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At the heading of each article in the Seir-Envcaton is the number of the group to which the article belongs. and a reference to this key 
indicates precisely the place of the article in the scheme of the book. This key, therefore. enables the student at any time to understand what 
has preceded and what is to follow any past of the work to which he may happen to turn. @ 


Guovr 1. 


Agriculture. Beekeeping. Gardening. 


Fanurnxa. In all ite Branches. — — oultry. 

Bxux xxriuoa. A Practical and Commerc muruv 

Gaavenixno, How to Get the Most out of a Minimum of Land. Garden- 
ing for Pleasure and Profit. Market Gardening. 


Guour 2. 
Art. Architecture. Giass. Earthenware. Carving. 


Aart (Theory and Training). Painting. Sculpture. Architectare (Theory. 
ptyles. Practical Training). History of Art. 
Gtiass amp Fanrusawank. Including Pottery. 


Canvina, Wood. Bone. Ivory. Horn. Tortoiseshell. 
' Quour 3. 

Biology. Psychology. Sociology. Logic. Philosophy. 
Religion. 


Biowooy. Including Evolution. Palwontology. Heredity. Anthropo- 
Bouroooy, Including Poliffia, sn.ucu,. 
Loa: any Paitosorny, The Helence of KReasohing asd Philosophical 


Byutenun 
Ketwiox, History and Systems. Christianity. 
Gaour ¢ 
Buliding. Cabinet Making. Upholstering. Fire. 
Buitowe. Fxcavatin Drainage. Manufacture of Bricks, Limes, 


and Cements. Hrickiayin , Clay Wares. Reinforced Concrete. 
Masonry. Carpentry. Sintes and Tiles. 
Foundry d= Smiths’ Work. Painting, Paper Hanging and 
Glazing. Heating, Lighting, and Ventilation. Building Regu- 
lations. Building Abroad. In Business aa a Builder. 

Oasiner Maninoa ann Uriuo.arenina. 

Fiun. Vireproof Materials. Fire Prevontion. Fire Extinction. 


Guour gs 


. Chemistry and Applied Chemistry. 


Cuamisreay. lnorganic and Organic. Chemistry of the Stars. 

Apeiigcy Cuaminrny. Acids and Alkalies. Oils (Fixed Oils and Fats; 
Waxes; Exsential Ofjs and Perfumes; Painta and Polishes). Candles, 
Rare Glycerine. Clues and Adbealves,, Btarches, Inks, Tar and 


Viumbing. Joinery. 


Uses of Paper), Photography. = 77 57— — aes 
Grour 6, 
Civil Service. Army and Navy. 


Municipal. National. 
How to Enter Them. 


Ginotrp 7, 


Clerkship and the Professions. 


Comanessr any Accountancy, Coniplete Training. Bookkeeping. 

Banaine. The Whole Practice of Banking. 

inevmanon. Life, Fire. Accident, Marine. 

Averionmentna ann Vatuina, Practical Training. 

Eatate Aurnoy. Departments and Uttcials of a Grent Estate. Train- 
fog a Tand Agent. 

Mnieine, ningof a Doctor. Specialivte, Veterinary Surgeons. 
Chemlets and Pruggista, Dentistry: The Dental Mechanic. Tome 
und Professional eat 

Caurncn. How tw Enter the Ministry of all Denominatione. 

Rcuoraatio. Teachers. Profeesarahipa. Governesses. Coaches. Tutors, 

Sreonstanies, eto. ILnetitution Officials. Political Organisations. 


Lecturers. 
Law. Solicitors and Barristers. Personal and Commercial Law. 


Civin Service. Imperial. 


Aum ann Navy. 


Grour 8. 
Drawing and Design. . 
Daawina. Freehand. Object. Geometrical. Brush. Memory. 


ldght and Shade. 
TecunicaL Drawine. For Enmneers; Coppersmiths, Tinmen, Boiler- 
makers; Architects; Stonemusonsa; C santana and Joiners; Plumbers. 
Desiux, Bouk Decoration. Textiles. {Vall Papers. Metal Work, 
Grover 9. 
Dress. 


Dases. Dresonaking. Underclothing. Children’s Clothing. Tailor- 


ine. Millinery. en's Hats. Furs and Furriers, Feathers 
Shirte and Collara. 
Govur 10. 
Electricity. 


Execrnicity, Electrical Engineering. Telegra d Telephone 
dueluding operation of), Cables ami lnsulaead Wine Io Husiuess 
as an Elvotrical Engineer. 


Grover x. 


Civil Engineering. 


Divit. Exoinekning. Surveying. Varieties of Conatruction. Machines 
Supp —— Refuse et are —— 
ulics. m ar : 
Lighthouses. Foreigu Work. In Business as o Givil Engineee. : 
Guour ra, 


Mechanical Engineering. Military Engineering. 
Arms & Ammunition. 


Mecuawicat Enainaxnino, Applied Mechan W : 
Toole — 


Tools}. Machines and ces (A General G to Construc 
— * Watches. —_ instrumenta.. ; * 
—XEXVXXXX t Rafts 
Trenches. Rivers. Conditions in and War 
Anws amp Aunuunition. Manufacture of Arms and Explosives. 
Gaovr 1 


Geography. Astronomy. 


Guoonaruy. Physical. Political Human. Commercial 
Astrowour. A Survey of the Solar System. 


Guar 24. 
Geology. Mining. Metals and Minerals. Gas. 
Grouour. A Course in Geology. . 
Minini. The Practice of Minky : Coal, Goid, Diamonds, Tin, etc. 
Mera.a. Metallurgy. Iron and Steel. Iron and Stee} Manufactures. ¢, 
Metal Work. Cutlery. 
Mincrats. Mineralogy. Properties of Minerals. 
Gas. Manufacture of Gas, 
Guovur 3 
Biectane 


History. A Short History of the World. 


Group x6, 
Housekeeping and Food Supply. 
Senvanrs. Qualifications and Duties of Every Kind of Servant. 
Cookery, A Fractica) Course. 
Lacepry Worn. Washing. The Laundry as a Business. 
Foovs axp Breveraces. illing. ——— iscuita and Con- 
fectionery, Sugar. Condimenta, Fruit, Fisher¥és, Food Preserva- 


Group 237. 
Ideas. Patents. Applied Education. 


The Power of Ideas in Life. Brains in Business. 
Patants any Inventions. How to Protect an Idea, 
Apriiny Epvcatiox. Application of Education in Every Walk of Life. 


Tpeas. 


Grour 18 
Languages. 
Latin, KEnuriau. Frenco. Geawanx. Spans. Travian. EsPxerarto. 
Grovr x 
Literature. Journalism. brinting. Publishing. 


Libraries. 
Litexatenr. A Survey of the World's Great Books and their Writers. 
Poetry. Classics. Fiction. Miscellaneous, How tu Kead and Write. 
JutRNaLism, A Guide to Newspaper Work, with Practical Training. 
Prxting. Comyesing by Hand and Machine, Type Cutting and 
Founding. Engraving and Blocks. Bookbinding and Publi g 
Libranies. Officials and Management of Libraries. ° 


CikouP a0 
Materials and Structures. Leather. Wood Working. 


h of Materials. 
STRUCTURES, The Stability of Structure, 
Leatien. Leather Industry. Leather Belts. Boots and Shoes. 
Saddlery and Harness. Gloves. Sundry Leather Goods. 
Woon Wonaing. Design and Operation of Wood Working Machinery. 
Wood Turning. Miscellaneous Woodwork, 
GROUP 21, 
_ Mathematics. 
Matuxmwatics. Arithmetic. Algebra, Geometry. Plane Trigonometry. 
Conic Sections. 


GuHovP 82, 
Music. Singing. Amusement, 
Musical Les Tonic Solfu. Tuition in all Instruments. 
Orchestration. Conducting. Bell) Riuging. Manufacture of 
Musica) Instruments 


Sixuing, The Voice and Ite Treatment. 
— yuma and Stage. Business side of Amusement. Sports 
Officials, 


Meste. 


GROUP 23. 


Applied Botany. 
Natural Products. 
Natena). History, Kingdom of Nature. Ite Marvels, Mechanism, and 

— Animal Life. Flowers. Plants. Sceds, Trees, Ferna, 
MOSRER, CTC, 
Arruirn Rotaxy. Tobacco & Tobacco Pipes. Forestry. Rubber and Gutta 
Percha. Basket and Brosh Making. Cane Work. Barks (Cork, Wattle). 
Pathological aud Economic. 


BactTekiolocy. 
Natesas Paonvers. Sources. Values, Cultivation. 


Natural History. Bacteriology. 


Gnour a4. 

Physics. Power. Prime Movers. 
Furxica. A Complete Course in the Science of Matter and Motion. 
Powrn, A Genera Survey of Power. Natural Sources. Liquid and 


Compressed Air. 
Priux Movers. Engines. Steam, Gas. Heat. Turfines. Windmills. 
Grour 


Physiology. Health. Ill-health. 


Puysiotocy. Plan of the Body. Digeative, Circulatory. Respiratory, 
—— mud N arsous Hysteme, “The ee re En vf 

KALTH. e Five Laws o . Person : ; a 

, State — — aud he pend tte *— — ee 

LLHEALTR. Genera - , pecial Forms. Comm : 

ments and Domestic Remedies, c 7 2a 

Grocur 26. 

Shopkeeping. Business Management. Publicity. 

Suopkereing. A Practical Guide to the Keeping of all Kinds of Shops 
Husiness ManaGeuent, The Application of System in Business. 


Pusucity, Advertiaing from all Points of View Aa Business. 
ou a Group * 
“—eha~ Typowrning. 
Kn Tyeewritixu. Working and 


| 


8. 
‘ Dyeing. 
ry - 2 eee —eginning 
Dysina. Dyes and Their Application. — 
Grovur 
Travel and Transit, 
Traver. How to See the World. The Huatness Side of Travel. 
Traxsir. A General Survey of Means of Communication. 
Varin rm ae ** “and and Sea Vehicles. 


Rua... ee rte riyy wwaltrol of Railw 
Suirs. Shipbuilding. Shipping. Management of Ships. 
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. Australian Aboriginal 3. Negra 4, Maori 
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SOME 


LIVING RACES 


5, kafir (Zula G6. North 





rienau buelian 
12. Persian 18. Greek £4. Buewsian 





7. Vapirese 


15. Jew 
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THE STATE LADDER OF LEARNING 


I. OPPORTUNITIES FOR BOYS IN THE BRITISH ISLES 


By W. H. Stuart GARNETT? 


sg WHoso has sixpence,’”’ said the Sage of 
Chelsea, ‘‘is monarch, to the extent of 
sixpence, over all men; he commands cooks to 
f him, philosophers to tcach him, kings to 
mount guard over him—to the extent of six- 
pence.” But we have changed a good many things 
since Carlyle’s day, and the student of the present 
commands pbilosophers to teach him even if 
the nigpenee be wanting. Under the Customs 
and Excise Act of 1890, and the Education Acts 
of 1902 and 1903, the various local authorities 
have certain sums to administer, a part of which 
they are bound to devote to the purposes of 
higher education; and, as a matter of fact, most 
of the county and borough councils devote a Jarge 
of these sums to the provision of scholar- 
ships for the support of students of moderate 
means at the secondary schools and tech- 
nical and university colleges throughout the 
kingdom. 
Scotland’s Ladder. The sums awarded 
by the local authorities in Scotland for the 
direct. encouragement of education in this sense 
compare very unfavourably with those granted 
in the sister kingdom. Lanark—the county 
which has been most liberal in the allocation 
of bursaries to technical education—ex pended, 
in 1904, £1,572 in bursaries for the promotion 
of technica] education, and £187 in bursaries 
for the promotion of secondary education; Kin- 
cardine also granted the large sum of £1,207 
in bursaries, but this, on the other hand, was de- 
voted entirely to the promotion of secondary 
education. For the most part, however, the sums 
granted in scholarships by the Scottish authori- 
ties are small, amounting for the whole of Scot- 
land to £7,309 17s. granted to secondary, and 
£4,319 7s. 8d. granted to technical students. 

On the other hand, Scotland has done better 
than England in the provision of schools and 
colleges. Since 1872 Scotland has had the ad- 
vantage of a system of educational administra- 
tion substantially the same as that introduced 
in England’ by the Education Acts of 1902-3, 
under which primary and secondary education 
are co-ordinated and controlled by a single autho- 
rity. The result is that in all the larger towns 
excellent secondary schools are provided by the 
school boards, to which elementary school] children 
are admitted by examination up to the age of 12 
years, and in which a free education is given until 
the pupils are of age to enter the universities. 

There is little, if any, social distinction be- 
tween the secondary schools (whether they have 
free places or not) provided by the school boards 
and those which are not under the same control ; 
and the most historic school in the country, the 
Royal High School, Edinburgh, the school of 
Walter Scott, which derives its title from a 
—— of James VI., is now managed by the 

inburgh School Board. 


* A previous article on this subject appears on page 48L 
: 4 of . 
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Ireland’s Educational Institutions. 
In Ireland scholarships are divided into three 
classes, open to candidates below the ages of 16, 17, 
and 18 respectively, and are awarded to those 
students who attain a satisfactory standard at the 
examinations of the Irish Intermediate Board. 
In 1905, 225 scholarships were so awarded, the 
boys taking 159 and the girls 66. At first sight 
both the number and value of these scholarships 
compare rather unfavourably with the corre- 
sponding figures for the English counties, but the 
lower cost of all kinds of education in Ireland, 
and the extensive provision of free schools by 
the different religious societies, entirely prevent 
any grievance in this connection. 

Inquestionably the real hardship under which 
the Irish student labours is the difficulty of 
obtaining a university education, if, like the 
majority of his countrymen, he hold the Catholic 
faith. The four university colleges of Ireland 
set out in one of the subjoined tables are all 
of a distinctly. Protestant type, so that Catholic 
parents are, not unreasonably, unwilling to send 
their sons to institutions which they hold to be 
subversive of faith. Maynooth, on the other 
hand, is distinctly a clerical seminary, and does 
not lay itsclf out to provide the Catholic laity 
with a university education-on broad lines. 

There are certain Catholic colleges in the 
eee of which University College, Dublin, 
is the best and largest; but, on the whole, these 
are not equal to the larger and wealthier Pro- 
testant institutions, and the provision of means 
of education for the Irish Catholic must be 
regarded as sadly inadequate. 

Wales. The provision of scholarships in Wales 
is in many districts unsatisfactory. The county of 
Glamorgan gives a large number, and Carnarvon 
is nearly as liberal ; in the other countics, how- 
ever, very few scholarships are given, and these 
are chiefly agricultural. 

The first and second of this series of tables 
are an attempt to represent in a small compass 
the facilities for secondary education afforded 
to a boy resident in any part of the British 
Isles. e other tables show in the same way 
the means of university and technical education. 

As far as primary education is concerned, the 
uniformity which prevails over the country makes 
it unnecessary to provide such a table. We shall 
only remark that in England and Wales primary 
education is provided by the local education 
authorities constituted by the Education Acts 
of 1902 and 1903; in Scotland the provision is 
made by the school boards under the Act of 
1872; while in Ireland there are no public ele- 
mentary schools, but the greater part of the 
burden of elementary education is borne by 
voluntary schools deriving the greater part of 
their maintenance directly from the State, but 
subject to parochial control. 

There are also a large number of elementary 
and other schools in Ireland, some of them of a 
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— — —— — 


COUNTY. 


— — 


Bedfordshire .. 


Berkshire .. 


Buckingham- 
shire 


Cambridgeshire 


Cheshiro 


Cumberland . 


Derbyshire 


Devonshire .. 


Dorsetahire .. 
Durhan 
Fasex .. 


Gloucestershire 


Hampslire .. 


Herefordshire. . 
Hertfordshire. . 


Kent 
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GRANT. 





None 


£1,122 


£573 


£757 


£4,346 


£778 
£3,030 


£1,238 


£1,457 
£3,281 
£3,405 


£4,753 


£1,884 


£449 
£1,718 


£2,917 


FIRST GRADE 
SECONDARY 
SCHOOLS. 


— — — — — ·— J — — — eee | 


Bedford Grammat 
School 

Bedford Modern... 

Bradfield College 


Reading School 


Windsor: St. Mark's 
Wellington College. . 
Abingdon College 
Radley College 

Eton College.. 


Leys Schoo] .. 
Perse Schovl .. 


Chester: King’s 


School 
Carlisle Grammar 
wt Bee's 
Buxton College 
Trent .. 
Tiverton: Blundell's 
Plymouth College .. 
Tavistock .. 
Exeter ee oe 
Sherborne... a 
Durham oe oe 
Felsted oe es 
Chigwell * 


Clifton oe * 
Cheltenham Coll. .. 
Cheltenham : Dean 
Close School 
Winchester College .. 
Portsmouth 


Grammar School 
Hereford School .,. 
Haileybury .. 
Berkhamated 
Aldenham... isle 
Tonbridge 
Rochester : 

School 
Sutton Valence F 
Canterb : King’s 

School . 
Dover College + 


te: South- 
College 


Ring's 


Eas 


FEES. 


— — — 
Day Boys. | BoaRDERS. 


10—16gs. 
£4—-£6 
£25 
£21—£31 


£20—£25 
None 
£10 10 
None 


Nonwu 


None 
10gs.— £16 
12—1 gs. 


£6—£10 
£8—£12 
£12 
None 
£2386 
£22 
£15 
£10—£18 
£30 
£16 16 
£20 
£18 18 


£23—2£34 
£15—£18 


None 
T10—£12 


12—14gs, 
None 
£6-—£9 
None 
£16—£80 
£15 
£9 
£22 10 
£22 


2408. 
timited and 


conditional 





| £50-—£60 
| 


| 
| 
| 
| 
| 





£76 18 


80—90gs. 
£75—£85 


£60-—£73 
£956—£110 
£55 
£97 13 
£162 


£103—£109 


None 


£52 
£33—£55 
£48—£60 
£75 
£75.—£80 
£63 
£66 
£48—£68 
£88 7 
£73 10 
£8°— £88 
£72 


About £106 


£100 
£51 


£117 


None 


£55— £65 
£81 
£59 
£68 
£76—£06 
£60 
£60—£70 
£70—£85 
£84 
£60—E£75 
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THE LEADING FIRST GRADE SECONDARY SCHOOLS OF ENGLANQ 





SCHOLARSHIPS. 
WEEE. 
ENTRANCE, LEAVING. 
20 of £10—£60 | 2 of £60—£70 
4 of fees 1 of £55, 1 of 
£45 
Numerous One 
18 of £20—£40 | 3 £100 in alter- 
gate years 
8 of £10—£70 None 
10 of £30—£80 5 occasional 
£30—£50 
2 ot £20 1 of £75 
10 of £20—£80 1 of £50 
12 about £140 9 or more 
£46—£80 
Indefinite no. None 
of £40—£75 ‘ 
Numerous None 
4 free 3 of £60, 1 of 
£30 
2or 8 free | Sor 6 restricted 
Numerous 2 or 8 of £40 
9 free None 
8 of £30—£50 None 
10 of £20—-£50 6 of £60 and 
others 
Several 8 of £20 
Several Occasional 
£15—£58 £50 
4 of £20-—£48 Numerous 
£217—£50 2 annually 
õ of £20—£50 Numerous 
8 of £20—£70 2 of £50—£60 
Ten 2 or more 
10 or more 1 or more 
£25—£100 £25-—~-£50 
15—20 of Several of 
£2U—£80 £25—£80 
6 of £25—£50 1 of £20 
® ® 
Numerous 6 of vari 
£40—£00 valde: ‘ 
1 of £4—£6 Uncertain 
£40—£64 
& or more Numerous 
ee £25-—£60 
16 of £50 and & of £20—£60 
under 
2 of £8—£12 1 of £60 
Numerous About 8 of £50 
About 10 of 6 of £80—£80 
ee a 
8—5 o 1 of £45, 
£15—£20 ——— 
rhea ys 2 of £830—£60 
25—80 of 2 of 
£10-—£40 — 
6 of £25—<£60 1 of £50 
5 or more 1 of £ 
of £15—£40 — 


THE LEADING FIRST GRA 


COUNTY. 





Lancashire 


Leicestershire 


Lincolnshire .. 


Middlesex 


Norfolk 


Northampton- 
shire 


Northumber- 


land 


Nottingham- 


shire 


Oxfordshire 


Rutilandshire .. 


Shropshire 


Somersetshire 


Staffordshire .. 


Suffolk 


surrey .. 


ee 
, 


GRANT. 





£12,652 


£1,408 


£2,380 


£2,087 


£4,560 


£2,028 


£2,322 


£2,006 


£766 


Nil 


£2,633 


£2,464 


£3,400 


£1,405 


£3,628 


£1,921 


FIRST GRADE 
SECONDARY 
SCHOOLS. 


ce —— — — — — — 
= — 24 


Rossall ° * a 


Manchcster Grammar 
Schoo 

Liverpool College 

Lancaster School .. 


Crosby: Merchant 
Taylors’ School 


Stonyhurst .. — 

Leicester: Wyggeston 
School 

Grantham School] .. 


Boston School —* 


Mill Hill ie * 


Harrow * 


Holt: Gresham Schoo) 


Norwich School 
Oundle te Sei 


Newcastle Grammar 
School 


Nottingham High 
School 

Oxford High School 

Oxford : St. Edward's 


Oakham School 
Uppingham .. 


Shrewsbury School.. 


Bath College .. 


Bath : Monkton 
Combe 


Wolverhampton 

Newcastle: High 
School 

Denstone College .. 

Woodbridge .. * 

Ipswich * oe 

Godalming : 


Char- 
terhouse 
Epsom College — 


West Horsham: 
Christ’s Hospital 
Lancing College... 
Eastbourne College. . 


Brighton College .. 


FEES. 


— 


See es ON 
Day Boys. | BOARDERS. 


None 


12—15ge. 
£16—£25 


8—12gs. 
£12—£15 


None 
£5—£9 
£24 
£6 


21— 24g. 
£53 9 


£9 
£16 10 


£21 


£8—1£12 


£12 12 


£12 12 
£33 





£8—£17 10 | 
| 


£42 


£27 


£20—£30 


£6—£13 10 
£13 10 


None 


£6-—£8 
£12—£15 


£31 10 
£25 


None 
None 
£27 
£21—-£30 


| 
| 
: 
: 


70gs. 


None 
£80 


£63 
£52—£60 


50—65gs. 
None 

£55—£65 
None 


75—84y. 
£148 9 


£67 


£61 10 to 
£70 10 


£81 


None 


None 


None 
£70—£85 


£53—£70 
£115 


£90 


£91 
£70 7-—£81 


£40—£50 
£63 10 
£46 


£45—£50 
£63 


£115 106 
£68—£78 


Partly free 
£73 10 to 
£100 
£87 
£72—£93 
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SR SE I ST SEE DRE SECIS 
DE SECONDARY SCHOOLS OF ENGLAN D—continued 





SCHOLARSHIPS. 
—— — — — — — — — 
ENTRANCE. LEAVING. 
8—10 of 1 or more 
£10—£68 
Numerous Numerous 
None Several of 
£22—E50 
2 of £30 7 of £30—£50 
5 or 6 free 1 of £40 
None 4 of £30—£60 
About. 30 Several of 
£30—£100 
Several af Zor more of 


£8—L£15 


Several free 


6 of £15—£50 | 
4of £35-—£100 | 


8 of £30—£54 


None 


Numerous 


None 


Numerous 


Several 


Several of 
440—L60 


3 of £20—L£40 
6 of £80—£70 


6 of £30—£87 


10 of £15—490 


4 of £30—£50 | 


Under revision 
Several) 

5 of £14 14 
Several) of 
£20-—£32 
12 of £15 

10 of £76 10 

Several of £80 


Several 
7 open exhi- 
bita 


ons . 
6 of £30—£60) 


8 of £60—£70 


£25—L£40 


2 Exhibitions 
£20—£50 
1 of £70 and 
othera 
Numerous 
£20—L£100 
1 of more of £60 


1 of £30 
4 of £50 


Several 


3 of £50-—£60 


Three 


None 


4 of £50 


3 Or more of 
£40—L£60 


Numerous 


None 
1 of £100 


5 of £26—£60 
1 or more 
Uncertain 


1 or more of 
£60 
4 of £36-—-£50 


5 of £80 
Variable 


Occasional £25 
None 
1 of £50 
5 af £80——-£66 
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LEADING FIRST GRADE SECONDARY SCHOOLS OF ENGLAND—conclu 











ded 


THE 
FIRST GRADE FEES. SCHOLARSHIPS. 
ITY. : ECONDAR — — eee 
—— BPA! , SCHOOLS. Day Boys. | BOARDERS. ENTRANCE. LEAVING. 
— ny 6 £120 10 or more of 7 of £80—£60 
Warwickshire £896 Rugby oe oe £4 £20——£100 
9 8 of £50, 1 of 
Birmingham: (King £15 None Large number 
Edward's) £30, 1 of £15 
Warwick School... £15 £638 120f £20—£40 4 of £50 
Wiltshire £1,448 | Mariborough.. .. | £80 or £85 — £80 £85} 70 or more of | 4of £20—-£50 
e 
Worcestershire £997 Malvern College £30 | £98 9 13 of £30 1 of £40 
Worcester College .. | 12—15gs. | £50—£60 | 4 of £15—£50 2or more of 
Bromsgrove School..{ £1616 | £84 4 of £20—£60 1 of £60 
Yorkshire 
West Riding £13,846 | Sedbergh * £22 10 ee None 1 of £66 18 
Giggleswick .. £14 2 £66—£78 Several Preference Ex- 
hibitions 
prediaed Grammat £10-—£16 None 40 free 5 Vauiable 
Schoo 
rece rennet £10 10 None 10 of £10—£20 ° 6 of £60 
schoo 
Wakeficld Grammar 6—1 2gs. £39—£42 Numerous | 9 of £40—£50 
Schovl 
Yorkshire | 
North Riding | £2,210 York: St. Peter's 12—15ge. £65 2 or more of 1 of £50 
School £15—£35 
York: Bootham None £60 4 or more Occasional 
School Prize of £200 
Yorkahire 
Kast Riding £1,512 Hull: Hyiner's £7 10-—£15 £58—64 4 or more 1 annually 
College free 
Pocklington School... £15 £55—£65 Few; many | 5 of £40 
internal 
Isle of Man .. None King William's None £47 5 to 2 of £50 and 2 of £30—£40 
College £52 10 others 
London £41,750 a parton £15 15 None 18 of £15—£20 Numerous 
; Schoo 
Dulwich College... £24 None 4—6 free 4 of £75 
Highgate School £24 £84 3 or more 2 of £40-—-£60 
King's College School, | 21—30gs. | None Several of None 
Wimbledon | £20—£80 
oer Taylors’ 12—15gs. | None Variable | Numerous 
chou 
Southwark : St. £4—-£10 None Several 1 or mote of 
Olave’s £30-—£80 
St. Paul's School, £24 9 £84 9 About 380 8 of £40-—£80 
Weat Kensington free 
Gower St.: University | 18—24ge. 90gs. 9 of 12—24gs. 3 ef £10—Z%) 
College School 
Westminster School 30gs. 11 of £40—£80 


very high order of merit, tig by various 
religious societies, of which the largest is the 
Society of Christian Brothers. The elementary 
schools of these societies, and many of their 
secondary schools, are entirely free, or else charge 
only a nominal fee ; and, further, the ablest bo 
in the lower grade schools are frequently offered the 
opportunity of passing without cost throngh the 
higher and intermediate schools of the societies. 
n the first table of First Grade Secondary 
Schools the first column shows the county 
or district under consideration. The second 
column shows the total sum awarded by the 
ish and Welsh counties, and the boroughs 
n their phical limits, in scholarships 
of any kind during the year 1903. Since that 
1780 : 


O5gs. 3 10 or more Of | 
. £20-—£70 | 


time many counties have raised their awards, 
but a complete statement on the subject is not 
yet obtainable. : 

In the third column of the first Secondary 
Schools table are shown the leading secondary 
schools situated in the different counties. 
The standard is not quite uniform; maay 
schools have been omitted in the London 
district, and in some of the large provincial 
centres, that would have deserved mention 
had they been situated in Northumberland or 
Cornwall. A child is not, of course, confined 
to the schools of his, or her, own county. A 
boy living in Huntingdonshire, for instance, 
has numerous and excellent schools accessible 
in Bedford and Cambridge. 


| FIRST GRADE SECONDARY: SCHOOLS OF SCOTLAND, IRELAND AND WALES | 


Total Grants: Scotland, £11,630. Ireland (Exhibits awarded in 1905), £6,160. Wales, £5,590 


N.R. It must not be supposed that the descri as 4g 
: ptions “ Protestant ” and ‘‘ Catholic” : 
| question are closed to boys of other faiths. The Scholarships in Lrish schools last oeaeralls: id Sheen = 























FEES, 
SCHOOL, - ~ SCHOLARSHIPS. REMARKS. 
AY Boys. {| BOARDERS. 
Scotland 
Edinburgh .. Royal High Schoo! —* £5—£8 £60—£100 13 of, £20; 9 of £30 
, Merchiston Castle School £30 £90—£100 or £90: 1 of £45 
George Watson’s College £8 12 6 None 20 of £10—£21: 3 of £25 
George Heriot School .. Low None Numerous 








Daniel Stewarts College 


Fettes School, 
Edinburgh 


near £30 

















College 







Ireland 


Dubiin.. ua St. Andrew’s College .. £8—£16 


Christian Schools, North Free 
Richmond Street 
Castleknock College .. None 


Mountjoy School ie 
Blackrock College 
Campbell College 


7—S8gs. 
Belfast... * 









Royal Academical Insti- 
tute 


Methodist College 














Portora Royal School .. £8 10 
St. Colman’s College None 


Rockwell College es 


Enniskillen .. 






Fermoy es 
Cashel .. oa 


Wales 


Brecon.. 


None 











10gs. 
£9 6 


Christ College 


Caermarthen.. Llandovery College 





Fees and Allowances. The fourth column 
of the first Seconday Schools table shows the 
fees for day boys and boarders in the different 
schools. In many cases these increase with the age 
ofthe boys. Where the second fee isnot given, no 
provision is made for boarders, and in a few cases 


1g. to 
£8 12s. 6d. 


Edinburgh Academy .. £24—£28 

Loretto .. None 
Aberdeen ee Robert Gordon's College £7 

Grammar School a 5g8.—£8 6 


Glasgow F Allan Glen School Low 
Dundee F High School as £10—£12 
Perthshire Glenalmond: Trinity None 


£7—L£13 


£7 10—£15 
6—12gzs. 


8--—12ys. 


Christian Brothers’ Col- 8-—10g8. 
lege 
Christian Schvols, North Free 
Monastery 
Londonderry .. St. Columb’s College .. £6 
Foyle College .. 4—8gs. 










20 of £10—£20; 1 of £100 
Several of £30—£60 


None 


£105 






Principally a 
day school 


£04 3 free 






£105—£110 Musical only 






Chiefly a 
science school 


None Numerous 









None Numerous 













None 46 Well equipped 
. for science 
None Numerous 
90— 100gs. Several £20—£70 





£50—£60 10 free Protestant 















None Boys leaving are cligible Catholic 
for free places in Chris- 
tian rothers’  inter- 
mediate schools 
£30 None Catholic 
40—52ya. | 3 of £15—£80; @ of £25 
386— 4008. 8 of £20 Catholic 





6 of £20—L£60 Protestant 





£35—L£60 





6 of £15—L£30 





None 









6 of £10—£20 Protestant 





33— 42g. 
























None Free places for boys from Catholic 
Christian Brothers’ 
achools 
None Boys Jeaving are eligible Catholic 
for free places in Chris- 
tian Brothers’ inter- 
mediate schools 
None 14 free and 7 of £380 Catholic 
£36 4 to 14 of fecs: 2 of £30 Undenomi- 
£43 8 national 
£52 10 None Undenoml- 
national 
£30 16 of £10~—-£30 Catholic 
£30 9 of £15 Catholic 








50gs. 2 of £50 and others 


£55 










Numercus 


These fees are the 
inclusive charges made by the schools themselves. 
It does not necessarily follow that a boarder can 
live at the school at a cost to his parents of the 
fee mentioned. It would be absurd to suppose 
that it is possible to send a boy to Eton at a 
1781 


no day pupils are admitted. 


ry — 


J AND COLLEGES. 





—— 
Oxford .. es é * 


‘“Cambildge ..... 


London University—viz. : 
University College.. — 
King's College 
Central Technical College 
Goldsmith's College 
Royal College of Science 

and School of Mincs 
London School of Econo- 
mics 

Durham Univeisity .. 

Newcastle-on-Tyne: Arm- 
strong College (affiliated 
to Durham University) 

Manchester: Victoria Uni- 
versity 

Birmingham University 

University of Leeds 

Liverpool University 


UNIVERSITY COLLEGES: 
Nottingham: University 
College 

Bristol : 
Sheffield: University College 
Reading: Univeisity College 


Southampton: Hartley Uni- 
versity College 


Scotland 
Edinburgh University — 


University College 


Abeideen University. . 
Glasgow University .. * 


St. Andrew's University (to 
which is affiliated Univer- 
sity College, Dunder) 

Ireland 
Dublin au piverelt:: Trinity 


Colleg 
Dublin: "University Colleze 
Belfast : Queen's College \ 
Cork: Quecn’s College 
Galway : Queen's College J 


Maynooth : The Royal Catho- 
Ne College 


Wales 
Aberystwyth: University 
College 
Bangor: University College 
Cardiff: University College 


Lampeter: St. David's Uni- 
versity 


cost of £162 a 


ear. 
generally, to m 
cent. 


money, ete. 


The fifth and sixth columns show the entrance 
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— — tm 


¢ 


Fezs. 


— 





Minimum cost in college 
£140 — tee Non-col- 


ate, £100 


Minimum cost £140—£160 
is coll. Non-collegiate, 
about £100 


£21—£40 
£25—£50 
£30 
£16 
£30-—£40 
Depend on course 
£18—4£25 
Boarders £70—£100 
£18—£20 
£30—£35 
£30—-£40 
4£16—£20 
About £30 


LY to £18 
£13 13—£26 5 
Depend on course 
Depend on course 


12—~-] bys, 


At the Scottish 
and [rish Untver- 
alties there are nu 
ang abba fees 

the course. 
Students pay for 
each class sepa- 
rately, generally 
from 1! to 4 guineas 
& Session. 





Buarders £75 


Chictly free 


£17 
£10—£15 
13— 28gs, 
£50 (boarders) 


It will be advisable, 
e an allowanco of 50 
‘the fees stated for clothes, pocket- 





—— ——— 


— — 


—— 


— — 





110—120 of £80 per ann. 
Numerous smaller ones 


85 of £80, 52 of £60, and 
many smaller. 6 non- 
collegiate of £25—£30 

4 of £30—£40 
11 of £1565—£50 
6 of £30-—£60 
A day training college 
Very numerous 
Variable. £25—£100 
8 of £20—£70 
Some of £15—£20 


# of £55—£40 
2 of £25 

8 of £20—£50 

20 of £20—£39 


Numerous 
Numerous 
7 of £25—£55 
Various scholarships, exhi- 
bitlons, and prizes 


5 of £22—£34. 10 exhi- 
bitions 


Numerous 


About 300 bursaries 
averaging £20 


Several hundred bursaries 


of £15—£385 
100 bursaries of £10—£40 
and 12 scholarships 


Numerous scholarships 


3 -xhibitions of £10, Prizes 


Numerous scholarships 
Numerous scholarships 
Numerous scholarships 


i 25 scholarships of £10 ‘°} 
£40 


2 as 8 99 os 
oe? Ad iA 9s 9 





There are 21 co. 





10 UNIVERSITIES AND UNIVERSITY COLLEGES OF THE unrtd KINGDOM. 


REMARKE, 





2 
halls, and about 200 
non-collegiate arden 


There are 17 colleges, 


hostel, and about 100 
non-collegiate students 


Evening classes, fees 
about £ 
e 
Electrical dept. very strong 
A few cheap evening 
classes 
Metallurgy strong 
A higher commercial 
college 


Coal-mining and mariue 
engmoering very good 


Faculty of bewing 


Mechanical engineering 
strong 


Very chea mae Excellent 
textile dept. 


Metallurgy and tool- 
making good 
Evening classes, 58,—£1, 
Agricultural cert atrong 

5s,—“£1 1 


A few leaving scholarships 
10 leaving scholarships 
Several leaving £40—£170 


16 leaving scholarships 
£60-—280 


These three colleges form 
the Royal University of 
Ireland 


A Catholic seminary 


These three colleges form 
the University of Wales 


A theological college 


and — scholarships given by the schools. 


The leaving scholarships given by certain of the 


— in any one — depend upon the vaoan- 


us ‘foie 


that it is only 
within whic 


ible to in- 
they vary. 


4 Be ae - Reena 
| ueapina HIGHER TECHNICAL. COLLEGES OF THE UNITED KINGDOM 


INSTITUTION. 


LONDON. 
Battersea Polytechnic. . ae * — Ces 


Chelsea: South-Western Polytechnic .. * 
Regent Street Polytechnic .. * * ei 
Stepney: East London College .. * = 











Clerkenwell: Northampton Institute .. * 


Holborn: Barkbeck Institute .. ... 
West Ham: Municipal Technical Institute ., 
PROVINCES. 


Redruth: School of Mines .. * * ee 
Derby : Municipal Technical College _... és oS 
Plymouth: Municipal Technical College a — 
Sunderland: Municipal Technical College * a 
Wigan and District Mining .. a * — oe 
Chelmsford: County Laboratories * Ss * 
Bristol: Merchant Venturers Technical College as 
Manchester: Municipal School of Technology es 
Preston: Harris Institute .. * * * wid 
Salford: Royal Technical Institute F we os 
Leicester; Municipal Technical School .. 

Brighton : Municipal School of Science and Technology 


Birmingham: Municipal Technical School 
Swindon and N. Wilts. Technical Institution .. .. 
Coventry: Municipal Technical Inatitute * we 


Portsmouth: Municipal Technical Institute .. 0... | 
Hull: Municipal Technical School ! 
Bradford: Technical College 

Halifax: Municipal Technical Schowl 

Huddersfield: Technica! College 

Sheffield: Technical School .. or 

Swansea: Technical College 


Camborne : Mining College .. — 


SCOTLAND. 
Glasgow and West of Scotland Technical College 


Edinburgh: Heriot Watt College .. * ai 
Glasgow: The Atheneum ... ie ae 
Aberdeen: Robert Gordon's College. . * 





Neither can we in every case assign a definite 
value to the entrance scholarships, as the 
emolument is sometimes made up by reduction 
or remission of fees and the like. Many of 
these scholarships provide simply free education. 
These are described in the table as “free.” 

The values assigned to the scholarships are 
in every case annual ones, and the duration of 
the emoluments is, in the case of entrance 





From 4gs. upwards 


. 1008. Numerous But- 

saries of £25. Students 

’ are eligible for the Car- 
negie Trust Bursarics 


FEES. REMARES. 
According to course Chemical and motor depart- 
ments stron 
£12 10—£21 
5—12gs, Fees very low. Linguistic de- 
partment good 
10gs. Evening class fees, up to 5gs. 
Chemistry good 
About £15 Evening class fees, from 2s. 6d. 
upwards. Unique department 
of technical optics : 
According to course Chemical and commercial de- 
artments strong 
8- 1288. Evening clasa fees very low 
Up to 6gs, No evening classes 
10g, Evening class fees, 58.—1 guinea 
8— 12gs. Evening class fees, 58.—1 guinca 
Up to £8 Evening class fces, 6s8,—£8 
20—30ga, Evening class fees low 
£1 a week; county No evening Classes 
students free 
l0Ogs. Evening class fees very low 
15 —20gs, Kivening class fees, 25, 6d.—--3ye, 
A very fine college 
1 guinea -5g8. Evening class fees, 28, Od.--- 108, 
5—6ys. Evening class fees, 28. 6d.—£1 ba, 
£3—L9 Evening class fees, 38, 6d, to 
12a. 6d. Leather trades 
158.— 15gs. No evening Classes 
From £1 10 upwards’ From 2s. 6d. upwards 
2ys, Evening class fees, up to £8 
Up to gs. Kvening class fees, 68,— 10s, 
Watchmaking depart ment good 
46 6 : kvening class fees fiom Ss, 
upwards 
Up to 15ga, Evening class fees from 2s, 6d, 
upwards 


Fees low. Mechanical enginecring 
und textile departments good 
Evening Class fees, from Js, 6d, 
upwards 
een low 


Up to 1588. 


5— Oya, 
Up to 18x4. Unique metallurgical department 
Up to 1igs, 
Iivening Class fees, 38. 6d. to 


4s, 6d. The premiet practical 
mining school 


Up to £10 


3 leaving scholarships £30-- £104, 
Probably the finest technical 


| 
| 
| 
| 
: 
| 
| 
i 
| 
| 
! 
| 
| college in Great Britain 


Fees low Several free places 
According to cuurse Literary and commercial 
£7 Low fevs 






scholarships, generally for the term of the 
school career, and in the case of Jeaving ex- 
hibitions, for three or four years. © 
Universities and Technical Insti- 
tutions. Other tables show the university and 
technical institutions of the British Isles. The 
technical colleges not erie weed give literary 
courses, and nearly all of the universities pro- 
vide a technical training, so that the distinction 
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‘ In Seotiand there ars Municipal Rivening Classes in all the large towns, Po eae ses 
nt —“ —— a ee : ia bas * 
Fume sup Ra- on. Fuss any B 
Inerirvrion. MARKS. Insriruri iw 
Dar. PRovinons: EVENING. ' ; I 
oe 1 dept. Bu : Municipal School of Art | 2s. 6d.—1 guines 
Finsbury Technical College Bloctstes oor Way Reetecieg 
South Shields: Marine School ..{ 1 guinea—4gs, Bary: Municipal Technical Schoo! 56.—£2 10 
: ool .. 76, 6d.—80s. Ashton-under-Lyne: Heginbotham From 3s. 
Stroud: Science and Art School ⸗ 6d. Tesi chen 
Bridgenorth : Foster Memortal Tech- 10s. Darwen; Muntcipal Technical School 56. —15s. 
nical School ; ee 
— Municipa] Technical 2a. 6d, 
School : 
LONDON: EVENING. Oldham: Municipal Technical Schoo) |  54°—10s. 6d. 
: cipal Technical 28. 6d.—£1 5 
Borough Polytechnic Building trades; ae — 
a : echnical 38. — 
Northern Polytocnnie 3 | Excellent work. , St, Helens: Municipal Techn 
3 pad : ici echnical | 2s, 6d.—15s. 
— — heen Casa 3 a Metal work ———— Municipal Techn e 
eer Get — $ Lincoin: Munteipal Technical School 5s.—165s. 
' -- rinting school 
State — ef 3 ne a y Norwich ; Technical Institute 38. 6d.—£2 
Strand: Bolt Court. Tech- L.C.C. photo-process , 1 _—158. 
ahaa tate g24 printing) cheat” | Newcastle: Rutherford College Qn, 6d.—158 
Wandsworth: Technical In-|~ & West Bromwich : Municipal Science | Upto 10s. 30 free 
stitute As School places 
Woalwich Polytechnic Longton: Sutherland Technical | 2s. 6d.—106. 
Institu 
, JES: EVENING. Wolverhampton : Municipal Science | Some free places 
— — 35.—108 and Technical School 4s, 6d,—12s, 6d. 
Deena: i ois , ae ica] ; 88 Bath: Technical School Some free places 
se — a | Dewsbury: Technical School .. | 28. 6d.—7s. 6d, 
Bolton’: Technical Schoo) 2s. 6d.—15s. Leeds: Institute of Science and Art 5s.—10s8. 6d. 


is often nothing more than the powers possessed 
by the universities of granting degrecs. Where 
no special fees are stated it may generally be 
assumed that a university coursc costs from 
£25 to £35 a year, and a day course at a tech- 
nical college from £8 to £15 per annum. 
Evening classes cost from 2s. 6d. to 25s. 
the course, according to the number of 
hours’ work done and the apparatus used. 
The charge gencrally works ovt at about 
Id. per hour. 

These colleges draw their students from a 
much wider areca than do the secondary schools, 
and many of them have some particular de- 
partment of peculiar excellence, attended b 
students from all parts of England and beyond: 
Thus, while a Tyneside boy would naturally 
seek a technical training at the Armstrong 
College, or a Sheffield boy at the Universit 
College, Sheffield, yet a student might well 
go from Sheffield to Newcastle to study coal- 
mining or marine engineering, or from New- 
castle to Sheffield to seck a training in metal- 
lurgy and the manufacture of tools. Of all such 
departments we have endeavoured to give some 
account in the last column of the table. 

aloyera and Technical Educa: 
A question of growing importance to 
r in the selection of a technical college 
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is the relations subsisting between the college 
authorities and the local employers of Jabour. 
These relations vary widely. It was, for 
instance, at one time, the general habit, of 
engineering firms, now happily abandoned, to 
regard men trained in the (‘ambridge engineering 
school as “‘ theoretical men ”’—a crushing con- 
demnation—while the leaving certificate of 
certain other institutions was accepted at 
something more than its face value. 

There is a growing tendency at present among 
practical men to esteem highly the value of a 
theoretical training, and the American system 
of half-time training is being slowly adopted - 
in this country. Among London technical 
schools, the Northampton Institute in particular 
deserves credit for an arrangement, made 
possible by the t interest in technical 
education taken by Messrs. Yarrow, under which 
students may spend six months in each year 
of @ four years’ course under instruction, and 
six months in the workshops. 

Efforts are being made to create a similar 
good understanding in some of the provincial 
centres, and there is reason to hope that the 
next few years may see a great advance in 
the scientific training of experts in every 
technical department and in that of engineering 
in particular. . 
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By Dr. GERALD LEIGHTON 


UP to this point we have been tracing the 

means by which animals and plant species 
arose and became what they are, the whole 
process of grganic evolution culminating in the 
production of man. We have finally in this 


course of Biology to look for a little at man. 


as a species, and observe how the species is 
divided into a number of very different varieties, 
inhabiting various parts of the world, each with 
habits of body and mind peculiar to themselves. 
This is the study of Anthropology, the science 
of man. 

Such a science, it will be seen at once, is 
related to almost all other sciences. It is 
closely connected with Zoology and Physiology 
on the one hand,. and, of course, is bound up 
with the study of History and Theology on the 
other. It also touches the study of com- 
parative anatomy, the comparison of the 
structure of man with that of the higher animals, 
which in this work will be dealt with in 
Naturat History. Other points that are 
raised come into the realm of PsycuoLoay, and 
will be found in that section. Here we shall 
consider man chiefly from the aspect of Ethno- 
logy, taking for our study the typical examples 
of the principal races of mankind. 

Physical Characters. In comparing 
the characteristics of living races of mankind, 
the points which are usually taken for com- 
parison and contrast are the colour of the skin, 
the hair, the eyes, the size of the body and its 
proportions, the features of the face, and, above 
all, the detailed measurements of various parts 
of the skeleton. From the last source are com- 
piled what are termed the “ anthropometric 
tables.”’ 


Of all the body measurements, those of 
thé skull afe of greatest importance in Anthro- 

logy. This is accounted for in part by 
the fact that the skull contains the brain, 
and it is largely in brain quantity and 
quality that races of men differ. It must he 
remembered, however, that a large skull does 
not necessarily mean a brain of corresponding 
size or quality. The two parts of the skull, from 
this point of view, are the cranium, or brain-box, 
and the face, The cranium is estimated by 
taking the measurements of its capacity, its 
circumference in various directions, and the 
segments of the circumference. The dimensions 
of the face are also measured as to its total size 
and the size of different parts in relation to each 
other. 

The skull may be judged in two ways—by a 
simple inspection, and by exact measurements. 
The former method, or cranioscopy, gives us 
certain views of the skull—viz., from above, 





from the side, giving the profile, from behind, and 

from below. Each of these views shows its own 
special points for comparison with other skulls. 
Actual measurements of the skull are ternied 
those of craniometry. The degree of brain 
development is estimated by the capacity of the 
cranium, a certain deduction of space being 
made for other structures which are also present 
in that cavity. Various methods are adopted for 
estimating this capacity, such as filling the 
cranium with No. 8 chilled shot, and then pouring 
the shot into a graduated measure. In this way 
it is found that a normal human cranium has a 
capacity varying from 1,000 to 1,800 cubic centi- 
metres. Something depends upon the sex, so 
that skulls of the same sex must be taken for 
comparison, the mean capacity of the female 
skull being about ten per cent. less than that of 
the male cranium. 

The Groups of SKulle. Taking the 
capacity of the cranium as @ basis of classifica- 
tion, skulls have been divided into three groups— 
the smallest, or Microcephalic (below 1,350 cub. 
cent.) ; the medium, or Mesocephalic (between 
1,350 and 1,450 cub. cent.) ; and the largest, or 
Megacephalic (all above 1,450 cub. cent.). The 
distribution of thexe may be shartly indicated 
in a table, thus: 


Megacephalic 


Mierocephalic 
Laces. 


Races. 


Mesocephalic 
Races. 


— — — — —— — — 


J 

= oo | 
Veddahs and hill- | American | 

{ 


huropeans 
Japanese 
Eskimos 


Indians 
Chinese 
African negroes 
Malays 
Polynesians 


{ 
men of India 
Andamanese 
Australian abori- Mongolians 
gines Burmese 
Extinct Tasman- 
jaus 


Bushmen 


The average cranial capacity in the European 
races is about 1,500 cub. cent. Sir William 
Turner, of Edinburgh University, who has made 
a special study of the skulls of the world, has 
recorded a male Scotch cranium of almost 1,800 
cub. cent., as contrasted with a female Australian 
aboriginal cranium of only 900 cub. cent. The 
enormous difference between these two figures 
gives some idea of the evolution of the brain 
which has taken place since the first appearance 
of truly man-like animals. In the anthropoid 
apes the greatest capacity is about 500 cub. cent. 

Length, Breadth, and - Height of 
Skulls. By taking measurements of the 
length, breadth, and height of skulls, another 
method of classification is obtained, the chief 
point in which is the comparison of one of these 
mzasurements with the other. Thus, the length 
is compared with the width by assuming that the 
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“ - equals 100, and then represen . the - fags | 1” below. 90. Most Euro 
| width ‘per cent, : The result of this w faces; ‘but, M : and Es 


‘al so -‘muchi 
lio index." ia arrived at thus:- = +> = 
crete’ se x 100 = The Cephalic Index. 
This is the most important method of classify- 


ing skulls. It gives five groups of skulls, the 


‘is termed an“ index,” atid the sb-called “ Gepha- 


technical names of which sound somewhat for- 


midable, but are quite expressive of their mean- 
ing. By working out the above formula, it is 
found that skulls of different races fall into the 
following groups : Those below 70, hyperdolicho- 
cephalic; from 70 to 75, dolichocephalic ; 
from 75 to 80, mesaticephalic ; from 80 to 85, 
brachycephalic ; and from 85 upwards, hyper- 
brachycephalic. Extreme variations beyond 
these figures are probably not normal skulls. The 
value of this method of classifying skulls is shown 
when it is applied to a number of skulls of the 
same race of men; thus, it is found that the 
skulls of Australian aborigines are remarkably 
dolichocephalic, while those of the Andamanese 
are brachycephalic, both of these representing 
very primitive types. Stated generally, America 
tends to have brachycephalic skulls, Africa 
dolichocephalic, whilst Asia exhibits all types. 
The following table from Professor Cunningham 
shows the distribution among the races : 











Dolichocephalic. | Mesaticephalic. Brachy cephalic. 
AMERICA. 
Eeskitnos American 
SJuegians Indians 
Eskimos of N. 
Alaska 
AFRICA. 
African negroes | Bushmen 
Aulus Akkas 
Kathre Kyyptian — sea- 
board 
ASIA. 
Veddahs Japanese Malays, 
Certain hilltribes: Chinese Kast Indian 
of India Islandera 
Andamanese 
Burmese 
Tartars 
Mongols 
POLYNESIA. 
Melanesians Mixed Races, Polynesians 
HUROPE. 
Mediterranean Greehs Lappa 
seaboard Turks Finna, 
Isles of Italian French North Swedes 
Seaa Germans North Nor- 
Sweden Danes wegians 
Norway British Poles 
Russiana 
3 Hungarians 
Bohemians 
Austrians 
Facial Measurements. Just as the 


cranium is taken as a basis of measurements, 
which enable us to group skulls together, so the 
face region is also utilised. It is, of course, 
obvious to all that the faces of different races 
are very characteristic. The forehead, the eyes, 
the nose, all are of great interest from this aspect. 
And just as certain skull measurements give a 
sranial index, so others give a ‘‘ facial index.”’ 
This is arrived at by a percentage comparison of 
she length and width of the face, according to 
which “high faces”’ are above 90, and “low 
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uropeans have. high, 

ay 3 

or narrow and EBEGAG 
‘have’ low, or*broad~ faces. The “lower. jaw. 
_i also a very. characteristic part of the face. 


‘Faces in which ‘the jaw projects in à marked 
manner ‘are ‘termed us yrognathous,”” but this 
appearance depends to a great extent upon the 
nose also. Calculations of the height and width 
_of.the nose give a ‘“ nasal index,’ according to 
which a skull exhibits narrow nostrils (lepto- 
rhine), as the English ; medium nostrils (meso- 
rhine), as the Chinese; or broad nostrils 
(platyrhine), as the aboriginal Australian. 
Similarly, the measurements of thg orbit give 
an ‘orbital index,” and those of the palate a 
“ palatal index.” 


The Face and Cranium Together. 
If the measurements and shapes of the face be 
now considered together with those of the 
cranium, instead of separately, as above, we 
obtain an expression of the relative projection of 
the face in front of the cranium, which is what 
gives a skull its general appearance when simply 
judged by looking at it. In many animals the 
face projects very prominently, as in the ape 
and horse. They have ‘ prognathous ”’ skulls. 
This is also characteristic of the lower races of 
mankind, such as negroes and Australian 
aborigines. When the projection is only slightly 
seen, a8 in the case of Europeans, the skull is said 
to be ‘‘ orthognathous ’’; where the projection 
is between these two extremes, it is termed 
** mesognathous.” This “‘ gnathic index,” so 
important in describing a skull, is arrived at by 
measuring the distance between the basion to the 
base of the incisor teeth, multiplying this by 100, 
and dividing the product by the distance from 
the basion to the root-of the nose. Below 98, 
skulls are orthognathous; from 98 to 103, 
mesognathous ; above 103, prognathous. 

The following tables exemplify the arange- 
ment of skulls in the groups just described: 














Leptorhine Mesorhine. Platyrhine 
(Narrow nostrils). - (Medium). (Broad). 
English Chinese Hottentots 
Scotch Lapps Tasmanians 
Parisians Peruvians Negeoes 
Basquea (French) { Mongols Australian 

Javanese aborigines 
Polynesians New Caledunians 






(The black races) 






Orthognathous. Mesognathous. | Prognathous. 


Hottentota 
Australian 

- aborigines 
Tasmanians 
Melanesians 
Kaffirs 
Negroes 


Chinese 


Europeans 
Japanese 


Bushmen 


Malays 
Maories 
Polynesians 
Andamanese 





The Stature of Races. In addition 
to the racial differences already indicated, there 
is the question of stature, a character in which 
races exhibit most marked variations. The 
Akkas of equatorial Africa are the smallest, and 
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largely due to differences in the length of the 
Lone ot the legs, hence, when a number of 

je of different heights sit down, their 
— appear to be almost at the same level ; 
standing up the varying heights are at once 
obvious. Various methods are used to determine 
and compare statures. The length of the shin- 
bone added to that of the thigh- one, the result 
multiplied by two, and to this result one inch 
added, gives a fairly accurate estimate. 

The tallest races arc the Norwegian, Scottish, 
Trish, English, German, French, Swedish and 
Russian. 

Many other measurements of various bones 
are used for making racial comparisons ; but 
as it is unnecessary to enter into them here, 
we may procecd to glance now at the races 
themselves and some of their predominating 
characteristics. 

ETHNOLOGY 

The science of races deals with the external 

features by which races are distinguished, 
some of which we have described above, 
and also with their intellectual and moral 
capacities and peculiarities, as well as with their 
manners and customs, their language, origin, 
social organisations, relationships, and distri- 
bution. It is sometimes far from easy to draw 
a hard-and-fast line between two races, the 
characters of the one frequently exhibiting 
gradations into that of the other, the result being 
that various classifications of mankind have been 
proposed. As any classification is merely a 
matter of convenience, and depends upon the 
particular method adopted, we need not restrict 
ourselves here to any special arrangement. 

The study is naturally one of great antiquity, 
the term anthropology being used first by 
Aristotle, chiefly in a philosophical sense. He 
discusses man as an animal in his ‘“‘ History of 
Animals,’’ and deals with his psychical as well 
as his physical nature. The modern study of 
the subject dates from the publication of 
Darwin’s ‘‘ Origin of Species,” and especially 
from the time of the discovery of proof of the 
great antiquity of man. The physical aspect 
of Anthropology is that of the relation of man 
structurally to other animals, and the relation 
structurally of various races. Ethnology, while 
including this to a certain extent, also studies 
the mental side of human nature. 

As regards the position of man in the animal 
kingdom, it may be noted that Linnæus placed 
him among the Primates, while Cuvier gave him 
an order (Bimana) to himself. The majority 
of Zoologists at the present time placo man in 
the order Primates, along with the monkeys 
and Jemurs. The comparison between man and 
those animals is dealt with in another part of this 
course, which should be studied in connection 
with this subject. [See NarvzaL History]. 

The Australian Aborigines. The 
aboriginal inhabitants of the continent of 
Australia as well as those of Tasmania (now 

TAA 


“ect “ie jeight of ‘both males and females extinct) exhibit a very. primitive ana ruce aver 
and Veddahs all fall below the average height. 
of 5 ft. The differences in stature are very 


| yell sngety in the oyen 
——— in the pleasutes of hunting and. 
warlike pursuits. ey practise no form 
agriculture, and their weapons and implement 
are few. Among the former is the well-know 
boomerang. Their clothing is of the scantiest 
and their ‘food includes fruit, fish, roots, an 
products of the chase, also such out of the wa, 
articles of diet as lizards, ants, caterpillars an 
worms. ; 

_ Physically, the skulls are of the dolichc 
cephalic type, and the face progngthous, th 
jaws protruding. The nose, which is narro 
at the root, widens out below, ending in wid 
nostrils of the platyrhine type, and the mout 
is wide also. There is a thick covering of hat 
on the body, that on the head being frizzly 
The skin varies a good deal in colour, from blac: 
to coppery red. Many of the customs of thi: 
Tace are very interesting, especially those relat 
ing to marriage. Wife-stealing is commor 
owing to the fact that a man must not marry 
within his own tribe. The language is highl 
complicated. . 

Intellectually, the Australian  aborigina 
devotes most of his energies to the procuring o. 
food, and in that sphere, where the succes 
depends upon the actueness of the senses, he is 
extremely clever. As a tracker of prey he is 
unrivalled, and is by no means a bad cook. 

Indications of an elementary artistic faculty 
are seen in the rude sketches of sharks and 
lizards on the walls of caves and on the surface 
of rocks. 

There is no government. except family and 
tribal law, and the code of morality is limited 
to the ideas of property. The religions ideas of 
the people appcar to be mainly adread of demons, 
but it is extremely difficult to find out what they 

really think. They are unable to calculate in 
abstract numbers beyond five. The aborigines 
are disappearing before the advance of the 
white man, being driven more and more from 
the best land into the deserts and bush of the 
interior, while those who remain in touch with 
civilisation acquire with rapidity the least 
desirable of its products. a ‘ 

The Papuans. This race. which inhabits 
New Guinea and other islands, is regarded by 
some as the most nearly allied to’ the Aus- 
tralian aborigines. Their characteristics are 
described by Mr. Alfred Wallace in his “‘ Malay 
Archipelago.”” They are well made physically, 
with regular features, intelligent black eyes, 
curly hair, thick lips, large mouth, nose flat 
beneath, with large nostrils, and a dark brown, 
or almost black skin. The colour depends on 
the exact locality inhabited, zene darkest in 
New Caledonia, dark brown in New Guinea, 
blue-black in Fiji. Mr. Wallace says that 
“they are superior in stature to average 
Europeans, but have long and thin legs, and the 
splay foot of the negro. They are copper- 
coloured, of a light, active build, often with 
very good features, which they paint; but the 
men's teeth and mouths are much disfigured by 
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"were seen amongst them. Ovcasio human 
jaws and, sp bones are worn as bracelets 
and ornaments. They at grainy to take pleasure 
im making us understand that they had eaten 


, the original owners of the bones; but these 

‘ bones, as well as the few skulls exhibited in their 
villages, appeared to be of ancient date. The 
houses are built after the Malay fashion, on 
poles raised five or six feet above the ground, 
and consist of one large apartment.” 

The skull is high and narrow, the jaws pro- 
truding, the lips large. Agriculture is followed 
to a certain extent, fields and gardens being 
fenced in. Intellectually and morally the 
Papuans are able to attain to a fairly high 
standard, and both sexes, as a rule, wear some 
clothing round the loins. Little is known of 
their religious ideas, which, however, include a 
belief in a future state. Cannibalism is their 
greatest reproach. The inhabitants of Fiji are 
the most civilised. They have some capacity in 
artistic work, and make pottery. Captain Moresby 
concluded from his experiences that the Papuans 
are a promising race, and, under the influence 
of civilisation, have a good future before them. 

The Mongoloid Races. <A number 
of. races are grou under this general 
heading, including the Polynesians, Asiatics, 
Malays, Chinese, Japanese, Turks, American 
aborigines, and many other allied races. 

Tue Matay Race. The Malays are divided 
into Asiatic and Polynesian. None of them are 

absolutely black, the Asiatics being yellowish. 
All of them have straight hair, which is scanty 
mn the body, and prominent cheek-bones.  . 

THE PoLynestAN Matays. These include 
jhe Maories of New Zealand—a fine race of 
nen, who, though diminishing in numbers 
m the first contact with civilisation, now 
ppear to be slightly on the increase again. 

ey were originally cannibals, and extremely 
warlike. Indeed, as fighters, they were 
ansurpasscd. So well have they adapted 
Shemselves to English methods that they 
end their own representatives to the Par- 
iament of the color, and generally have 
sxroved themselves a highly intellectual race. 
“he language, like all Polynesian languages, is 
aost agreeable in sound, being rich in vowels 
md poor in consonants. It is polysyllabic. 

SoutHErN Asiatics. In this group are the 
‘hinese, Burmese, Siamese, Annamese, Tibetans, 
‘nd others. Their common characteristics are 
.. yellow skin, oblique eyes, and straight black 
xair, which is slight in amount on the face and 
r0dy. Many of them have attained a high 
legree of civilisation, and have the inventive 
‘faculty well developed. Their language is 
monosyllabic. They do not readily adopt 

Vestern methods, being in this respect markedly 
lifferent from the Japanese. 

JaPANESK AND Koreans. The languages 
rf these peoples show considerable structural 


‘ shade, from ebony black to yellow. 
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methods in both civil and Tnilitery — 

Nortuern O1p Wortp Moncorors. In 
this group are the Tungus (to which belong the 
Manchus, the conquerors of China and the 
establishers of the dynasty), the true Mongols, 
or Tartars, the Turks (including the Osmanlis 
of European Turkey), the Finns, and Samoyedes. 
All of them somewhat resemble the Indo- 
Chinese physically, but they live more by 
fishing, hunting, and cattle-breeding. Classec. 
with the Finns are the Lappe, the Hungarians, 
and the Bulgarians. 

Amongst Northern races whose origin is 
doubtful are the inhabitants of Saghalien, anc 
the Ainos, the oldest inhabitants of Japan. 
They are characterised by general hairiness, 
which is the more remarkable in that they are 
in the midst of smooth-skinned races. 

Inhabiting the shores of Behring’s Straits are 
a number of North Asiatic and American 
tribes, of which the Eskimos are most 
important. They are intelligent, of low stature, 
with oblique eyes, and broad, flat faces. 

The American aborigines appear to be allied 
to the Mongol race, and probably crossed over 
originally from Asia. Reddish-copper colour 
eer er borate with a more prominent nose. 

Tost of them are hunting peoples, now rapidly 
disappearing. Among them are the famous 
Apaches and Sioux, and the Caribs of Central 
America. 

The Aborigines of India, or Drav- 
idians. The tribes included here havo, as a 
rule, a very dark skin approaching to quite 
black, long, black, curly hair, abundant hair 
on the body, lips like those of negroes, but 
not a prominent jaw. 

Bushmen and Hottentots. In _ these 
South African tribes the hair is matted, 
and there is very little on the body; the jaws 
are somewhat prominent; the lips rather less 
prominent than those of negroes; the noxe 
snub-shaped, the build slim, and the stature 
low, particularly in the Bushmen. The colour 
is yellowish-brown. The peculiarity of the 
languages is the clicking sounds. These people 
are by no means unintelligent. Cattle- breeding 
has long been their occupation, and befure 
Europeans went to South Africa they used to 
smelt iron and work in metals. ey used 
poisoned arrows for hunting. 

The Negroes. It is a great mistake 
to consider the negro as identical with the 
African, the southern limit of the negro being 
the south margin of the Sahara, south of which 
is the country of the Hottentot and Bushmen. 
The typical negro is too well known to necd 
detailed description, but, at the same time, the 
type is not often seen. The skin is black, the 
hair woolly, the lips thick, the lower part of the 
face protruding or prognathous, the forehead 
low and receding, and the skull bones are thick. 
But various negro races differ greatly in external 
characters, the colour passing —— every 
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is usually broad and flat, and there is but little 
hair on the body or face. Amongst them are 
the Kaffirs of the south-east, a brave, intelli- 
gent, and warlike race, who are also cattle- 
breeders; the Bechuanas, who dwell more 
inland; and the Ashantees of the Soudan, a 
cruel race, but intelligent, exhibiting consider- 
able skill in the manufacture of sword-blades 
and cotton cloths. It is in the Soudan that the 
=e negro is found. 

he religion of negro tribes, in the absence of 
introduced Mohammedanism, is practically a 
low form of fotish worship, with idols of wood 
and stone, there being, however, under it all the 
idea of a Supreme Being. Their religton is 
entirely one of fear of good and evil spirits, 
human sacrifices being offered up to propitiate 
their deities. They are polygamous. Many 
tribes were reduced to the lowest state of degra- 
dation by the iniquities of the slave-trade. 

The Highest Human Races. Amongst 
what are termed ‘‘ the Mediterranean Nations,” 
which include all the Europeans who are not 
Mongols, is found the highest type of living 
mon, In the Northern nations the skin and 
complexion are very fair, in the Southern races 
the skin is darker ; whilst in North Africa and 
Eastern Asia it is yellowish, brown, or red. 
The bridge of the nose is always high, the jaws 
are never prominent in a typical case, and the 
whole contour of the face is regarded as 
expressing the highest nobility of character to 
be found in mankind. Included in these 
Mediterranean nations are the Hamites of 
North and East Africa, amongst which are the 
Berbers, the ancient Egyptians, and their 
modern representatives, the Copts, and the 
Nubians and Abyssinians. They were the first 
of the Mediterranean nations to attain to high 
civilisation, and the degree of this can be esti- 
mated by what we know of the ancient Egyptians 
and their monuments. Then there are the 
Semttes, including the Jews, Arabs, Abyssin- 
ians proper, and the ancient Phoenicians, 
Assyrians, Canaanites, and Babylonians. The 
akin varied from slight darkness to deep brown, 
with high aquiline nose. Their civilisation was 
of a high order from an early age, and has contri- 
buted much to that of modern Europe. 

The Aryan Race. Of deepest interest 
and importance to us, as being that to which 
we ourselves belong, is the Aryan, or Indo- 
European family. Two branches have long 
been recognised, the European and the Asiatic. 
The European includes the Germanic, or Teutonic 
nations, such as the English, German, Dutch, 
Danes. Norwegians, Swedes, etc. ; the Romance 
nations, or French, Italians, Spaniards, and 
Portuguese; the Slavonians, or Russians, 
Bohemians, Servians, etc.; the Greeks; and 
the Celts of Brittany, Wales, the Scottish 
Highlands, and Ireland. The Asiatic section 
of the family is represented by the Hinddos, the 
Afghans, the SBeloochis, the Persians, the 
Armenians, and the Kurds. “The Indo- 
Europeans have the physical characteristics of 
the Mediterranean races in the fullest purity, 
while among the inhabitants of Europe the 


remarkable peculiarities of fair hair and blue 
eyes are frequent. The New World is now 
largely occupied by European Aryans, and prob- 
ably the aboriginal races will, in time, entirely 
disappear. Among the Greeks, ancient and 
modern, the highest type of physical beauty is 
common. We meet with fair, ruddy, and k 
complexions, with Iden, auburn, and dark 
hair, with blue and dark eyes, The Spaniards, 
Italians, and natives of the South of Europe 
generally, have dark complexions, eyes, and hair, 
with frames less robust chan the members of the 
Teutonic stock. The Germans were anciently 
described as tall and robust, with fair complexion, 
light or red hair, and blue eyes, and to some 
extent this description still holds good of the 
Germanic peoples. The physical characters of 
the Slavonians present little that is peculiar. 
The Russians, especially in the north, are fair, 
with light brown, flaxen, or red hair. The 
Persians, among Asiatic Aryans, are well known 
as a remarkably handsome people, with regular 
features, long, oval faces, and — black eyes. 
The Mahrattas of Central India have proved 
themselves a warlike and vigorous race. Physic- 
ally, they are said to be undersized, and not 
well formed.” 

Odd Races in Europe. Probably the 
oldest inhabitants of Europe are the Basques of 
the North-east of Spain and South-west of France. 
The physical characters of these peoples, together 
with those of some Caucasian tribes, are similar 
to those of other races in the Mediterranean group, 
but their language sets them in a group apart. 
Their origin is doubtful. 

In our general outline of the living races of 
mankind it has been impossible to do more than 
merely indicate how man has become differen- 
tiated into the number of races and varieties 
mentioned. Almost every race has a book to 
itself ; some, indeed, have very many, and to 
these we must go for a detailed study of races 
and nations. Here we merely wish to empha- 
sise the great variety which exists, and the 
profound variations which occur in physical 
characteristics, and no Jess in mental and moral 
qualities. All these are the product of organic 
evolution and natural selection of some form ; 
each is adapted to Some special envifonment*to 
which it has attained by the survival of the 
fittest, and in the ultimate struggle for existence 
among the nations some are dying out, whilst 
others are becoming supreme. |. 

And here we must leave man as the animal, 
and turnour attention to him as a moral and 
intellectual being, endowed with capacities and 
hopes far transcending those of his ancestors, 
embracing a destiny to be wrought out by 

Exultations, agonies ; 

And love, and man’s unconquerable mind. 

What to Read on Biology. It may be 
hoped that the course of BioLoay, which at 
this point comes to an end, may have aroused 
in the minds of at least some readers sufficient 
interest in the great problems of life to make 
them desirous of carrying their studies further. 
Such, indeed, has been the. object constantly 
before the mind of the writer. No course of 


this kind can pretend to do wore than point the 
way; it requires a library to follow out the 
side roads and the bypaths. Some of the main 
roads are dealt with in other portions of the 
SEL¥F-Epucator—eg., NaruraL History, Ge- 
OLOGY, etc.—but others must be left for each 
individual student to follow up in accordance 
with the ial aspect of the subject which 
appeals to him most. It may, therefore, be of 
service to conclude by giving a short biblio- 
graphy, selected from the many excellent works 
on various aspects of biology, which the reader 
who wishes to trace out the great principles 
already distussed into more detailed branches 
can study to the best advantage. We ma 
divide these under some of the headings whic 
have guided us in the former parts of this course. 
Books on the Great Problems of 
Biology. Charles Darwin’s name at once 
suggests iteelf, and every student of the subject 
should make himself familiar with the following 
works of Darwin: “Origin of Species”? (new 


edition, 1902); ‘Descent of Man” (new 
edition, 1901); ‘“ Variation of Plants and 
Animals under Domestication” (1868). In 


addition the student should read some of the 
works of Alfred Russell Wallace, Herbert 
Spencer, and Haeckel. For example: Wallace's 
** Darwinism ” (1889); Spencer's ‘“ Principles 
of Biology”; Haeckel’s ‘‘Generelle Morph- 
ologie.’ Among other works and writers the 
following. may be suggested: Karl Pearson's 
“Grammar of Science” (1900); Weismann's 
“The Evolution Theory” (translated 1904) ; 
J. A. Thomson’s “* The Science of Life ”’ (1899) ; 
Mivart’s “‘ The Genesis of Species ” (1871). 

Textbooks on Zoology. The student 
who turns his attention to the forms of animal 
life, their distribution, and habits. will find a 
large number of textbooks on zoology, from 
which he may select: Huxley's “ Anatomy of 
the Invertebrated Animals” (1877); Huxley's 
‘* Anatomy of the Vertebrated Animals” (1871); 
Parker & Haswell’s “ Textbook of Zoology”; 
J. A. Thomson’s “ Outlines of Zoology” ; 
Nicholson’s ‘‘ Textbook of Zoology”; Mudge's 
“Textbook of Zoology’; Ray Lankester's 
“ Treatise gn Zoology ” (being issued in 10 vols.), 
and many others. The more modern ideas, facts 
and speculations concerning the problems now 
interesting the biological world will be found 
discussed in recent works on Variation and 
Heredity, two aspects upon which we have laid 
great stress in this course. It is to these works 
that the student must go to bring himself up 
to date in biological thought, because great 
conceptions have been elaborated in the last 
few years, and the trend of thought is changing 
—— in various directions, duc to the actual 
facts which have been collected upon Variation 
and the actual experiments which have been 
and are being made upon Heredity. 


Books upon Variation. Two books 
upon Variation may be su W. Bate- 
son’s “Materials for the Study of Varia- 
tion,” Vernon’s “ Variation in Animals and 
Plants.” 

Books on Heredity. The following are 
the authoritative books on Heredity: Archdall 
Reid's *‘ Principles of Heredity *’ (2nd. ed. 1906) ; 
J. A. Thomson's “ Heredity” (1904); Weis- 
mann’'s ‘‘ Essays on Heredity’; Weismann's 
“The Germ Plasm”; Cossar Ewart’s ‘“ The 
Pennycuik Experiments.” Much of the most 
recent work is to be found only in papers con- 
tributed to the various scientific societies, such 
as the Royal Society and the British Associa- 
tion ; indeed, there is no one book which gives 
a gencral survey of every aspect of the question, 
nor could any onc book be up to date at present, 
because of the vast amount of experimental 
work now in progress. For this reason the 
publications of the various scientific societies 
must be consulted from time to time. Reference 
to special articles in the “ Encyclopedia Bri- 
tannica“ will give information on some recent 
points. 

Miscellaneous Booke. Lastly, we may 
append a list of works, the titles of which are 
a sufficient indication of their contents, and 
from which the reader may choose. P. B. 
Wilson's “The Cell in Development and In- 
heritance”’ (2nd ed. 1902); Geddes & Thomson’s 
“The Evolution of Sex”; Francis Galton’s 
“Natural Inheritance” (1889); C. Lloyd 
Morgan’s “* Animal Life and Intelligence”; G. J. 
Romanes’ ** Mental Evolution in Animals ” (1883); 
F. E. Beddard’s ‘‘ Textbook of Zoo-Geography ” ; 
H. F. Osborn’s “ From the Greeks to Darwin” 
(1894) ; Nicholson and Lydekker’s “ Manual of 
Palwontology ” ; Herbert Spencer’s “ Principles 
of Biology ” (1864-6). 

This is merely a selection from a vast 
number of works which might be cited if space 
permitted, but it covers most of the ground 
which will be required by the reader who wishes 
to pursue this course further. It need hardly be 
said that every group of animals has its own 
library as well, and the reader will have no 
difficulty in finding a book upon a special part 
of the animal kingdom in which he may be 
specially interested. The student of biology is 
arnbathy advised to read first the old mastersa— 
especially Darwin—but not to rest content with 
learning what they. thought and said, but to 
continue his researches into the work of present- 
day biologists, many of whom are engaged in 
throwing absolutely new light upon many 
problems which a few years ago were dim and 
obscure. The student who does this may rest 
assured that he will reap an intellectual harvest 
which will more than repay the effort involved, 
and which will give him an interest in Life 
such as can be obtained in no other way. 


Biology concluded 
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SOME GRADUATED EXAMPLES OF DRAWING IN INDIAN INE OB SEPIA 
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. LIGHT AND SHADE DRAWING 
Drawing in Monochrome with Sepia or Indian Ink. Preparing and 13 


Stretching the Paper. Flat Washes. 


Gradations. Simple Objects and Groups 


Continued from 
page Pav 
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By WILLIAM R, COPE 


Drawing with Sepia or Indian Ink. 
This kind of shading may be begun when 
the student has had a fair amount of practice 
with stumping chalk, for he will then have 
gained considerable experience in judging tone 
values, etc., and so will be able to lay on a wash 
of colour which will require little or no altera- 
tion, thus ensuring freshness and cleanliness, 
— avoiding a muddy and sloppy kind of 
work. 


Stretching the Paper. Before begin- 
ning to draw, in order to avoid cockling of the 
paper, the latter should be wetted thoroughly 
with clean water, stretched upon a drawing- 
board, and the edges only of the wad pasted 
down about an inch or an inch and a half wide 
allround. While it is drying, it should be placed 
in @ horizontal position, or one or more edges 
may not stick down firmly, and the paper would 
thus have an undulating surface, quite useless 
for good work. Drawing-boards specially made 
for stretching paper without pasting down may 
be obtained. Or, again, the student may pur- 
chase paper already stretched on cardboard, 
and although rather more expensive, it is, never- 
theless, admirable for almost any work in water- 
colour. The paper should be Whatman’s or 
0. W. S. “not” surface. 


Laying on a Flat Wash. This gives 
much trouble to most beginners, and yet it is a 
very easy matter if done in the right way. 

ave two good sable-hair brushes (Nos. 5 
and 8), and a “wash” brush about an inch 
wide ; also two jars of clean water, one of which 
should be kept as clean as possible, and the 
other used for rinsing the brushes. Damp the 
surface of the paper all over with clean water 
before putting on a wash of colour, which should 
not be done,until the “ shine ” of the water has 
passed away. Experiment will teach more than 
words when the paper is in the right state. 
Mix plenty of colour to the required tone ; use 
as large a brush as ible, full of colour; begin 
with horizontal strokes at the top of the drawing, 
which should be tilted at a suitable angle 
(about 35°), so that the colour runs down, and 
makes a pool all along the bottom edge of each 
wash across [see 440]; continue this process 
until the whole surface is covered. Stir up the 
colour in the dish thoroughly each time a fresh 
brushful is taken up. Squeeze out the remain- 
ing colour in the brush on a sponge or rag, and 
absorb the final pool at the bottom by applying 
the point of the brush lightly to the superfluous 
colour to be soaked up. Fig. 439 shows how the 
wash ought to appear when finished, while 436 
indicates what wall} happen if the wash is put cn 
as shown in 487. 


A Gradated Tone. Fig. 488 shows a 
good and useful exercise in gradation of tones, 
which merge into one another without any 
definite line of demarcation. Such gradation is 
often required—in fact, more so than a flat 
wash—when objects having curved surfaces 
are being studied, and even flat surfaces fre- 
quently require gradation of tone, as explained 
previously. The student must, therefore, prac- 
tise carefully and many times, until he is ablo 
to produce an appearance in his work similar 
to that shown in 488. 

Several different values of tones should be 
mixed ready in separate dishes. Then wash the 
paper all over with clean water, and when the 
‘shine’ has disappeared lay on the darkest 
tone of colour ane the upper portion of the 
paper; keep a good pool of colour along the 
edge of each wash across, and also be sure to 
have the drawing tilted at the requisite angle. 
When two or three washes across have been 
made, take up some of the next lighter tone of 
colour, and put on two or three horizontal 
washes of that value. Then proceed with the 
other values in a similar manner. If the colour 
should be uneven—that is, streaky or blotchy— 
do not try to patch it up while it is wet, or it 
will make a bad matter worse. Wait until it is 
dry to make corrections, although none should 
be required if the foregoing instructions are 
implicitly obeyed. 


Sepia Drawing of Simple Objects. 
Having learnt how to manipulate such values of 
tones, the student should take a rectangular 
block or box, make a careful drawing of it in 
pencil, then lay on a moderately light tone all 
over the drawing of the object and ita cast 
shadow [see 441]. This light tone should be 
equal in value to the apparent lightest tone of 
the object. It is generally best to put on 
light tones first. Do not make a study of a 
glazed or polished object yet, as there would be 
too many difficulties to contend with, owing to 
the many reflections on the surface. 

Fig. 442 shows how the next stage should be 
exccuted, by putting on the next darker tone 
equal in value to that scen on the top surface of 
the block. The third stage [448] has a darker 
tone still only on the right-hand vertical 
surface and the cast shadow. Finally, the cast 
shadow is made darkest of all, as shown in 444. 
The student should kéep in, mind the advice 
given previously about values of edges, etc., 
and endeavour to express them truthfully. The 
edges should be softened with a brush that has 
been dipped in the water and partially dried upon 
the sponge or rag, and one should be careful not 
to lose the correct shape of a surface or shadow, 
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449. wWasH DRAWING (INDIAN INK) OF WINE-GLAGS ‘AND ‘BANANAS 


A Law for Shadowe. As many be- make a correct drawing of the objects and 
ginners in drawing make errors when sketching their shadows, then spend a few minutes in 
the outline for shadows, it would be well for ascertaining which is the lightest and which’ the 
them to remember the following law. “ When darkest tone, ‘what order the intermediate 
a shadow falls on a plane which is parallel to ones should take, and their relative values, 
the edge of the object which causes the shadow, the whether there are any reflected lights, any 
edge and tts shadow will vanish to the same point.” gradations of tone, the varying values of edges, 

Objects with Flat Surfaces. Now ctc. Start shading by laying on the lightest 
itudy a group such as is indicated in 446. First tone all over th> drawing, and next, the 
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second darker value, as shown in 445. Pro- 
ceed with each darker tone as in the preced- 
ing exercise. Note the subtle gradation on the 
vertical surface of the rectangular block where 
the pyramid causes a darker shade to appear. 


Objects with Curved Surfaces. The 
next study introduces objects having curved 
surfaces [448], and here very great care is 
needed, and application made of the facts 
learnt when executing the exercise shown 
in 438. Again most searching observation 
must be made concerning the drawing and tone 
values, etce Do not be misled about the 
position of the lightest part of the cone and 
cylinder. It must be noticed that it is not 
quite on the extreme left-hand boundary of the 
cone, nor quite on the top boundary of the 
cylinder, but a little way inside each. The 
delicate and subtle tone on these light boundaries 
helps considerably to give the roundness of the 
objects as well as to suggest a space behind them. 

Notice, too, the reflected light on the right- 
hand boundary of the cone, and the lower part 
of the cylinder, the peculiar shape of the shadow 
of the cone on the cylinder, and that the straight- 
edged part of the shadow of the latter vanishes 
in the same direction as the straight boundaries 
of the cylinder. | 
_ Begin shading with the lightest tone, as 

before, and afterwards with darker shades, 
blending them somewhat with one another as 
required, so as to obtain an appearance like that 
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451. STUDY IN SEPIA OF ROMANESQUE ORNAMENT 


in 447. With further washes, blending and 
softening them as needed, finish the drawing 
as shown in 448. 

Of course, it is not intended that the student 
should merely copy the drawings here given. 
He must study from objecta, for that is the only 
true way of training one's self satisfactorily. 

More Difficult Groups. In 449 we have 
a more interesting study, which, nevertheless, 
will demand still more observation and very 
great care in exccution. The change from 
one tone to another is so subtle that only keen 
perceptive powers will sec what ought to be 
seen. There is, too, the glazed surface of the 
wine-glass to be represented, with the strong 
high light and the other many various values of 
reflected light tones, all of which require special 
care in drawing and in giving the values of edges. 
etc. Notice the peculiar shape of the shadow of 
the wine-glass on itself, on the adjoining banana, 
and on the horizontal surface of the table. Seo 
how soft is the shadow’s edge on the table. 
Be careful of the drawing and the tones of the 
dark markings on the skins of the fruit. There 
are many other facts which must be diligently 
sought, before a satisfactcry representation 
can be made. 

Start with the lightest tones again, and proceed 
with the others in proper sequence. Keep 
the colour fresh and clean. Do not scrub it 
about, or the work will soon have a muddy 
appearance. Some reflected lights may he 
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452. A WATER-COLOUR 
taken out with a partially dry brush while the 


eolour is somewhat damp; this will avoid 
hardness of edges to such reflected lights. 
Once more, study from the objects. 

A Group of Booka, The group of books 
shown in 450 will make a capital exercise, 


and give scope for further training of the 


perceptive faculties, and skill in manipulating 
the brush and colour. When drawing such 
& group, great attention must be given to 
the law of apparent convergence of parallel 
recedi edges, as well as to the tone values, 
eto ‘The rushwork must be as direct as 
possible, and this can only be so when the 
student has a clear idea in his mind of what 
he is about to represent. The work in this 
exercise should be done in a similar order to 
that of the ing ones. 

Sepia Study from a Caaet. Fig. 451 
shows a study in sepia from a cast of orna- 





STUDY OF STILL LIFE 


ment which will make an admirable test. of 
the student’s ability to judge proportion and 
tone. The original drawing was 21 by 18 im. 
in size, The high lights in thfs reproduc. 
aa as in 440, 450, and 452, are racher too 


A More Difficult Group. In 452 we 
have a much more ambitious and more difficult 
group, but still very interesting, and one which 
will give the student some idea of com- 
position when arranging objects. It will be 
noticed that a background has been introduced 
which is rather low in tone, and many objects 
apparently lose their edges in places. The 
original drawing was 24 by 18 in. in size, again 
indicating how large the student’s drawing 
should be. When a monochrome stady as 
difficult as 452 can be executed satisfactorily, 


the student is well prepared to start ordinary 
colour work. 


* Continued 
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MOTION AND LOCOMOTION 


The Three Orders of Levers in the Body. 
Position is Maintained. Walking, Running, and Jumping 
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How the Erect 






By Dr. A. T. SCHOFIELD 


MOTION in itself is no more a proof of life 
in a man than in a steam-engine; it is the 
method by which it is produced in man that 


differentiates, him from a machine. Motion 
and locomotion are not the same. Motion is 

movement only, but locomotion is movement 
— one place to another; in walking we get 
oth. 

A great deal of motion takes place in the body 
apart from locomotion, although, in fact, the 
body as a whole does not change its place. 

For motion or locomotion four structures at 
least are necessary as regards the mechanism. 
Something to be moved—the bones; a place 
where they move—the joints; machinery that 
moves them—the muscles; and a force that 
drives the machinery—the nerves; and all 
movements involving these structures take 
place according to mechanical laws. These, 
then, we will briefly consider. 


A Syatem of Levers. The principle 
with which we are most concerned is that of 
leverage, or movement by means of levers. A 
lever is simply a bar that lifts (French lever— 
to lift), which may be either straight or crooked, 
and made of any rigid substance, such as wood, 
iron, or bone. All our bones are used as levers 
or bars. 

Now, as a rule, we can do so much more work 
with levers than we can do without them that 
Archimedes, who discovered their use, said that. 
if he had a lever long enough, and a fulcrum 
to rest it on, he could move the world. If you 
see lying on the ground a piece of rock or a large 
chest that you cannot lift or move, get an iron 
crowbar—which acts as a lever—put a little 
block of wood on the ground, and rest the crow- 
bar on this block of wood, and the tip of the 
crowbar under the rock or chest. By then 
pressing down the long end you can prise up the 
chest or rock, and perhaps turn it right over. 
The block of wood that supports your crowbar 
is the fulcrum. If you stir the fire with a poker 
between the bars, they form the fulcrum on 
which the poker, which acts as a lever, moves. 
In a see-saw the support on which the see-saw 
rocksisthefulcrum. Ina pair of scales the beam 
acts as a lever, and the pivot in the middle 
on which it works, the fulcrum. Ina lever there 
are two other things we must consider besides 
the fulerum—the power and the wetght. 

The power ts the force that moves the lever ; 
the weight is the object that is moved. If you 
atir the fire, it is very easy to see that your arm 
is the power, the grate-bar the fulcrum, and the 
coal the weight. When you lift a chest or rock 
with a crowbar, in the same way your arm again 
ts the power, the stone the weight, and the ground 


or block the fulcrum. In a pair of scales, again, 
whichever is the heavier side contains the power, 
because it moves the lighter one, and the dsghter 
one contains the weight. In a see-saw the 
heavier child is the power, and tho lighter one is 
the weight, or the one that is moved. Tho parts, 
then, in a lever are three in number. They aro 
the fulcrum (F), or the fixed point on which the 
lever moves, which in the body is invariably o 
joint ; the power (P), or the force that moves the 
lever ; and the weight (W), or the object that 
is moved. 


Orders of Levers. The orders of levers 
vary according to their relative position, thus : 

WEP. is the first order—i.e., whon the fulerum 
is in the middle. 

PWF. is the second order—#.e., when the 
weight is in the middle. 

WPF. is the third order—t.e., when the power 
is in the middle. 

A pump is a capital example of the first order. 
Nut-crackers are in the second order ; pushing 
open a door, or lifting a spadeful of earth, arc in 
the third order. 


Levers of the Body. Now, all three 
orders of levers are used in the body, although 
the third is undoubtedly the favourite, for a 
reason that will be evident. 

Tapping the foot on the ground [101], raising 
the head off the chest, and straightening the 
arm, are examples of the first order, thus : 


W. F. —* 
foot ankle-joint muscles of calf 
head = joint with spine muscles of spine 
hand — elbow-joint triceps muscle 
Standing on tiptoe is an instance of the second 
order. Thus: 
W. F. 
calf muscle body toes resting on 


ground and nct- 
ing as a joint 


Bending the arm, closing the jaw, ar. examples 
of the third order, thus: 


W. P. F. 
hand biceps elbow- joint 
jaw jaw muscles jaw joint 


Respecting this third order, observe that the 
power, or the muscle, is attached between the 
fulcrum in the joint at one end and the weight 
to be lifted at the other. 

The nearer the muscle is attached to the weight 
to be lifted the more it has to be contracted to 
lift the weight, whereas the nearer it is attached 
to the fulcrum the less it has to contract, but 
greater force is needed. For instance, consider 
the attachment of the muscles of the arm and 
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. You will have noticed how all the body- 
levers have the fulcrum close to the r at 
end of the bar. Thus, the elbow-joint is close 
to the point of the elbow behind, and the ankle is 
close to the heel ; and you will also have noticed 
in the same way that in every case the muscles 
are attached as near to the fulcrum, or joint, as 
possible. Those that lift the arm are fixed just 





101. THE THREE ORDERS OF LEVERS 
1. Tapping ail ground with the foot. 2. Raising the hody 
6 . 


3. Raising the toes from the ground 


below the shoulder [102]; those that lift the 
forearm are fi just in front of the elbow ; 
those that move the thigh just below the hip; 
and those that move the leg just below the knee. 

Why a Muscle is Attached near 
the Fulcrum. The object is to give the 
greatest movement of the limb with the least 
contraction of the muscles. If you take two 
bite of firewood [108] a foot long, and join thom 
together at one end with a tack, open them at 
right angles, and tic a string from one end to the 
other, it will be 17 in. long. To bring the onds 
of the two pieces together by pulling on the 
string, you must use up all the 17 in. ; but if 
you tie one end of the string close in front of 
the joint in the way our muscles are fixed, you 
will find that, though you have to pull harder to 
bring the pieces of wood together, you only use 
up about | in. in length of the string to move 
the ends of the firewood 17 in. 

By this contrivance, therefore, the slight 
contraction of the muscles can move the limbs 
a great distance. When you kick a football, 
your foot goes through a great space, but the 
muscle that moves it only contracts an inch or 
two. 

Shoulder and Hip Contrasted. Some 
special jointa in the body call for a brief con- 
sideration. Let us first contrast the shoulder 
and the hip. The shoulder is not a fixed joint, 
but can be moved backwards and forwards to 
a certain extent. It is — behind by 
the shoulder-blade, and in front by the oollar- 
bone. This latter bone has a double curve ; 
all shocks received at the shoulder, therefore, 
as in falls, or in striking, etc., are broken by the 
spring allowed in the shoulder itself, and by the 
spring in the collar-bone. If the shock, how- 
ever, is very violent, the jar breaks the collar- 
bone about the middle. The shoulder is not a 
universal joint—that is, it cannot move in all 
directions, but it practically does so, as it is not 
stopped by the pressure of flesh against flesh in 
any direction, excepting inwards, when the arm 
is brought against the side. Th an upward 
direction, however, we cannot raise the arm 
above the level of the shoulder, because the end 
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of the collar-bone and the arm-bone then come 
together. If we wish to raise the arm h , 
the shoulder itself. being movable, is tilted u 
The joint has muscles on all four sides, whi 
pull the arm upwards, downwards, inwards, 
and outwards. 

Now the hip, though a universal, or ball-and- 
socket joint, differs from this in nearly every 
particular. While the chief peculiarity of the 
shoulder is ita elasticity and its free mobility, 
the hip is noted for ita great strength and 
firmness, and limited power of movement. 

The hip-joint is perfectly rigid, and never 
moves itself, the socket. being part, of the strong 
bony pelvis. Although the thigh can move in 
every direction to a slight extent, it cannot move 
very far in any. Its forward movement, which 
is the greatest, is checked by the meeting of all 
the fleshy part of the thigh with the abdomen. 
Its backward movement beyond a straight line 
with the pelvis is checked by the strong fibrous 
band [104] that stretches across the front of the 
joint. The movement inwards is checked by 
the other leg, and outwards by other bands, and 
by a strong cord that fastens the ball of the head 
of the femur to the bottom of the socket of the 
hip-bone of the pelvis. It is surrounded with 
powerful muscles, except on the inner side, where 
they are weak. 


How we Stand Upright. Some other 
joints may be considered as we look at the 
henomenon of the erect position in man. At 
rat sight it appears that nothing could be more 
natural than the erect attitude. It is only when 
we look at the means by which it is attained that 
we see what a feat it is to stand upright. The 
attitude itself is peculiar to man, and is not 
natural even to the anthropoid apes. 

Let us consider how this position is maintained. 
We will begin at the foundation and go upwards. 
This tall column, 6 ft. high, more or less, 
called the body, is balanced on the front of 
the feet (about 3 in. square), and upon the 
two heels (about 
2 in. square). The 
toes are in front 
of the body, and 
if the latter tends 
to fall forwards, 
press firmly 
against the ground 
to prevent it; the 
heels, too, are be- 
hind to prevent 
the body from 


falling backwards. 
102. DIAGRAM OF ARM-LEVER Jf the body tends 


OF THIRD ORDER to fall si eways, 


Showlug how near the miucle is 
to fulernm, and ita thickening ag the foot on the 
side towards 


furearm is raised 
which it leans, 
ressing firmly on the ground, restores the 
alance. 

These experiments can be readily tried, 
and then they will be better understood. In 
standing on one leg, of course, there is very 
little to prevent our falling sideways. 

' Having the two feet, then, firmly planted, 





the two legs come next. They are hinged at 
the knee, and would naturally fold up back- 
wards if not forcibly kept straight. The 
muscle that does this is the powerful extensor 
of the leg, which, passing down in front of the 
thigh, crosses the front of the knee, is fixed 
into the knee-cap, and continued down to the 
top of the shin, or the tibia, where it ends. and 
so braces the leg straight. The leg cannot 
fold forwards because of the crucial ligament 
in the knee-joint, neither can it twist to one 
side or the other. 

Necessity for Standing Erect. Now 
we have the two legs upright, how are we 
to balance the body on the two balls of the 
hip-joints without falling over ?—for it would 
naturally appear that we should topple forward 
or backward unless incessantly braced up by 
muscles before and behind. Here. however, 
we come across a beautiful contrivance fof 
saving the dreadful fatigue a muscle would 
undergo by such a continued effort. There is 
. no danger of the hip-joint folding up forwards 
in the erect position, as the body is heavier 
behind the joints, and the strain is rather to 
prevent the body from falling backwards 
From the front on each side of the pelvis, there- 
fore, passing across the front of each joint, and 
fixed just below in the front of each femur, 
is a band of fibres, not muscle. so strong that 
nothing can break or stretch it. If we stand 
quite erect the whole strain is thrown off the 
muscles on to these powerful bands. which. 
when put to the full stretch, just allow the legs 
and body to extend in a straight linc. but not. 
more; so that the body by this means is 
balanced on the legs wathout fatigue. Those 
who have not learned tu stand in this way soon 
get tired. The spino, being firmly fixed into the 
hip-bones. is first bent forward, to throw the 
weight of the heaviest part to the front, and then, 
as the weight gets lighter, it bends backwards 
between the shoulders, and forwards again in 
the neck, there being no joint that can double 
up between the hip 
and the neck. At the 
neck a good deal of 
the strain of keeping 
thehead eract is taken 
off by an elastic liga- 
ment like a strong 
indiarubber band, 
which passes from 
the occiput to the 
spine, and so keeps 
the head erect with- 
out effort. 104. 11.10-FEMORAL BAND IN 

Horses which have yront oF HIP JOINT 
a long neck, and a 
heavy head to hold up at the end of it, have a 
similar band of immense thickness running 
from the head along under the mane to the 
shoulder. 

The human body, then, tends to fall back- 
wards below, and forwards above; that is, 
there is less support for it behind at the heels 
than forwards at the toes ; so the ankle, knee, 
and hip would all fold backwards if they could, 
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while the head would drop forwards on to the 
chest, as we see it does in sleep, when the 
muscles are relaxed. 

Arrangement to Preserve the Brain 
from Shock. Before leaving this subject 
the contrivances to preserve the brain from 
shock are worth noticing. Passing from above 
downwards, we notice firet that the brain itself 
is saved from all jars by not touching the 
base of the skull, but floating 
on a sort of water-bed. The 
next two provisions are in 
the spinal column. In the 
second place it is a double 
curve, forming a double 
spring, thus breaking shocks; 
and, thirdly, the pad of carti- 
lage inserted between cach 
pair of vertebrw breaks all 
jars travelling up the bones. 
103. DIAGRAM OF Fourthly, at the fourth pair 
ELASTILU & Woop the basc of the spine is 


TRICEPS, 





Showing action of wedged into the pelvic arch. 
a —— agin In this case the keystone is 
third order of levers inserted between the two 


side bones, upside down, so 
that the broadest part of the sacrum looks 
downwards and forwards, and the narrow 
end points backwards and upwards. It is 
thus slung between the bones in such a way, 
like a carriage hung on “ C” springs, that every 
jar upwards or pressure downwards tends to 
separate the keystone from the arch instead of 
jamming tho bones together, and so reduce the 
shock. 

The fifth contrivance is that. the head of 
the femur is at right angles to the shaft, which 
alone reduces the force of shock one half. 

The sizth is the slant of the femur to the 
middle line; and the seventh ix at the knee, where 
we have between the bones two strong pads of 
cartilage to prevent all jarring. 

The eighth is the keystone which forms the 
instep of the foot. In this case it is set in the 
usual way, with the broad ead uppermost, and 
the narrow end below resting on a stout band of 
fibres, which breaks all jar. 

The ninth and last is in the foot, where the 
hinder picr of the arch comes straight down 
to the ground, and is formed of one bone, called 
the heel ; but the front pier slopes very gradually, 
like a spring, and is composed of twenty-four 
bones. Thus, we get in the foot-arch solidity 
behind and clasticity in front [6. page 101]. 

If you stand on a form and jump on to the 
floor, first on your toes, or the front pier, you 
will see how beautifully this elastic pier breaks 
all shock ; and then on the heel, you will feel 
what a jar you get. When we walk, run or 
jump. therefore, the shock is prevented from 
reaching the brain: 

. By the water-bed on which the brain rests 

. By the double curve of the spine 

. By the pads between each of the vertebra 

By the inverted keystone in the pelvic 
arch 

By the neck of the femur 

. By the. slant of the thigh-bone 


On MAN = 
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7. By the in the knee-joint 

8. By the keystone of the foot arch 

9. By the spring of the front of the foot 


Walking. The movement of the body 
from place to place is the result of combined 
action of many muscles. In the act of walking 
the muscles of the arm should be entirely 
relaxed, as they are not required in any way, 
and the arms should be left to hang naturally. 
Many of the other muscles are used either in 
maintaining the position of the trunk or in 
moving the legs. 

In starting to walk, say, with the right leg, 
the muscles of the calf raise the heel from the 
ground, while the muscles in front of the 
abdomen pull the body a little forward, still 
further raising the right heel. When the body 
is inclined forward to a certain extent, it would 
fall over were it not for the next act, which 
consists in allowing the left leg to move forwards 
to support it. This is done partly by a pendu- 
lum-like swing and partly by a forward pull 
of the muscles in front of the thigh. The left 
leg is now in front of the body, and the balance 


is restored ; but the right leg has not ceascd: 


to act yet. It continues to push the body 
atill further forwards while the muscles in front 
of the trunk still pull it over, until it is in 
advance of the left leg, thus raising the right 
leg off the ground and allowing it to swing 
forwards in its turn. Walking thus depends on 
poe upwards with the leg and pulling 
orwards with the front of the trunk. As the 
body is supported alternately on each leg, it is 
inclined a little from side to side, so as to 
throw the weight fully on it, and prevent falling 


he wants to do so. because he has all 


over sideways. Thus the body in walking 
is continually rising and falling, and swaying 
slightly from side and side. ‘ 
Jumping, Running, and Hopping. 
Jumping consists in a spring off the 
caused by the sudden contraction of both 
calves forcing the toes so violently against the 
ground that the body is jerked into the air. 
Running is a series of short jamps with each 
leg alternately, so that both feet are constantly 
off the ground at the same time. The body is 
inclined still more forward than in walking, 
as is seen in soldiers when they change into 
the “double” from ‘“‘ quick march.” 
Hopping consists in a jumping on one leg, 
caused by the most violent contraction of the 
muscles of the calf of which they are capable. 
We may, in conclusion, note that movement 
is by no means a necessary sign of strength. 
Babies move all their muscles a great deal, and 
often without much reason, because their 
minds have not yet got much contro] to quiet 
their movements, but the older and stronger 
a person gets, the less he moves excepting when 
is muscles 
under control. To keep constantly moving, 
therefore, does not show that we are strong, 
but may indicate that the brain power is weak. 
In the locomotor, as in all other systems of 
the body, there are control centres that prevent 
unnecessary action, check its being excessive, 
and tend to pone a steady healthy condition. 
Such contro! presides over the action of the 
heart, the temperature of the body, and the 
details of the digestion as well as over all 
muscular effort. 


Continued 
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Air: its Pressure, Weight, and Mechanical Value. 


Laws. 


Pneumatic Drills, Hammers, and Hoists, Fans and Blowers 
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Boyle's and Dalton’s 





By JOSEPH 


{T is rather surprising that the laws and 

truths which we intend to consider now 
were unknown until within comparatively recent 
times. Three hundred odd years before the time 
of Christ, Aristotle brought his great mind to 
bear on the subject, but came to the alarming 
conclusion that air had no weight. Thencefor- 
ward, for close on nineteen hundred years, things 
wore seen as through a glass darkly. The eager- 
ness with which gases and liquids rushed in to 
fill a vacuum was glibly “‘ cxplained’”’ by the 
phrase, “‘ Nature abhors a vacuum.” In the 
seventeenth century that galaxy of great 
minds—Galileo, Guericke, Torricelli, and Pascal 
wrested from Nature the great truths that 
underlie the questions of pressure and elasticity 
of gases. 

The pressure and elasticity of air (which may 
be taken as a typical gas) may be clearly and 
visibly demonstrated by simple experiments 
which can be easily ee the student. 
If, for example, a tumbler or er be entirely 
filled with water, and a sheet of paper pressed 
over the mouth and the tumbler inverted as in 
208, the paper remains in position, and the water 
in the glass. One might think that both paper 
and water would fall to the ground immediately 
the glass were inverted. is does not happen 
because, great though the pressure of the water 
may be, the pressure of the atmosphere against 
the paper is still greater. If, howevor, the vessel 
be not completely filled—that is, if air be present 
inside, the exterior pressure is neutralised and 
overcome. 

Expansibility of Air. The expansi- 
bility as well as the pressure of the atmosphere 
is illustrated in 204. The empty flask A is fitted 
with a cork, through which a long picce of glass 
tubing The end of the tube is placed 
beneath tke surface of the water in the trough 
B. (If the water be coloured with a little red 
or black ink its movement will be more readily 
seen.) The two hands are then placed round the 
flask, as shown in the illustration, and the heat 
they impart to the air contained in the flask 
causes it to d and escape, as will be seen 
by the stream of bubbles which rise through the 
water. When the hands are removed, and the 
flask and its contained air resume the — 
temperature, water will rise from the troug 
and up the tubing towards the flask. The liquid 
rises against the force of gravity because the 
pressure of the atmosphere acts on the water 
surface, is transmitted upwards through the 
tubing, and so causes the liquid to fill the 


= a which was occupied by the expelled air. 
the flask were gently heated with a Bunsen 
flame, the resulta — of course, be still more 
pronounced. 7 
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The Schoolboy’s Sucker. The school- 
boy’s sucker is another and a striking illustration 
of air pressure. A piece of jeather attached to a 
string is well soaked, and then pressed firmly 
with the foot against a smooth surface, 50 as to 
exclude all air between the leather and the sur- 
face. It is then found difficult or even impossible 
to pull the leather away from it; if the leather 
be in contact with a slate or a loose slab of 
marble these things may be easily lifted into the 
air. This is not due to any “suction,” but to 
the great pressure of the atmosphere outside 
the leather, and the absence of any air between 
the sucker and the substance to which it holds. - 

Measuring Air Presaure. The ex- 
periments just described prove that tho atmo- 
Sphere has weight, but give us no idea of its 
amount. A means of measuring that weight is 
shown in an experiment first performed by 
Galileo’s pupil Torricelli, and since repeated 
millions of times in the schools, colleges, and 
laboratories of the world. A pump had been 
sunk at Florence, but the water obstinately 
refused to rise above 33 ft. Galileo was con- 
sulted, and he concluded that the air had weight. 
and that a column of water 33 ft. in hoight 
was as much as the weight of the atmosphere 
could balance. Afterwards his disciple Torricelli 
studied the question. Taking a glass tube about 
3 ft. long and closed at one end, he filled it with 
mercury. The tube was inverted, the open end 
being temporarily closed with the finger [205 A}. 
and placed below the surface of mercury in o 
vessel (B) [206]. Immediately the mercury in the 
tube dropped to a height of 30 in. above the 
level of the mercury in the vesse]. A vacuum 
(called the Torricellian vacuum) was produced 
(CD). The only possible conclusion was that this 
30-in. column of mercury was balanced by 
the atmospheric pressure. This was verified by 
Pascal, who repeated the experiment on thesummit 
of the Puy de Dome, in Auvergne. Two tubes 
were filled with mercury, and at the foot of the 
mountain the liquid stood at 28 in. in both 
tubes. One of them was then taken to the top 
of the mountain. As they ascended the ob- 
servers found that the mercury fell to 24:7 in., 
and as they descended it rose again to 28 in. 
Pascal's expectations were fulfilled, for he had 
reasoned that as the pressure of the atmosphere 
on a mountain-top was less than on the earth's 
surface, it would only support a correspondingly 
shorter column of mercury.. And as this proved 
to be the case, it was clear that the mercury was 
really supported by the weight of the atmosphere. 

A cubic inch of mercury weighs ‘49 Ib., and 
30 x 49 = 14°7 lb. Therefore, as the atmo- 
sphere supports 2 column of mercury whose 
weight is 1477 lb., and whose base measures a 
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ILLUSTRATIONS OF AIR PRESSURE 


square inch, we are driven to the conclusion that 
the pressure of the atmosphere amounts to 14-7 
Ib. on every square inch. And this pressure, as in 
the case of water, acts equally in all directions. 
Mercury being 13:6 times heavier than water, 
the atmosphere would support a column of 
water equal in height to 30 ~ 13:6 in., or 
30 x 136 ; — 
aT ft. = 34 ft. This cxplains why water 
refuses to rise to a greater height than this (in 
ractice not more than 25 ft.) in a common 
lift pamps hence also the need of a liquid of 
high specific gravity for use in a barometer. 

‘o this pressure of the atmosphere, then, we 
are indebted not only for the action of the 
barometer but also for the action of the various 
types of Lely pea [see page 1080). It has, 
however, been thought. fit to deal with pumps 
under Hyprostatics, for the reasons stated in 
that lesson. 

Boyle’s Great Discovery. Mention 
has been made in the course on IpkEas of ro- 
markable cases of simultaneity in discovery. 
An example of this occurs in the subject now 
under consideration. In the latter half of 
the seventeenth century, Robert Boyle, in 
England, and Edme Mariotte, in France, were 
both studying the effect of pressure applied 
to a gas. eir investigations led each to arrive 
— at the same great truth, and so 
nearly simultaneous was the discovery of the 
law, that in England it is known as Boyle's 
Law, on the Continent as Mariotte’s Law, and 
sometimes as Boyle and Mariotte’s Law. 
There seems, however, no doubt that the great 
English, or rather Irish, physicist was first. 
Boyle’s Law may be stated: The volume of a gas 
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varies inversely 
as the pressure, 
temperature re- 
mains unal- 
tered. us, if at 


& pressure P 
the volume of a 
given aon 
of a gas be V, 
and the volume 
changes to V’ at 
& pressure P, 
then P: P’:: 
V’ : V. The pro- 
duct of the 
extremes being 
equal to that of 
the means, PV 


=- P’V’, or 
PV’ 
P= ve? 

If in 207 A 


and B represent 
the same cylin- 
der with the 
piston in the two 
positions shown, 
then the pras- 
sure when th? 
piston is at DE 
in to the pressure when at D’E’, as the space 
C’D’E’F’ is to the space CDEF. The reader 
will now see how highly important this law is 
in engineering, for, translated into technical 
parlance, it tells us that in the steam in an 
engine cylinder, the gas in a gas-engine, and the 
air in an air-engine, as long as temperature is 
unchanged, the pressure, or elastic force, varies 
inversely as the volume occupied by the gas. 


Verification of Boyle’s Law. The 
law may be verified by means of a long bent 
tube, as in 208. Mercury is poured in at A 
(or at C, and this opening then closed) until it 
stands at the same level B—B in both branches. 
Then the air in the closed portion (BC) is at the 
pressure of the atmosphere. By pouring more 
mercury into the tubeat A, the airin BC gradually 
becomes more and more compressed, gwing to the 
increased pressure inthelong branch. Both the 
decreasing volume of the air and the increasing 
pressure of mercury producing it may be 
measured, and the results tabulated. In a 
uniform tube such as this the volume is pro- 
portional to height, so that a finely-divided 
scale is all that is necessary for measuring 
volume and pressure. For the total pressure 
in each case, the height of the mercury in the 
long branch above the level of that in the short 
one must be added to the pressure of the at- 
mosphere, as indicated by the barometer at 
this particular time, for the pressure of the air 
in BCis evidently equal to the sum of these 
two. If for example the air be compressed to 
occupy the space B’C the height B’E would be 
added to the barometer height. 

The table given shows a series of read- 
ings so taken. The first column gives the level 
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(in centimetres) of the —— in the short 
branch, and this, subtracted from 26 centi- 
metres—the total height of this limb 





the other is easily found by reducing the law 
to the formula: Pressure x volume = constant. 
The product remains unchanged, and the 


4, 

ives the height of the enclosed pe st two factors vary, just as, for example, half a 
column of air. The third column Pi NS dozen different rectangles might all con- 
shows the height of mercury in the , if tain 64 sq. in., yet their sides could be in 
long limb, and the 1 ep 
difference between él ) 9 
this and the level in Key’ a 
the short one gives Sy 
the pressure stated in Vy é hg (wy o 
column four. But the Oa * 


enclosed air is sub- ‘pt 
jected not only to [ f°” 
this pressure, but also 
to the additional pres- 
sure of the atmo- Hig 
sphere, in this case 
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76°57 centimetres. Se MONEE PSL Oe 
Thus the total pres- 
sure is that in the fifth 
column. 
Mercury. 
Height Differ- 

Leve) } of airin | Height | ence in Total Con- 
of mer- short of mer- level | pressure, | stant, 

cury limb, cury of mer- | 76°57 + D 

A 26 coms. — Cc cury, C = P 

A-=V -A =D 

22 | 23°8 222 — § 7657 

28 | 23°2 4°75 | 1:95 | 7852 

32 22'8 64 =, 32 79°77 

4°15 | 21°85 10°75 5 6°86 83°17 

&'55 | 20°45 17°78 | 12°2 88°77 

a95 | 19°08 | 257 | 1675 | 95°32 

80) 18°0 32°4 Q4°4 100°97 

99 | 16° 46:0 | 36) | 112°67 

16 | 14-4 607 | 401 | 128-67 

12°6 | 134 712 | 586 * 13617 

Average .. 





Preasure and Volume. 
the tabulated results the truth of the law 


On comparing 


will be evident. A glance shows that as 
the pressure (P) increases, the volume (V) de- 
creases, and the ratio in which this occurs is 
seen by taking any two pressures and corre- 
sponding volumes. Thus the pressure 125°67 
is roughly one and a half. or 2 times 83:17. 
But the volume corresponding with the first- 
named pressure is approximately § of that at 
the second pressure. Similarly, with more 
extended investigations it would be found that 
with twice the pressure the volume is halved; 
with 3, 9, 12, 50. or n times the pressure, the 


volume is reduced to i Pid or i of the 


3, 9, 12,50, n 
original volume. Moreover. the number (K), 
obtained by —— together the volume 
and the pressure in each case varies but little 
from the same product in the other lines. This 
slight variation is explained by trifling errors 
of experiment. This fixed value of V x P 
enables us to state the law thus: Temperature 
being constant, the product of the pressure and 
volume of a gas ts a constant. If one be known, 
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213. THE “HOLDER-ON” 


inches: 64 x 1, 32 x 2, 16x 4, 8x 8, 12°8 x 5, 
6°4 x 10. 

Investigations with pressures less than that 
of the atmosphere also verify the law. 

Behaviour of a Gas. The story of the 
behaviour of a gas under varying pressures 
may be told in a more attractive manner by 
means of graphic representation. The pres- 
sures and volumes in the table may be plotted 
as in 209, where the bottom (AC) is figured for 
horizontal line volumes, and the vertical line 
(AB) for pressures. Then the story is told by 
the curve. As it extends in the direction C— 
that is, as the volume increases, the curve 
sweeps downwards—in other words, the pressure 
falls ; or, as the curve rises the volume decreases 
and pressure increases. At the point P the 
volume is about 14, and the pressure 125 centi- 
metres ; at the point P’ the volume is 18, and 
the pressure 100 centimetres. With a wide 
range of pressures and volumes [2094], it will 
be seen that the curve, though it approaches 
nearer and nearer to the lines of volumes and 
pressures, never touches either. The reason for 
this is clear when we consider that no increase 
of pressure can bring the volume to zero, and no 
increase of volume can reduce the pressure of a 
gas to the vanishing point. It would thus be 
impossible for this line to be straight, for then 
it would eventually cut both the line of volumes 
and of pressures. 


Curve of Volume and Pressure. Sincc 
the product: of the volume and pressure of a gas 
is constant, this curve exhibits another useful 
a a If we take any three points, as 
X, Y. Z [2094], then at X the pressure is repre- 
sented by XE, and the volume XI; at Y, pressure 
= YG, and volume = YH; at Z, pressure = ZF, 
and volume = ZD. Therefore, the areas 
XIAE. YHAG, ZDAF, are all equal; and this 
would be the case with a point taken at any 
position on the curve. Because of this property 
the curve is known as a rectangular hyperbola. 
Thus the position of any point indicates the 
two factors volume and pressure, and if one be 
known the other is immediately found. For 


if we are given a volume which, according to the 
acale adopted, Is AF, then by laying this 
distance along line of volumes AB, and 
erecting a perpendicular at F, the pressure is 
seen to be to FZ, or, by referring to the 
scale chosen, AD. 

Referring again to the diagram, if Z marks 
the first and X the final condition of the gas, 
then the actual diminution in volume is repre- 
sented by ZK, and the increase of pressure by 
KX. The work done by the pressure in changing 
the volume from AF to AE is represented by the 
area of the figure ZXEF. 


The Law of Dalton. 
water va 
different gases. 
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214. AIR HOIST 


its own pressure just as though no other gas 
were present. This is, in reality, a general law, 
of which Boyle’s Law is a particular case—a 
fact which will be readily seen on comparing tho 
statement above with that of Boyle's Law as 


Wnen two or more 
si of different kinds are mixed together—and 
this sometimes occurs, as in the case of air and 
ur in the air-pump of a condensing 
engine—the total pressure exerted by the mizture 
ts equal to the sum of the pressures exerted by the 
In other words, each gas exerts 





simplified by Professor Rankine: “If we take 
a closed and exhausted vessel, and introduce inte 
it one grain of air, this air will, as we know, 
exert a vertain pressure on every square iach of 
the surface of the vessel. If we now introduce 
a second grain of air, then this second grain will 
exert exactly the same presaure on the sides of 
the vessel that it would have exorted if the first 
grain had not been there before it, so that the 
pressure will now be doubled. Hence we may 
state, as the property of « perfect gas, that any 
portion of it exerts the same pressure against the 
sides of a vessel as if the other portions had not 
been there.” 


The Question of Temperature. The 
general effect of heat on solids, liquids, and gases 
is to cause expansion, and, as a rule, gases 
— more than liquids, and liquids more than 
solids. And it is a well-known fact—a matter of 
common observation—that if equal increments of 
temperature be applied to a number of solids 
(say, rods of copper, iron, zinc), or to a number 
of liquids (water, alcohol, mercury), there is a 
considerable difference between their relative 
expansion, whereas with all gases and vapours 
expansion proceeds at the same rate when heated 
through the same interval of temperature. Thus 
the second great law of gases runs: The volume 
of @ gas wnder constant pressure expands, when 
heated, by the same fraction of itself, whatever be 
the nature of tho gas (the Law of Charles). 
What is this fraction 4 

Experiment has shown that 1,000 volumes of 
air at 0° C. become 1,366°5 volumes at 100°— 
i.e. 1 volume at 0° increases to 1:003665 at 1°. 
The amount of increase in volume for 1°, :003665, 
approximately equals ;},, and so this fraction 
is called the coefficient of expansion for air. 
Thus, for every increase of 1° C., the volume 
of the gas is increased ,},, of its volume. There- 
fore, 1 cub. in. of a gas at 0° C., when raised to 


I 
1° =] + 273 cub. in. 
2° — |] + 273 9 (OP 
30 
30° = J “+ 273 9 99 


n= 14 505 
973 ” ‘9 


Therefore, 273 volumes at 0° are changod to 274 
volumes at 1°, 275 volumes at 2”, and so on. 
Volume Reduced by Lower Tem= 
perature. Nov, as a gas expands uniform! 
with uniform increments of temperature, 1t 
follows that with uniform reduction of tempera- 
ture the gas should decrease in volume by 
uniform fractions of itself—that is, for every 
degree through which the gas is cooled below 
0° C., it should lose 54, of its volume. Then 
it follows that if cooled through 273 degrees 
below zero, the gas would theoretically occupy 
no volume whatever. Such a temperature 
has never yet been reached, but it is pretty 
certain that a gas would cease to exist as 
such at this low temperature. This theorctical 
point, — 273° C., is therefore called the absolute 
zero of temperature, and when reference is made 
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to “absolute temperature ’’ it means that the 
temperature is reckoned from this absolute zero. 
Absolute temperatures are obtained 
adding 273° to the C. reading. If it be the 
temperature on the C. scale, then absolute 
temperature = t -- 273°. This conception 
of absolute temperature enables us to 
connect the two great laws which govern the 
behaviour of gases: In a gar the volume (at 
constant preasure) or the pressure \at constant 
volume), ia proportional to the absolute tempera- 
ture. Or, the product of the pressure and volume 
is proportional to the absolute temperature. If 
V equals the volume of a gas; P the pressure ; 
and T the absolute temperature, then the ratio 
’ 

: - is constant for that gas for all values of 
V, P, and T. 

Practical Importance of Tempera: 
ture. In making the observations on which the 
table verifying Boyle's Law was constructed, and 
from which the curve in 209. was plotted, pressure 
and volume only were considered, temperature 
remaining constant. But as far as engincering 
ia concernad, temperature does invariably enter 
into the question, so that when we come to con- 
sider the behaviour of steam in the engine cylin- 
der, or air in an air compressor, for example, 
the problem becomes more complicated. When a 
gas suffers compression, heat is produced, and 
unless the pressure is gradual and long continued, 
the heat produced will be unable to pass away by 
conduction. It is then evident that the curve 
traced to show the relations between pressure 
and volume when temperature is constant will 
not coincide with the curve produced when the 
heat caused by compression is not allowed to 
escape. For any gas a number of curves may be 
traced, each at a different but conittant tempera- 
ture, and these are called tsothermal lines (Gr. 
tsoa, equal; thermé, heat). So far, we have con- 
sidered only changes in volume and pressure 
which have taken place isothermally, and the 
curves in 209 and 2094 are isothermal curves. 

When, however, a gas is compressed, and ex- 
pands under conditions which prevent any hcat 
passing in or out of the chamber containing it, 
its behaviour would be represented by a line 
which would pass from one isotherm to another. 
Such lines are called adiabatic (Gr. a, privative 
prefix ; dia, through ; batno, Igo). In 210 ¢, ¢ 
are isothermal lines, a, a are adiabatic lines. 
The most striking feature about these curves, as 
compared with the isothermal Jines, is the rela- 
tively greater angle which they make with the 
horizontal line AB. This means that a much 
greater increase of pressure is necessary to 
diminish the volume of a gas when under adia- 
batic conditions than when acting isothermally ; 
for a definite increase in pressure the volume will 
be greater when no heat enters or escapes than 
when the case is otherwise—a fact which is 
shown by the diagram. 

Compressed Air. Though free air—that is, 
at atmospheric pressure—is utilised by engineers, 
air when compressed also becomes a motive 
power of very great value. Its applications have 
grown enormously in recent years. To name 
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only a few, miners’ rock-drills are actuated thus ; 
mine locomotives and coal cutters also are driven 
by air. Sunken vessels are raised ; hammerthg, 
chipping, caulking, riveting, capping, etc., are 
effected ; parcels are transmitted through tubes, 
and loads are lifted by cranes. 

When air is compressed this is done by the 
movement of a piston in a cylinder, the average 
amount of pressure for ordinary purposes being 
usually 60 to 80 lb. per square inch. When 
higher ones are required, the work is done in 
two or three stages, and for some purposes 
— of 500 Ib. and more are employed. 

hen air is compressed thus, and made to do 
work, it does so by virtue of its expension, by 
which a portion of the power expended in com- 
pression is returned; for convenience, it is 
stored in a receiver, resembling a steam boiler 
externally, cither vertical or horizontal. There 
are considerable losees due to friction and the 
gencration of heat, so that an efficiency ranging 
only from about 30 to 60 per cent. in different 
cases is available. The use of compressed air 
has given rise to an immense number of machines, 
both for its generation and utilisation. With 
the first we cannot deal here, and a few selections 
only from the second can be offered. 

Pneumatic Drill. The production of 
rotary motion by means of compressed air is 
most economically effected by using cylinders 
and cranks, as in steam-driven reciprocating 
engines. An example of a pneumatic drill is 
shown in 211, used for boring holes in wood and 
metal, as well as for reaming and tapping, etc. 
The main body, or casing (A), has two handles 
(BC), screwed in, providing a means for holding 
the machine steadily, and also of controlling its 
action. The counter-pressure is taken by the 
point centre at the top, fitted in a screw-sleeve (D), 
which is employed for feeding the drill into its 
work as cutting proceeds, D being revolved 
slightly at intervals to force the entire casing 
downwards, using the hollow handle seen near 
the top for turning D. Alternatively, a grip- 
handle (E) (shown detached) is used, where the 
work permits, such as when wood boring, tapping 
screw-holes, etc. The tools are held in the taper 
hole of the spindle F, and can be forced out b 
screwing down the handle and sleeve D, which 
action pushes the internal ejector-rod down upon 
the drill. For square-shank drills another socket 
(G) is provided, and another (H) for tapping. 

The driving mechanism comprises four single- 
acting cylinders (J), arranged in pairs at right 
angles to cach other, having the pistons con- 
nected with rods to a crank shaft, the pins of 
which stand at 180° to each other, forming a 
balanced set. Each pair of pistons is controlled 
by a balanced “Corliss” valve K (scen in plan) 
actuated by eccentric rods (L). ° The valves K are 
made with a duplex set of ports, so that, b 
raising or lowering them, the action of the dri 
can be reversed. The motion is effected by 
rotation of the knurled sleeve M on the handle C, 
turning asmall pinion on the crankshaft O, this 
raising or lowering a connecting rod P, fitted with 
cross-arms, bolted to the ends of the valves K. 
The handle C has also a throttle mochanism, to 


taro the air supply on or off, the sleeve Q being 
rotated to allow the series of holes seen to 
communicate with each other when starting, so 
that the air from the flexible hose attached 
to the end of C, right throught the handle, and by 
passages into the valves and cylinders. The 
drive from the double-throw crank-shaft to the 
spindle is seen to be through spur-gears R and S. 
Oiling is effected by removing the handle B, and 
also through the pipe seen leading tothe spindle, 
whence the lubricant then spreads to all parts of 
the mechanism. These tools can be used by 
divers under water when n : 

Pneumatic Riveting. The application 
of compressed air to riveting is shown by tho 
sectional drawing of a “ Boyer” long-stroke 
hammer [212], which is held in the operator’s 
hand, and supplied by a flexible pipe, led through 
the coupling at the base of handle A. On press- 
ing the thumb-trigger B, the valve C allows the 
air to pass through the hollow chamber in the 
hand into the automatic valve D, whence, if the 
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into chamber M, allow the air to get along the 
holes LL, in front of the piston, to drive the 
latter back. The remaining air at the back of 
the piston rushes through the ring of holes 
(shown black) in the valve R, the latter being 
then in its backward position, so that the holes 
exhaust into N. The return stroke continuer 
until the piston blocks the (black) holesin R, and 
the little remaining air is forced back (forming a 
cushion device, meanwhile) into other orifices at 
the rear portion of R, communicating with a 
shoulder on the latter, and causing the air to 
move R forward ready for another stroke. 
Other types of these tools are constructed for 
chipping and — the aotion being similar. 
proportions varying, owever, to suit the work. 

The “ Holderson.” An appliance used in 
conjunction with the riveting hammer is tho 
“‘holder-on " [218], used on the head of the rivet 
which is being closed instead of tho usual “dolly.” 
The tool is brought up to the work, a bar being 
screwed into the back end for support, and the 





215. VENTILATING FAN AS USED IN THE LONDON UNDERGROUND ELECTRIC: RAILWAYS 
throttle formed by the revolvable hand-grip A 


snap E at the extreme end is not pressed on the 
work, escape occurs through the passage F and 
hole G. This constitutes a safety device to 
prevent danger to the workman through the 
snap Going ddiven violently against the rivet 
rom a distance. 

But. on commencing to rivet, the pressure on E 
forces it backwarda, so closing the orifice G. 
The air in D then presses on the annular shoulder 
at H, forcing down the valve D, and allowing air 
to get past the coned seating at the top into 
passage J, when it geta to the rear of the piston 
and drives the latter forward against the snap 
end. The air at atmospheric pressure in front 
of K has to be got rid — — —— by 

roviding orifices LL, ing through passages 
llega back into the annular chamber 
recess M, communicating with the atmosphere 
by channel N. The return of the piston K is 
accomplished thus: As its rear end passes the 
port O the air escapes into P, and thence reaches 
the “ constant pressure ” ports Q, which, leading 


opened, thus forcing the large cylinder B out- 
wards, and pressing the snap C on the rivet 
head. The valve D is then opened, causing the 

iston E to reciprocate, and beat the rivet well 
into its hole, at the same time the riveting 
hammerman, on the other side of the plate, 
begins to turn over the tail. The holder- 
on valve is then shut off, stopping the piston 
E, but still keeping the snap up; the 
elasticity of the air behind the cylinder B forms 
a cushion or spring, which allows the tool to 

ield slightly at each riveting blow. When closing 
18 finished, the throttle A is opened to exhaust, 
and the holder-on removed. The air-passages 
are seen in full and in dotied lines in sectional 
and end views. These tools are from the practice 
of the Consolidated Pneumatic Tool Co., Ltd., 
of London. 

Air Hoist. Hoisting is done either by 
the application of cylinders imparting a rotary 
motion (the mechanism being very similar to 
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that in 211) to a drum, upon which the lifting 
chain or rope is wound, or by direct action, 
as in the hoi-t [214] (Alley and Maclellan, Ltd.). 
Here a long cylinder (A) carries a piston (B) and 
rod (C) to the bottom end of which the hook 
is attached. Air is admitted from a hose 
through the pipe at E, passing into the vertical 
pipe F through a check-valve, which instantly 
closes should the supply fail, retaining the air 
already in, and so keeping the load from 


dropping. 

Adraisaion to the cylinder at the bottom 
is controlled by the turottle G, opened and 
closed by the levers H H, moved by- hanging 
chains in either direction. As the piston B 
rises, the air above it estapes through the 
orifice J, but when near the top of the stroke 
this is closed by the piston, the little air left 
forming a cushion, which prevents the piston 
banging against the cylinder head. An auto- 
matic balancing device is fitted to the bottom 
cover, so that a load may be kept suspended 
at a uniform height for a while, even though its 
‘weight varies, which is the case in building up 
a@ mechanism, or emptying a ladle of molten 
metal. A ring (K) is clamped to the rodC at 
any desired position, so that, should the load 
lighten. and the piston conssquently rise a 
little, K opens an wae) valve at L, allowing 
some air to pass out ; if, on the other hand, the 
weight hangs for a long time and air gradually 
leaks out, a valve at M opens and admits 
sufficient to compensate for the loss. The eye- 
bolt at the top of the cylinder is suspended from 
any suitable anchorage, either a beam, or a 
trolley running upon girders, or a crane-jib. 
Hoists of this type are made in other patterns, 
usually of longer stroke than the example 
shown, and also placed horizontally, operating 
lifting ropes, passing over pulleys to the 
. ground, 

Fans and Blowers. In our study of 
hydraulics mention was made of the centrifugal 
pump. There is a machine which differs in no 
essentials from this pump, which is utilised for 
the discharge of air, and is termed, according 
to its method of operation, a fan, or a blower. 

Free air is drawn in at the sides of the fan by 
the creation of an induced draught, produced 
by the revolution of the fan, from any source 
of power. It is then discharged at the outlet, 
just as the water is discharged from the centri- 
fugal pump, at a rate and pressure depending 
on the size of the fan and its number of revolu- 
tions. It is obvious, therefore, that this 
machine can be used to exhaust air by drawing 
it through the vanes, or to foroe it under 
pressure into pipes connected with the outlet; 
and the two may be used in combination—that 
is, induced and pressure operations combined. 

Fans are used for a large number of purposes, 
the chief of which are the ventilation of mines, 
public buildings, and factories. In connection 
with the last two a growing practice is to 
connect the fans with apparatus for heating 
the air in winter, and by a system of pipes to 
discharge it at intervals throughout the bail 


This is more satisfactory than utilising the 
natural draught from open windows. Both 
methods are employed, the induced draught 
and the pressure system, termed respectively 
the iteus and the item, concerning the merits 
of which much controversy has arisen. Another 
purpose for which the fan is used is in 
supplying blast to the cupola furnaces of iron- 
founders and to smiths’ forges. The only | 
rival to the fan is the pressure-blower of the 
Root’s and similar types, illustrated in the lasi 
article. The fan is a rival to the tall chimney 
for creating draught in the furnaces of steam 
boilers ; its expense is much less, and it is 
generally capable of better regulation. 

There are three methods of employing fans 
in connection with steam boilers. Induced 
draught fans may be used in the main flues of 
one or more boilers, where of course the fan deals 
with the gases ata very high temperature. On 
the other hand, fans are installed to deliver the 
air at normal temperature directly into a closed 
ashpit, or closed stokehole, with or without 
passing through an auxiliary heater, heated by 
the waste gases from the furnaces. In marine 
work the practical impossibility of having high 
chimneys makes it absolutely necessary to 
employ forced draught, which is most satis- 
factorily and economically obtained by means 
of centrifugal fans. 

Science of Fans. The mathematics of 
the fan are rather troublesome, and actual 
experiment, as in centrifugal pumps, is the 
only safe basis on which to guarantee results. 
The subject is too wide for discussion here. 
The principal factors are the size of the fan and 
the speed at which it is driven. The volume 
of air delivered practically varies directly with 
the speed ; the air pressure generated varies as 
the square of the number of revolutions, and the 
horse-power required to drive varies as the cube 
of the velocity. Doubling the speed of a fan. 
therefore, doubles the volume of air delivered, 
and increases the pressure produced by four times 
that originally existing, while the power required 
is eight times greater. But, in selecting a fan, 
more than this is required because of the great 
losses due to friction, leakages, and the effects 
of bends, long pipes, and, when the air is heated. 
losses due to resistance of the heater-pipes. A 
safe rule is to select a large rather than a small 
fan, one with ample capacity running at 
moderate speed rather than a smaller one 
running at high speed. Like many other 
matters connected with engineering, it is one in 
which expert advice should be sought. 

Fig. 215 is a good example of a ventilating 
fan, of which thirty-nine were supplied to the 
Underground Electric Railways Co., Ltd., of 
London, by Messrs. Heenan and Froude, Ltd., of 
Worcester. The vanes, or blades, mounted on 
the 5 ft. 6 in. revolver, are of 3th in. steel 
plate, riveted to the ,',th in. and }th in. circular 
van a body of — is — made of 

th in. plate, combining lightness with a strength 
sufficient for the p ; The drive is by 
electric motor, as seen to the left. 


Continued 
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Organisation of Travel Parties. Duties of the Leader. Special Tourist 
Reductions in Fares. Cost of a Typical Tour. Necessary Baggage 





By Rev. A. L. FILLINGHAM 


[t is becoming common for a few friends to co- 

operate in a holiday arrangement, especiall 
for Continental excursions. The vast possi- 
bilities that lie behind this kind of enterprise 
are scarcely realised. In all such cases it is 
essential that one, or two at the most,’ should 
arrange for the whole excursion. 

The Leader of the Party. The supreme 
difficulty is in securing the right leader. A 
lady or gentleman of very even temper must be 
found, who can at the same time be very firm. 
Combined with a fund of patience there must 
be some amount of liveliness and good spirits 
if the party is to go its way with the constant 
pleasure they naturally desire. There must also 
be a very clear head for business and some 
acquaintance with the foreign languages that 
may be encountered. When the right leader has 
been found, the very first thing to determine, 
either mutually or by the leader’s choice, 
is the country that is to be visited, and then 
more particularly the route by which it will be 
reached and the district that will be traversed. 
It will also be necessary to determine whether 
completely independent arrangements shall be 
made or whether some of the facilities offered 
by touring agencies shall be utilised. For in- 
stance, it may often serve the purpose of & party 
to take one of the very cheap week’s arrange- 
ments offered by nearly all touring agencies, 
and then continue in the country paddling their 
own canoe. If they agree to take the whole of the 
tour under the control of an agency, they will find 
that a reduction of about 10 per cent. will be 

anted for a party that includes a reasonably 
lange number. 

e scope of this article, however, is specially 

to explain how a party of this kind can be 

ed as a private company which intends 

to make all“its own arrangements under a con- 

ductor of its own selection. In making details 

clear it will be well to treat first of those things 

which must be done before leaving home, then 

of those things which will neod attention on 

the holiday itself, and, finally, to give a few 
samples of cost, ete. 

Before Starting. Letters should be 
sent to the railway or steamboat companies 
that are most likely to offer travelling facilities 
to the country that. has been selected. Tho 
lowest rate for the smallest party, that would 
be counted as a party, must be ascertained. 
It will generally be found that substantial 
reductions of about 30 per cent. can be secured 
for a party of at least 30 travelling together on 
the outward journey, but having the right in 
most cases to return home independently. it is 
no use wasting correspondence as to independent 
travel on the ontward journey or a smaller 
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minimum than the one which will be stated by 
the company granting any concessions. Those 
conditions are essential and fixed. 

It will be desirable to get the best guide- book 
to the country selected, and the most modern 
edition, and to trace out a reasonable itinerary. 
If a large number in the party are going to the 
country for the first time they will naturally— 
though foolishly—desire to sce as many places 
as possible If that desire can be restrained, 
or if a large number in the party have been 
to the country previously, it will be desirable 
to limit the number of stopping-places to one 
per weck. In any caso, if a place is worth 
visiting at all it is worth at least three or four 
days. If shorter stays than this are made, the 
labour of packing and unpacking becomes 
tedious to the party and the process of settling 
and unscttling his company becomes vory 
trying to the conductor. In a four-night stay 
throe days are secured in which tho more vigorous 
may explore the vicinity more or less widely. 


Preliminary Correspondence. Having 
fixed upon the places to bo visited anc 
the time to be spent at cach one, it will be 
desirable to communicate with the foreigr 
railway companies or their agents in England— 
e.g., Swiss Federal Railway Office, Shaftesbury 
Avenue, London, W.C.—and find what is the 
cheapest ‘‘ rundreise ” ticket inside the country 
which would cover the tour projected. In 
Belgium, Switzerland, and a few of the more 
frequented countries very special tickets are 
often issued which will cover all tho railways 
on the national — In Switzerland a 
ticket for 15 days bearing the photograph of 
the person to whom it is issued, to prevent 
double use, can be procured for about 30s., and 
is valid on all the ordinary railways and steam- 
boats of the country. When there is a desire 
to see many things instead of much, these 
tickets are great economy. When ono is staying 
near a railway linc or steamboat course it may 
save money and provide much enjoyment to 
have such a ticket in daily use, even though it 
is not taken outside the district. 


Hotel Arrangements. The return “‘party” 
fare to the country and the probable railway 
expenses in the country having been thus 
ascertained, it is necessary to select from 
the guide-book two or three likely hotels in 
each centre where the party proposes to settle. 
A penny postcard to the respective proprietors 
will soon bring in quotations for rooms, light, 
and attendance, breakfast, and evening dinner, 
if the probable date of the visit, length of stay, 
and number of persons in the party Is stated on 
the inquiry. 
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We append a form of postcard inquiry which 
is found to answer the purpose well : 
Dzaz Sm, 


: We hope to bring a party of........personn 

ee ee eer a ere Oss.) a6 sak for....days. Will 
you please send by RETURN Post your price per person 
per ‘dae for hotel — — We should re- 

ire about two rooms for every three persons, 
light and attendance; café complet (lunch ?) and 
table d’héte; also free carriage for hand baggage 
to and from statior ; all included. Please say what 
you would charge per person each way for those who 
use the ’bus to and from station. Also please state 
what you would deduct from pension terms when 
Notice is given before 9 a.m. that déjeuner will 
nor be required ? 

If ibe could kindly send a map showing whero 
your 
these will help me to decide. 

If you can name any other English party that has 
atayed with ⸗ name and address of con- 
ductor—it would oblige. We will reply to your offer 
a week (or month) before arrival if it is accepted. 

As lunch is usually a difficult meal to arrange 
beforehand when sight-seeing, it is well to 
make special mention of this, and to ask for 
terms “ with and without luncheon.” 


The Programme. When all these financial 
points have been approximately settled, it will be 
necessary to draw up a programme to submit to all 
the friends likely to join such a company. 

rogramme should give the station and time 
or meeting in London, with the exact date ; the 
route chosen and length of sea passage; the 
condition of united travel on the outward jour- 
ney ; the places to be visited, and, if already 
settled, the names of hotela; the cost of tour, 
preferably including a due allowance for extras, 
or with extras clearly stated ; the class of travel 
at different points should be indicated, the cost 
of excursions if not included inthe main booking ; 
' the number of days that the ticket is valid for 
independent return; the number of days’ 
hotel accommodation included in the cost 
specified ; the possible personal extras such as 
midday meals, refreshments on the journey, 
carriage drives, gratuities, and anything that 
_May come in over and above the general cost 
8 
If the response to this programme from one’s 
own friends is not sufficient to secure the mini- 
mum number required, it will generally be easy 
to secure likely inquirers by advertising in news- 
papers that commend themselves to the pro- 
— hat all prol 
@ imagine now that reliminary arrange- 
ments are made and the squired saint gaia ‘tae 
definitely booked. We may add also the ho 
that they have paid a goodly portion of the 
money at least a few days before starting. 
This saves the conductor any risk of bad debts 
and the member any risk of losing large sums 
on the journey. The conductor can pay all! hotel 
bills on the route by cheque. We come, there- 
fore, to the second part of our subject. 


On the Tour. First of all the conductor 
must be early at the meeting-place to introduce 
himeelf to the members, and then to intro- 
duce them, to some extent, to one another. A 


great help in this will be found if all luggage is 
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otel is placed and a picture of the hotel itself, . 


This . 


labelled with distinctive tags, such as all one 
colour, or the patent ones imprinted with one 
large initial in common, but a difrerent 
number and tear-off oounterfoil. These are 
supplied by Messrs. Perry & Perry, 26, Duke 
Street, St. James Street, London. ~_ - 


Having collected all bagg under one 
porter, and ascertained that all members are 
present, it is now time to register. Here a small 


economy is at once effected. Generally, so 
many pounds per person is allowed free, or a 
minimum charge per person is made. By 
weighing together the baggage of, say, thirty 
persons, it may be found that only the weight 
allowed to ten persons is there, and so twenty 
minimum charges are saved. That is, if little 
baggage has been taken by each member. This 
is an essential condition throughout. Much 
baggage is a burden to those who go for holiday, 
and a great worry to the one who is arranging its 
details. Its conveyance to and from Conti- 
nental hotels should be included in the specified 
requirements for which prices are sought. 
Everybody should be told in advance that more 
than an average of, say, 28 Ib. each must be 
registcred, and attended to by the individual 
member. They should also be reminded that 
baggage registered cannot be touched till it is 
delivered up at the destination. A small hand- 
bag, with things required en route, should, there- 
fore, be kept from registration. 


The Inner Man. On the outward journey 
reserved carriages will be found, if proper notice 
has been given and the time-table submitted has 
been adhered to. Meals en route are generally 
best left to the members. Some can take very 
little while travelling, and others prefer to take a 
little of the food to which they are accustomed, 
and thereby save the change of diet till they 
arrive. It is, therefore, hardly just to inelude 
theseitems in the inclusive charge. But it is 
helpful if the conductor has ascertained price of 
breakfast here and dinner there, so that he oan 
wire forward the number of seats to be reserved 
at a certain buffet. In chatting about such 
details he will get to know the party better, and 
also secure introductions between different 
“sets,” which might otherwise develop into 
undesirable cliques. : : 

Of course each hotel will be advised as to the 
exact hour of arrival, the first meal desired, the 
total number of beds required, and the number 
oe 

early are single. average 
requires two rooms for three ee On 
arriving at the hotel the — should 
hand to the conductor a copy of the party-list 
sent him in advance, with the room number 
opposite each name, or set of names where 
friends’ names are bracketed. <A good wash, 
a change of dress, and a hearty meal,-and, above 
all, a good night’s rest, will put ——— at 
once into a state of forgetfulness about the 
tedium of the journey. 

The Duties of the Leader.‘ It has 
now become a question whether the conductor 
will be at liberty during the day to enjoy 


himself like other people, or whether he will 
re Jat oe constant ar er — an almost uni- 
ormly large party. He should have a definite 
amderstanding about this at the beginning, 
whether the excursions are covered by a season 
ticket, or whethereach member has a “rundreise”’ 
ticket covering only the absolutely necessary 
travel of the tour. Of course the season ticket 
favours people conducting themselves, and in any 
case that method is greatly to be encouraged. 
‘The members get more interest and instruction 
out of the holiday that way, and the conductor 
more relief. When it has been arranged to stay 
for a whole week at each of two centres the 
tendency becomes very strong for small groups 
to make their own arrangements day by day. 

This is the ideal thing for everybody concerned. 
It is a great help, however, if the conductor can 
sketch out one or two possible excursions for 
each succeeding day, and indicate times of 
departure and return; also fares, where they 
will be involved. 

Underneath each excursion so _ sketched 
friends can sign who would like to join in that 
particular excursion. Another column can be 
left for those to sign who will be away from 
the hotel all day. Then, where the midday 
meal has been included in the hotel accommo- 
dation, proper notice can be given for those 
who would like lunch packed. 

The Wet Day Programme. The con- 
ductor will find the duty naturally devolve 
upon him of providing something for the 
evenings and on wet days. He need not 
arrange concerts or start games ; but if he does 
not, he must inspire someone else todoso. Then 
on Sundays he must be able to announce where 
English services are held, and of what kind. He 
must, moreover, in lonely places, arrange for 
voluntary services if the party desire it and 
there are members willing to conduct the same. 
To many who join such companies Sunday may 
become the most pleasant or the most dis- 
appointing memory of the whole tour. 

All dealings with the hotel proprietor should 
be concentrated in the conductor, and all tipping 
of the servants should be done by him. As a 
rule, twopence per day per person in the party, 
wistly distfibuted according to the proprietor’s 
‘suggestion, will give satisfaction. Some part 
of this is well distributed at first and also during 
the tour. If the conductor seizes occasions that 
arise, such as late return from excursion, or extra 
help in’ interpretation, and bestows occasional 
gratuities instead of saving all to the end of 
sojourn, he can do much to make his party 
welcome at the hotel. 

Grumbling. Itshould also be an honourable 
understanding, constantly insisted upon, that all 
complaints must be made to the conductor, and 
tohim alone. It may be that none will occur ; 
but if some small cause of disappointment does 
arise it is not fair that it should be discussed 
in the party until the conductor has had fair 
chance to put it right. 

Attention to details such as these, and to 
others which will readily suggest themselves in 
the course of the holiday, do much to secure the 
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pleasure of all concerned. Whilst the conductor 
thus inevitably has more trouble than any other, 
he has also a great satisfaction in seeing so many 
thoroughly enjoy what might be an impossible 
pleasure if he had not undertaken for them. 

Sample of Cost. We shall now make a 

calculation of the cost of a Swiss tour on the 
lines indicated above. Very exact figures are 
not given, as they may vary in different years 
and will vary in any one year according to the 
route which may be selected ; but the followin 
may be safcly trusted as an average guide, an 
aro quite the outside figures for a moderately 
conducted tour extending over.18 days: 

Ret. 2nd party fare, London to 
Basle, available for independent 
return within 25 days, say 

[Ordinary individual return fare, 

as above, £5 5s.] 

Hotel accommodation, including 
room, light, attendance, break- 
fast and evening dinner, 
porterage of baggage to and 
from station; 14 days, at 7s. 
per day ee ee ae 

Margin to cover postal and other 
incidental expenses—e.g., gratu- 
ities, preliminary advertising, 
and unexpected losses or mis- 
calculations ta Sa cee eee: “HE Be 

Swiss season ticket, 3rd class, 
available 15 days, but not 1 
nights, and making a wonderful 
variety of excursions possible at 
no extra expense 


£3 10 0 


418 0 


110 0 
£11 0 0 

Extras. There aro possible extras that 
should also be pointed out beforchand, 

CARRIAGE Drives. ‘These should be optional, 
even where the drive is a long one and the cost 
known beforehand, and the journey absolutel 
necessary to complete the tour. Even in suc 
cases there may be vigorous members of the 
party who prefer to walk, and may wish to save 
money by doing so. It would not be just, 
therefore, to include any such drives in the 
specified charge. 

CHANNEL STEAMER. The shipping com- 
pany will — reduce greatly the price for 
transfer to first class if the whole party, or a 
real majority, take such transfer. This also 
may be treated very wisely as an extra, but 
strongly recommended, especially where a long - 
sea passage is involved. 

Mountain Raitways. These are never 
included in the Swiss season ticket, except Brunig 
and St. Gotthard. It would therefore be better 
to treat them as an extra, on which considerable 
reductions can be secured by all Swiss season 
ticket holders, and also by small parties of 
twelve or sixteen who do not hold such tickets. 
It is not wise to include these in the-main cost, 
because, again, some members of the party will 
greatly enjoy a good climb. 

Excursions. If the season ticket is not 
adopted generally, but a “‘rundreise”’ ticket is 
secured for each member of the party to cover 
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merely the tour arranged inside the — a 
great deal may be saved in excursions by taking 
as much as possible en route from one centre to 
another. 
were the two centres, a long but glorious day 
could be secured by taking Tell’s Chapel and 
the Axenstrasse, with breakfast at Altdorf; 
then break again at Goeschenen, and drive to 
Andermatt for lunch, and finally reach Lugano 
at night. Or, a second instance, with Lucerne 
and Interlaken as two centres: on the day of 
change a magnificent excursion to the sights of 
Meyringen and the Geissbech (Fall) may be 
arranged. Such an arrangement can always 
be made on the day of change, and save both 
time and money. 


Profits. These will vary according to the 
idea which leads to the formation of the party. 
If a minister in a church, or a chief teacher in a 
large school, or some manager in a business 
promotes the party with a view to bringing such 
pleasure within the reach of those whom the 
desire to help, he will generally be content wit 
the free tickét which can often be secured from 
the railway company for him, and with the 
free hotel accommodation which the proprietor 
will often concede to him as conductor. If he 
drafts his programme with such an idea as this, 
he should arrange for part of the margin, allowed 
in the above sample of cost, to be a weckly levy. 
This would then protect him completely against 
any unexpected losses. If it is worked for a 
larger gain than this, the margin set down would 
probably provide for a second member of the 
party to get a free holiday, if all calculations 

ad been carefully made.: If it is worked as a 
purely business affair, then a percentage must 
added as profits to the actual estimated 
Worked on that basis, however, the 
will find it more than difficult to 
tourist agencies. 


cost. 
private part 
compete wit 


Recommendations to Members. The 
conductor will be wise if he issue to every 
member of the party a list of instructions and 
recommendations. It is better to assume that 
the member is ignorant of the most ‘elementary 
necessities for the excursion. We subjoin a 
form of letter which embraces the points to 
which notice should be directed. 
Dear Siz on Madam, 

You may be glad of a few hints to prepare for our 
exoursion. A list of hotelx for addressing letters 
will be sent just before we start, with railway tickets, 
luggage labels and any final instructions. 

Luggage :. This should be as light as possible. In 
Switserland. only. hand-baggage is free. The 
trouble, delay, and expense caused by ‘registra- 
tion make it therefore undesirable to -have more. 
Porterage will be arranged to and-from hotels. 
Through registration will be effected together. 
from London to our destination, if possible. 


For instance, if Lucerne and Lugano: 


Outfit: Washing can be done easily and cheaply 
en route. Evening-dress is not — 
The following articles should be remembered : 


Toilet requisites and soap ; slippers or light shoes ; 
walking te, light and dexible, but strong 


and worn to comfort beforehand ; light mackin- 
tosh or cycle poncho ; broad-brimmed hat and 
cap ; only a -baskets, hold-alls, or gladstone 
bags should used, no heavy portmanteaux 
or trunks. 

Refreshments: It is a great convenience as- well as 
economy to have an ample store of sandwiches, 
ete., packed for the journey. An outfit for making 
tea, and a supply of tea will always be foun 


moat useful. 
Money : The balance due should be brought in Bank 
» changed 


of England notes. All money can 
by conductor. Tips will be given for party 
together and levied with porterage. 

Sundry Items : Cameras, flower-presses and tins will 
be very useful. Music, etc., for evenings and 
wet days will be welcome. It is expected that 
all will do their best to help on friendly feeling. 
Complainta (if any) should be made at once 
and only to the conductor. Any suggestion 
will have every consideration. 

Anticipating a very happy time together, 

I am, yours heartily, 

(Signed). 
Books to Study. The volume to be mastered 
first and studied most will cost nothing. It is 
the Continental time-tables of the company by 
which the party travels. All the paragraphs 
ahout baggage registration and examination, 
routes and conveyances should be carefully gone 
through. Any that can apply to the party 
should be marked. The time-tables which touch 
the route selected should also be all taken out 
and pinned with pages on which those paragraphs 

are found. It will be very helpful to send to a 

bookseller in the country for the local railway 

guide so that journeys in the country ma 
mapped out before starting, and so save labour of 

choosing trains during the holiday. ° 

Beside these there is probably no book so useful 
as a Baedeker. The tours sketched at the 
beginning are always suggestive of a wise ex- 
penditure of time where the desire to cover much 
ground prevails. Cheaper guides in such serics 
as those published by Bradshaw, Cook, Lunn, 
and especially Paterson’s, issued by Oliphant, 
my be well recommended to the party. It will 
make the holiday more interesting to the party 
and much less ‘laborious to the gonductar if 
some have read up well. An ordnance map 
should be ordered from a native bookseller. 

The money order sent for this may be made to 

cover cost of railway guide. — 

Then a few books relating to the rendezvous 

may be usefully recommended in the circular of 

instructions. Of course this will be for reading 
before or after the holiday. F.g9., Paris—Zola' 

‘““Paris” or Dumas’ “Bastille”; Switzerland— 

Schiller's “William Tell“ (Scott), or Ball's 

Cause of an Ice Age,” or Newnes’ book on the 

Social Life of Switzerland. 


Contin wed 
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GEOLOGICAL WORK OF THE SEA 


Wave Action and its Results. Organic Life in Geology. Strata. Sedimentary 
The Origin of Fossils. 


Rocks and Their Formation. 





By W. E. GARRETT FISHER 


geological function of the sea is twofold. 
In the first place it acts as a very power- 
ful erosive agency in attacking the coast-lines 
of the various continents and islands which 
‘it washes. In the second place, all great accumu- 
lations of water, both inland lakes and the ocean, 
act as receiving stations for the vast accumula- 
tions of detritus, which we have scen to be 
scraped off the surface of the land by rain and 
wind, rivers and glaciers, and cause this detritus 
to be laid down in successive layers, or strata, 
which have given birth to almost the whole of 
the sedimentary rocks. We shall first consider 
the erosive action of the sea. We all know that the 
sea is constantly in movement. The gravitational 
influence of the sun and moon cause its waters 
to oscillate in tides [see GEoGRAPHY and 
ASTRONOMY], which vary in rise and fall from a 
few inches in — seas, like the Medi- 
terranean, to 60 or 70 fect. in confined spaces, 
like the Bay of Fundy. This rise and fall of the 
tide plays an important part in the erosive action 
of the sea 
Tidal Action. Where, as on the British 
coast, there is a normal difference of 10 or 20 ft. 
between high and low water, the actual rise and 
fall of the water has a disintegrating effect upon 
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Ancient Sea-beds 


the coast-line. The space between high and low 
water-marks is generally occupied by a beach 
consisting of shingle, sand, or mud, which are 
all alike the disintegration products of the rocks 
which line the coast. Tidal movement alone 
tends to widen this beach and make it slope more 
gradually out to sea. Where the coast is bounded 
by precipices of hard rock-like granite the beach 
may be altogether absent, and the water simply 
rises and falls against the cliff, as it does against 
the quay or breakwater of a harbour. 

Erosion by the Waves. The chief dis- 
integrating agency of the sea, however, consists 
in its waves, which are caused by the friction of 
the wind upon the water. These waves exert 
tremendous force when they strike upon the 
cliffs and beaches. In somo cases on the coast 
of Scotland they have been known to cxert a 
pressure of three or four tons on the square foot. 
The enormous force of these breakers tears off 
fragments from the solid rock, often many tons 
in weight, and washes them about like pebbles. 
These fragments are often launched against the 
coast-line by the returning wave, and serve as 
battering rams to increase the destruction. As 
a rule the sea cliffs are not a solid wall, but are 
penetrated in all directions by joints or fissures, 
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which help the disintegrating action of the sea, 
just as in other cases they simplify the labours 
of the quarryman. e ure of the 
onrushing waves and the air which drive into 
all these cracks and crevices gradually enlarges 
the fissures and joints of the rock, until huge 
pieces come tumbling down into the sea, where 
they are washed about and ground together until 
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they are ultimately broken up into mere gravel 
and sand. The vast accumulations of sand that 
form the ordinary sea-beach are all formed of 
quartz, one of the hardest of rocks, which has 
thus been broken down into mere dust. 

The actual rate at which the sea carves awa 
the coast-line depends, of course, upon the hard- 
ness and structure of the rocks on which it 
breaks. Granite precipices like those of Peter- 
head scarcely change perceptibly in the course 
of a century, though the bold and picturesque 
features which they present are wholly due to 
the progress of marine erosion. The striking 
clifis of the Cornish sea-board [68] illustrate 
every stage in the process. Where the coast is 
composed of comparatively soft rocks, as on the 
sea-board of East Anglia between the Wash and 
the mouth of the Thames, the sea eats rapidly into 
the land ; in some places four or five y per 
annum are said to be washed away, and the 
erosion of our east coast at places like Southwold 
has become a very serious problem to the engineer 
as well as to the geologist. 

Marine Transport. The sea also performs 
the work of transport, carrying much of the 
sediment derived from this erosive , 
process long distances. We shall deal 
with this part of its action later, 
when we come to consider the con- 
struction of sedimentary rocks. It 
is enough to note here that, in 
addition to the ordinary transport of 
sediment by oceanic currents, a con- 
siderable quantity of rough and rocky 
fragments is carried out to sea by 


travel southward until “they ulti- 
mately melt and drop their moraine-stuff on 
to the sea-bed. 

.Geological Effecta of Life. The last 
agency which we have to consider as helping 
to break up rocks and their materials 
is that of life. Though it is less considerable 
than the inanimate cies which we have 
already despribed, both planés and animals have 
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played an — part in the superficial 
moulding of the earth. Their work Ay h 
destructive and reproductive—the latter being 
more important from a geological point of view. 
The destructive action of plants is necessaril 
confined to the — layers of the soil, 
since they can only live in places where they can 
obtain air and sunlight. The effect of their roote 
penetrating through the soil and wedging — 
the joints of the rocks is sometimes very marked, 
as we frequently have occasion to see when a tree 
which happens to have taken root among the 
ruins of a building is seen to have detached 
portions of the masonry from its walls, or the 
growth of some tiny plant is found to have lifted 
paving stones out of their proper position. The 
— effect of plants on the soil, how- 
ever, is more largely due to the chemical products 
of their decay, which frequently ‘attack various 
kinds of rock, dissolving or changing their sub- 
stance. 

Animals and their Geological Work. 
The influence of animals on the soil is 
not very important, except in the case of the 
common earthworm, which Darwin proved to be 
a very diligent fertilising agent. These worms 
spend their lives in bringing up the deeper par- 
ticles of soil to the surface, and thus play an 
important part in the operations of agriculture. 
Other animals sometimes modify the geological 
developments of the district by interfering with 
the courses of streams, as the beaver does in 
America by building dams which often divert 
the water into new channels or cause the whole 
upper part of a valley to be turned into a lake. 
Some molluscs riddle a considerable number of 
rocks with holes, which promote the work of 
disintegration by rain or sea-water. Of course, 
it is hardly necessary to add that man, in his 
various operations, sometimes becomes a power- 
ful geological agency. Thua, to take only one 
instance, the erosive effect of the sea on nearly 
all civilised coasts has been very largely modified 
by human works, such as groynes, breakwaters, 
and embankments. The greater part of Holland 
has been reclaimed from the sea by the industry 
of its people. The cutting down of forests has, 
in many places, seriously affected the rainfall, 
and thus indirectly the rate at whigh the land 
is being worn away. ; 
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DEPOSIT 


Rocks Due to Organic Agencies. 
The reproductive action of life upon the earth 
is extremely important, at any rate, from the 
human point of view. The coal measures, or 
strata of carboniferous rocks on whose exploita- 
tion the modern development of industry has 
been built, are entirely the product of primeval 
vegetation which has decayed and been buried 


for long ages, to yield up its carbon at last for 
the yse of man, who warms his house and drives 
his engines by unlocking the energy which these 
old-world plants once derived from the sunlight. 

Soils. The fertility of our richest soils, such as 
the loam of the American prairies and the black 
earth of Russia, is due mainly to the long con- 
tinued growth and decay of the vegetation which 
has given up its organic residue to mix with the 
mineral debris, and so form the best kind of soil 
for agriculture. The well-known Tripoli powder 
[69], which is used for polishing, mainly consists 
of the debris of diatoms of tiny plants which have 
the knack of extracting silica from sea-water 
and weaving it into their fabric, whence it ulti 
mately accumulates in beds on the sea-bottom. 
The production of some important metallic ores, 
such as bog iron ore, is largely due to the agency 
of vegetation. 

Coral and Chalk. Some important rocky 
formations are due to animal life. Great masses 
of limestone are derived from the shells of tiny 
marine organisms which have accumulated on 
ancient sea bottoms. Coral reefs [see page 558], 
which are chiefly composed of carbonate of lime, 
are entirely built up by the animals known as 
corals, aided—as we saw in an earlier section— 
by the slow subsidence or upheaval of the land. 

There are great masses of limestone found in 
the Alps and Pyrenees which were originally 
deposited as coral reofs in the warm prehistoric 
seas which once rolled ovor the sides of theso 
mountains. The great beds of chalk, again, 
which form so large a portion of southern Eng- 
land, and furnish that most characteristic and 
beautiful of spectacles, the white cliffs. which 
look like frosted silver when one gazes at them 
from the other side of the Channel, consist 
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almost entirely of the tiny shells and skeletons 
of minute organisms which once lived in the sea, 
and rained down these tiny shells and skeletons 
on the sea-bed as they died in countless numbers. 


FORMATION OF THE STRATA 


We have seen thus far how many agents 
are at work to wear down the surface of the 
earth, and disintegrate the primitive rocks. 

processes have been at work since the 
earliest and unrecorded beginning of things. No 
sooner had the crust of the earth solidified than 
the agencies of denudation and disintegration 
began to operate upon the bare and cindery 


surface of the igneous rocks. At firat these 

cies were leas powerful than they becamo 
after the water had liquefied and the action of 
rivers and seas was added to that of atmospheric 
influence. But they have ever been at work, 


abrading the original rocks and wearing them 
into sand and debris. We have now to see how 
this loose material was again formed into now 
rocks, of which the greater part of the earth’s 
surface is now composed. 
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8 8. Planes of stratification. CC. Planes of cleavage. 
JJ. Joints 


As we have seen, the chief influence in the 
work of denudation and disintogration was run- 
ning water. But water cannot run down hill for 
ever; sooner or later it must sink to a level 
beyond which it can go no lower, and therefore 
ceases to move. The bodies of water which 
represent this lower limit of stagnation are 
known as lakes or seas. 

Lakes, Lakes are bodies of water occupying 
deprossions on the surface of the land. They 
may be either fresh or salt. It will usually be 
found that a fresh-water lake has an outlet 
for a great part of its waters in the shape of 
a river. When there is no such outlet and the 
water brought in by rivers is able to escape only 
by means of evaporation, the lake inevitably 
becomes salt, because tho rivers are alway~ 
bringing in a certain amount of dissolved 
material which is unable to escape, and the chief 
constituent of this material is common salt—- 


* the most readily soluble of all mincrals. As 


the volume of water in a lake usually remains 
fairly constant, but the quantity of salt 
is thus being steadily increased, the lake must 
get salter and salter until its water reaches 
what is known as the saturation point, after 
which the water can hold no more salt in solution. 
and for every pound of salt brought into the 


lake a pound is crystallised out on the shorcs 
of the lake. 
Seas. What we call seas or oceans are 


simply vaster lakes which occupy the gigantic 
depressions which were formed on the surface of 
the earth by ancient geological agencics. We 
do not quite know how these depressions were 
formed. Some of them are probably duc to a 
general subsidence of the land. This is certainly 
the case, for instance, with the basin of the 
Mediterranean. There is a possible theory 
that the vast Pacific Ocean occupies the scat 
which was left when the huge bulk of the moon 
split off from the earth, as has been explained in 
an earlier section. But though the seas and 
oceans are incomparably larger than any of the 
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bodies which we call lakes, there. is no essential 
difference between the two. We may. — 
of the great lakes of North America as inland 
seas, or of the seas as vast salt lakes. A distino- 
tion is usually drawn by geologists between 
sediznentary rocks which have been deposited 
in a lake or in the sea, but there is no essential 
’ difference. 

‘How Sedimentary Rocks were 
Formed. It is on the beds of these sheets 
of water that by far the greater part of the 
sedimentary rocks have been deposited. It is 
not difficult now to see how this has happened. 
We have already seen that every river brings 
down a considerable body of sediment—fine 
sand or mud, the débris of the rocks which have 
suffered disintegration under the various erosive 
agencies. The greater part of this sediment 
naturally remains suspended in the water by 
virtue of ita motion. hen the water ceases to 
flow, the sediment gradually sinks to the bottom. 
This process is illustrated by the familiar 
experiment of stirring up a bow] full of pea soup, 
which essentially consists of water containing a 
greater or smaller quantity of organic sediment— 
meat fibre and the like. After a thorough 
stirring the whole of the soup is turbid and 
fairly Nicene a But if it be allowed to 
come to rest and stand for a time a great deal 
of sediment settles down to the bottom and leaves 
on the surface a comparatively clear liquid. 
Exactly the same process is involved in the 
common injunction to shake a bottle of medicine 
before pouring out a dose. 

Deposit. When a river runs into a lake or 
the sea, it gradually loses its motion and comes 
to rest, though, in the case of great rivers 
like the Amazon or Mississippi, the current may 
still continue to move for many miles out to sea. 
As it slows down it steadily deposits its sediment 
on the bed of the lake or sea. The same thing 
happens along the bed of the river itself ; when- 
ever it passes into a quiet pool and suffers a tem- 

rary loss of speed, the sediment is thus 

eposited with fair equality in all directions. As 
time goes on the deposit becomes thicker and 
thicker, until, if there be no disturbing influence, 


= 


sediment is thrown far and, wide and hesped , , 
in iregulax sconuinlations instoad of being apres 
in a homogeneous sheet. It must. r be 


_ noted that when the deposits thus brought down 


a great part of the lake may be silted up by these | 


— through which the river goes on its way 
and keeps merely its own channel open. It is 
thus that bars and sandbanks are formed at 
the mouths of many rivers, and that deltas are 
constructed, stretching far and wide out into the 
sea. 

The Process Discontinuous. As 4 
rule, the process of deposition is not continuous. 


On the one hand, few rivers run with an absolutely . 


current. At one season of the year, 
when their waters have been fed by excessive 
rainfall, they come down bank-full with a rapid 
current thickly charged with sediments of all 
kinds. At other seasons, when rain is scanty, 


the volume of the current may be greatly 


diminished and trickles into the lake or sea 
almoat devoid of sediment. Again, the recipient 
. body of water may at one time be calm and ready 
to receive the sediment evenly on its bed; at 
another time it is convulsed by storms, and the 
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by rivers become of considerable thickness, their 
lower portions are subjected to the pressure of 
the upper ones, which may. in time amount to 
several tons per square inch. In this way 
the lower portions of the sediment are com- 
pressed and hardened into a more or less solid 
rock, just as —— graphite and other 
substances can be made into solid blocks in a 
hydraulic press. 
The Strata. We are now in a position 
to see why it is that the sedimentary rocks are 
almost always found to be arranged in layers, 
beds, or strata [71]. If the process of deposition 
were absolutely uniform we should expect to 
find the sandstones and shales, which are simply 
hardened “al of-sand or mud, showing no - 
signs of bedding or stratification. But it is 
almost always found that the processes of Nature 
are not continuous, but work by fits and 
starts. This is generally the case with the 
deposit of sediment by water. Take the case of 
the ordinary river ; when its current is full and 
swift, it brings down a great mass of sediment, 
which is deposited on the bed of the lake or sea 
into which it flows; then, with the change 
of seasons, comes a period during which little or 
no sediment is deposited. By the time that the 
rains again set in and the abundant, deposit of 
sediment begins once more, the lower portion 
has settled down and formed itself into a 
roughly horizontal layer, with a well-defined 
surface, and a slight commencement of hardening 
on the surface under the pressure of the water. 
The next accumulation of sediment is spread 
over this and passes through the same process ; 
there is usually a well-defined surface of demarca- 
tion between the older and the newer layers. 
This process is constantly repeated throughout 
long geological ages, and thus the rock which 
is finally formed on the bed of the sea or lake is 
found to be divided by planes of stratification 
or bedding (71], which are generally more or less 
horizontal and parallel to one another. Their 
thickness will be greater or less, according to the 
amount of sediment brought down each time 
the river is in flood, and to the relative intervals 
which elapsed between the arrival of fresh 
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he Origin of Fonaila. Of course, the 
process of forming a sedimentary rock is here 
reduced to its simplest elements, and a great 
deal of modifying detail has been omitted. We 
may note, for instance, that a great deal of 
extraneous matter will be mingled with sand or 
mud brought down by the river. The organisms 
which lived in the water are constantly dying, 
and their remains kettle down upon the floor 
of the lake or sea, and are there buried under 
the steady accumulation of sediment. This is 
the origin of the majority of fossils, which are so 
continually found in sedimentary rocks. The 
soft parts of the organisms decay, but they may 
Jeave their mould in the hardening sand or mud, 
which is often filled in and preserved for future 


ages by some mimeral which the water holds in 
———— Then the harder portions, such as 
bones, teeth, or shells, may be preserved almost 
unchanged, and it is the existence of such relics 
of long extinet species that enables us to form 
sound theories as to the gradual evolution of life. 

Fossil Vegetation. Vegetation that has 
been swept into a lake or sea often becomes 
water-logged, and sinks to the bottom, there 
to leave its impress upon the growing rocks. 
A considerable part of the coal measures con- 
sists of vegetable matter, which was thus accu- 
mulated under water and buried by sedimentary 
accumulations. : 

It: will thus be seen that the sedimentary rocks 
have mostly been formed near the shores of lakes 
or seas. Evi- 
dence of this is 
afforded by the 
fact that a 
large number 
of sandstones 
and shales bear 
proof of having 
been alternate- 
ly covered and 
deserted by the 
sea as they 
were being 
formed. The 
sea-beach  be- 
tween. high and 
low water- 
marks is simply 
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rock in process 
of deposition. 
As the tide ebbs and flows it is alternately ox- 
posed to the air and dried by the sun, and then 
buried under the waves. Asarule, any markings 
which are made upon it by the rain, the footsteps 
of animals, or the elementary sculptures of the 
human child, are washed out by the return of 
the sea. But sometimes these marks have been 
preserved. 

Footprints on the Sands of Ancient 
Seas. Where a beach is composed of mud 
rather than sand, its surface may dry so hard 
in the sun that any marks thus left upon it are 
retained [73] until a new layer of sediment is 
deposited upon them, and thus they are pre- 
served to interest geologists of a future age. 
Many shales and other mud rocks when split 
open are found thus marked with the foot- 
prints of prehistoric animals, or pitted with the 
—— and sun-cracks of days that knew not 
man. If we take these markings in conjunction 
. with the fossil remains that are found in the 
same rocks, and which all belong to creatures 
living in shallow water or between the limits of 
high and low tide, it is quite clear that such rocks 
were laid down at the e of an ancient sea- 
beach. It is thus possible to trace the limits of 
long-forgotten seas and oceans, and to make 
maps of the distribution of land and ocean at 
various periods in the history of the earth, from 
which we see that the existing arrangement of 
the surface in this respect is quite recent. 
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British Geological History. Thus, to 
take a few examples from our own island 
record, we know that in the earliest Primary age 
the — part of our islands was under the 
sea, but not far from a continent, whose rivers 
washed down the sand and mud which composed 
the slaty beds of Wales. The rocks on the 
of Snowdon consist of volcanic ashes which 
were deposited on the floor of this shallow sea. 
In a later Devonian age, reef-building corals were 
at work in the warm seas which muat then have 
covered the south-western parts of our islands. 
Their record is found in the limestones of 
Devonshire. The old red sandstone points to a 
period in which a great part of our islands was 
dry land, intersected by numerous arms of the 

sea, or perhaps 
] covered by vast 
fresh-water 
lakes, on whose 
| beds these 

rocks, so rich 
in fossils, were 
deposited. The 
great coalficlds 
which have 
made our coun- 
try so prosper- 
ous indicate 
that. there was 
a time when 
semi - tropical 
vegetation 
covered = great 
of the 
and, which 
must then, of 
course, have been raised again above the sea, 
into which it subsided once more in order to 
allow of the deposit of the sandstone which 
overlies the coal measures in so many places. 

A British Sahara. The New Red Sand- 
stone is thought to have been laid down under 
desert conditions, when our country formed 
part of a vast continent with a warm and 
extremely dry climate—not unlike that which 
now obtains in the Desert of Gobi or the Sahara. 
We can almost watch the gradual irrigation 
of this arid region by natural processes, and the 
appearance here and there of lakes, each of which 
has left its traces in deposits of gypsum and of 
Once again the British area was 
submerged beneath the Jurassic seas, inhabited 
by strange fishy forms, whose beds were covered 
with sediment almost as fast as they continued 
to sink, so that many thousands of fect of sedi- 
ment were coagulated into rock, and the scas 
remained comparatively shallow. The great 
chalk deposits, again, point to yet another age 
of submersion, followed by an Eocene period 
in which our country was occupied once more 
by land animals. Another continental pertod 
followed, and then came the ice age, on the 
very threshold of modern times. All this history, 
with much more that will be found detailed in the 
works on the subject, is deeply engraved on 
the rocks and written in the everlasting hills. 
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DEFINITIONS 

1. Algebra, like Arithmetic, deals with the 
properties of numbers. Algebra, however, has 
much greater scope than Arithmetic; for, in 
Arithmetic, numbers are represented by figures, 
each figure having only one meaning; but in 
Algebra, numbers are represented by letters, and 
each letter may have any value we please, the 
only limitation being that, in any particular 
investigation, a letter keeps the same value 
throughout. Since the letters may have any 
value whatever, the results obtained must be 
equally true of all numbers. Thus, in Algebra, 
we are able to generalise the results obtained in 
Arithmetic. 

2. The chief operations are the same as in 
Arithmetic—viz., addition, subtraction, multipli- 
cation, division, and are expressed by the same 
signs, +, ~, x, +. Thus, a+ b means that 
the number which is represented by 0b is to be 
added to the number which is represented by a. 
Similarly, a — b means that the number repre- 
sented by b is to be subtracted from the number 
represented by a. If we do not know the actual 
numbers which a and b represent, we can go no 
further than writing the results in the form 
a+b and a—6 respectively. When two letters, 
or a number and a letter, are to be multiplied 
together, the multiplication sign is usually 
omitted, or it may be replaced by a dot. Thus, 
axb6b may be written either in the form a.b 
or ab, Tho latter is more usual. Similarly, 
3x 2x yx 2 is contracted into 3zryz. 

As in Arithmetic, division is also denoted by 
writing the dividend above the divisor, with a 


line between them, so that a + 5 and $ each 


mean that a is to bo divided by b. 

8. When two numbers are multiplied together 
the result is called the product; or, if more 
than two are multiplied, the continued product. 
Each number is called a factor of the product. 

If we separate the factors into two groups, 
either group is called the co-factor, or the co- 
efficient, of the other. If one of the factors is 
expressed in figures it is called the numerical 
coefficient of the other factors. 

n the product 3zyz, 3 is the numerical 
coofficient, zy is the coefficient of 32, 2 is the co- 
— nek fe and rif on. = 

e definitions of power, index (or af) 
and root given in Arts. 188 and 189 of Arithmetia 
also apply to Algebra. 

Thus, th 
x@ xa, and this is abbreviated into a, and 


. . is a collection of 
symbols, such as 3r%y + 4xyz + 22 - 6. The 
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e fifth power of a means ax axa 


parts of an expression which are connected by 
the signs + and - are called its terms. Thus, 
the above expression consists of three terms— 
viz., 3z*y, 4xryz+2z, and 6. It should par- 
ticularly be noticed that 4zyz+ 2z is one term, 
80 that 4zyz is to be divided by 22 first, and the 
result added to 3z’y. From this last result, 6 is 
to be subtracted. 

This explains the reason for the statement in 
Art. 87 of Arithmetic. In the example there 
given #+ 4% forms one term of the expression 
%-+- ¢+ %, and therefore its value must be found 
before the remaining term can be added to it. 

5. A stmple expression, or monomial, contains 
only one term ; a compound expression contains 
more than one. A compound expression of two 
terms is also called a binomial expression ; one 
of three terms is a trinomial ; one of more than 
three is a multinomial. 

6. Brackets are used in the same way as in 
Arithmetic [Art. 84]. In addition to the ordinary 
forms of brackets, a straight line called a 
vinculum is used. The line is drawn over the 
expression which is to be treated as a whole; 
thus, 2a - (¢c -~a@+ b) has the same meaning 
as 2a — {c — (a + 5)}. 


SUBSTITUTIONS 


7. We shall now work examples to illustrate 
the foregoing definitions. 
Example 1. If x = 3, what is the value of 
(i.) a, (ii) 4a ? 
x* means the continued product of four quan- 
tities each equal to z. 
Coax axexe 
=3x3x3x3 
= 81 Ans. 


4x means the product of the two factors 4 
and z. 





. 41 2 4x 
=4x3 
=12 Ans... 

Example 2. lf a=1, b= 2, c= 3, find the 

value of 5abc’. é 

Babe’= 5x axbxecxe 


Note that the index, 2, only refers to the letter 
after which it is written. 5abc? does nof mean 
that we are to find the value of S5abc and square 
the result. 


Example 8 If a= 5 and 56 = 2, find the 
value of VSat— 63, 


= 4125-4= J/121=11 Ans. 


e 


Example 4. 
show — 
32 4-2 Je + — 
gay te Vee 3py ee 
The expression on the left 
—-68+1-3  V4+3+9 
2-2+3 Wan 3427 


=4-S7a= §-t=1-1= b= ‘. 
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Example 5. If z= 5 and y = 2, find the 
value of : 


When z = 2, y= 1, and z= 3, 





2x —[1 + 3 (x—-1+ y)]. 

The given expression 

= 10-(1+ 3 (6-1+ 2)] 
= 10-[1+ 3 (5-3)] 

= 10-[(14+ 3.2] 

= 10—[1 + 6] 
=10-7=3 Ans. 

After substituting the values of the letters, we 
proceed exactly as in the example worked out in 
Art. 84 of Arithmetic. 

8. 1f one factor of a product is 0, the product 
itself will be 0. Also, any power of 0 is 0. 
Hence, if we are required to find the value of 
such an expression as @’br + 3ab* + 4a*%x*, when 
a= 3, 6=2, and x=0, we neglect all terms 
containing the factor x. Thus, the required value 
is that of 3ab’, or 3.3.2", which equals 72. 


EXAMPLES 1 
If a= 3, b= 1, c= 2, find the value of 


1. 3a’. 2. 4abc?. 
8. a? + 6° + &- 3abc. 4. a+b-¢ 
a+c—-b 


5. $a°b’c’ — fa''be. 

If <= 6, y= 3, z=}, find the value of — 
6. a/2a? By! + 42%, 2/4 
8. Jzty. Vevay a 
9. Show that 2?—72+ 12 is equal to 0 when 

x = 3, and also when x= 4. Find its value 

when z= 5. 

10. If a=4, b=2,c=1, and d=0, find the 
value of (ad + bc)? — 2 (2a? — 3b") + (c’d — 2b)’. 


POSITIVE AND NEGATIVE 
QUANTITIES 


9. The signs + and - have, in Algebra, a 
wider meaning than in Arithmetic. ey are 
used to denote a quality of the quantities before 
which they are p Many quantities may 
imply either an increase or a decrease. For 
— & sum of money may be received, or it 
may be paid. Hence, we agree that a quantity 
which increases the quantity we are considering 
shall be called a positive quantity, and have the 
sign + prefixed; while a quantity which 
decreases the quantity we are considering shall 
be called a negative quantity, and have the sign 
- prefixed. Thus, in calculating the amount 
of money a man is worth, +- £5 will stand for 
£5 which he , or which is to be paid 
to him ; while — £5 will stand for £5 which be 
himself owes. But, if we are estimating the 
man’s debts, + £5 will stand for £5 which he 


& 


Led 


MA’. HEMATICS 


owes, while — £5 will stand for £5 which is 
owing to him. : 

10. Used in this senso, the sign -+ is often 
omitted, so that, when no sign is written before 
a term, the sign + is understood. 

The neceasity for distinguishing between 
positive and negative quantities has led to the 
word “sign” being applied only to the + and 
-, and not to the x and +. Thus, when we 
speak of the sign of a quantity, we mean the 
+ or the — placed before it. 

11. The magnitude of a quantity, considered 
independently of its sign is called its absolute 
magnitude. 


ADDITION 


12. When two terms contain the same letters, 
and the corresponding letters in each term are 
raised to the same power, they aro called like 
terms. If the corresponding letters are not raised 
to the same power, they are called unlike terms. 

Thus, 42xy'z? and — 2ry's? are like terms, 
since each contains the letters x, y, z, and x is 
raised to the first power in each, y to the third 
power, and z to the second power. But 3a% 
and 2ab? are unlike terms, since, although they 
contain the same letters, the letters are not 
raised to the same power in each. 

13. A positive quantity makes an increase, 
and a negative quantity a decrease. Wence, 
to add a positive quantity to any expression, we 
add its absolute magnitude ; and, to add a 
negative quantity, we subtract its absolute 
magnitude. 

Thus, if we add + 2a to + 3a wo get + 2a 
+ 3a; while, if we add — 2a to ++ 3a, we get. 
+ 3a — 2a. 

Therefore, to add a term to an expression, 
write the term after the expression, with tls sign 
unchanged. 

Again, it is clear that to add an erpresston 
gives the same result as if we add the terms of 
the expression separately. 

For example, if we add the expression a |- 
b—c to x we shall obtain the same result as if 
we first add the term + @ to r, then the term 
+ b, and finally, the term —c. 

Hence, to add two or more algebraical ex- 
pressions together, write down all the terms in 
succession, with their signs unchanged. 

14. After writing down all the terms we 
must collect together all terms which are like 
{Art. 12]. 

For this, we have the following rules: 

1. The sum of like terms is a like term. 

2. If the terms all have the same sign, add 
the coefficients. Prefix the same sign to the 
result. This will be the coefficient of the sum. 

3. When some of the like terms are positive, 
and some negative, (i.) add the coefficients of 
the positive terms ; (ii.) add the coefficiénta of 
the negative terms; (iii.)' take the difference 
of these results, and prefix the sign of the 
greater. This gives the coefficient of the sum. 

Example 1. Add together a’, 5a*, 0a’, 11a’. 

a® + 5a’ + 9a? +- 1a" 
= (1+5+94- 11)’ 
= 26a? Ans. 
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We add together the four coefficienta—viz., 
+1, + -5, + 9, + 11, giving + 26 for the 
coefficient of a® in the required sum. 

Example 2. Find the sum of — 12z*y, —4r*y, 
and - 17z*y. 

— 12x*y — 4x%y — 172%y 
= —(124+ 4+ 17)zx*y 


= —38z7y Ans. 
Add together 12, 4, and 17, and put the same 


sign, viz.,—, before the result ; giving — 33 for 
the coefficient of 2*y. 

Example 8. Add together 5abc, - 9abc, - 2abc, 
3abc, — 4abc. 

Sabe — Babe — 2abe ++ 3abc - 4abe 
= Babe — l5abe 
= —TJahe Ana. 

We find the sum of tho positive terms as in 
Ex. 1, and the sum of the negative terms as in 
Ex. 2, Finally, to obtain the sum of 8abc and 
—l5abc, we take the difference between 8 and 
15, and prefix the sign of the greater number, 
the result being — 7abc. 

15. When the expressions to be added con- 
tain several sets of like terms, we proceed as 
above with each set separately. 

Example 1. Add together 4bc — 3ca + ab, 5ca 
- Gab, - 7Tboc + ca + 2ab. 

The sum 

= 4be — 3ca + ab 4 5ca — Gab — Tbe 4- ca + Qah 

= 4be — 7Tbe — 3ca + Sica + ca+ ab — Gab + 2ah 

— — — — —— 
= — $b + 3ca — sab Ans. 

Norg. The second line of work is merely a 
rearrangement of the first, and is not necessary. 
It is introduced to show clearly how the third 
line is obtained. 

It is more usual to arrange the terms in 
columns, with like terms in the same column. 

The above example then appears thus: 


4bc — 3ca + a 
5ca — Gab 
—7Tbe+ca + 2ab 


— 3bc + 3ca — 3ab Ans. 
Generally, we com bine the terms in the left- 
hand column first, and so on, working from left 
to right ; but this, of course, is quite optional. 
Example 2. Find the sum of ja% — jab? + a’, 
$a" — }a*d + 2ab*, ab* —a*d. 
doꝰb ~ jab? + a° 
— }a*d + gab? + 3a5 
-a*b + ab? 


ja*b + fab? + ga* Ans. 

We have a column for the terms a’b, another 
- for ab", and a third for a*. In writing the 
columns, note that we have to insert the sign 
+ before 4a* and before ab*, these terms having 
no sign in the given expressions, + being there- 
fore unders {Art. 10]. If the fractional 
coefficients cannot be added mentally, we pro- 
ceed as in Arts. 80 and 81 of Arithmetic. 


SUBTRACTION 


16. Subtraction is the reverse of addition. 
Therefore, if to some expression we first add a 
quantity: and then subtract the same quantity, 

expression remains unaltered. 

Hence, z+ y—y is the same as 2. 


Now, if from the expression r+ y—y we take 
away the + y, we have x — y left. That js, if 
we take away + y from z we have z—y left. 

Similarly. if from z +y — y we take away 
the-y, we have x+y left. That is, if we take 
— —y from x we have x -+- y left. 

e have, therefore, these two results, 
x-(+ y= U-y 
w-(-y)=r+y 
from which we obtain the rule: To subtract a 
term from a given expression, write tt after the 
given expression, but with ws sign changed. 

Again, to subtract an expression as a whole 
will plainly give the same result as subtracting 
the terms of the expression separately. 

Hence: To subtract one expression from 
another, write all the terms of the one expression 
after the other expression, but with their signs 
changed. 

17. After writing down the terms, we collect 
like terms exactly as in addition. 

Example 1. From 52 - 2y +z take — 2 +3y —z. 

Writing the second expression, with all the 
signs changed, after the first expression, we get 

Sx -Qy+ 24+ 4-3y+2 
= 6r —5y + 22 Ans. 

The work is often arranged as for addition, the 
expression to be subtracted being written under- 
neath the other, with like terms under like 





terms. The signs of the lower line are changed 
mentally. 
The above example then appears thus, 
From 5x - Qy+2 
take —x%+ 3y—2 
6x2 — 5y + 2z Ans. 
Say, +x and Sr= tiv 
—3y and —2y= — 5y 
= and z = 2z. 
Example 2. Subtract 2° — 22°y + ¥° from 
— x4 Qry* + 2y'. . 
From - x + Qry?+ 2 
take a — Dy2y + 
Say, 
+ 2x*y and 0 = 2r°y 
and so on. 


EXAMPLES 2 
_Find the sum of ⸗ 
1. 3a) + 2ca - Gbce; —4ab + ca+ 3hc ; 2ab—2ca 
+ 4be. 
2. 2? —-Qe° +1; 324 42°-27"; -5- 20; —32? . 
~x'+ 6. 
8. §x—hyt 823 32+ poy hes — tet Loy 


z. 
4. az? —a) + 32°; 2e2x + 2° -—4azx®; 3a3-—5z'; 
Qaz* - 3a*x + a? + 2°; —ax* -—a*x — 3a'. 

Subtract 

5. ab + cd —bd from — ab — 2cd + 36d. 

6. 52%y — 3ry? + 2° from Qry? — 327%y— y>. | 

7. Ja - e from jJa—4b+ dc. - 

8. 6at — 2a + 3 —a? from a — 1+ 3a3 — a. 

9. From the sum of 7z-—4-+ 32? and 2r° — 4z 
+1 take 2 -—27+ 2-1. 

10. Add the sum of 3y—y* + 2 and 1 —4y?-y 
to the remainder left when 3y — 6y° is subtracted 
from 1 -2y. 


— 
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and Pumping. 


MACHINES AND APPLIANCES 


Machinery for Cuttings, Trenches, Tunnelling, Rock-cutting, Dredging, 
Locomotives, Tip Waggons, and Dobbin Carts 








By Professor HENRY ADAMS 


Responsibility of Contractors. The 
machinery and appliances used by a con- 
tractor in carrying out works of construction 
coming under the head of Civil Engineering, 
vary with the class of work and the magnitude 
of the contract. The contractor has to take 
the risk of the efficiency of any method he 
may adopt, and good judgment in the use of 
means is most essential if he is not to incur an 
actual loss; but it must be remembered that 
a contractor's 
nominal loss is |¥..- agit 
frequently |’... ee ee ae 
only the lossof |-.. -- He ae 
further profit 
that he thinks 
ought to have 








been made. 
The risk is 
great, and it 


is only right 
that the profit 


of about 1 per cent. of its value per week, but 
large contractors find it cheaper to buy outright 
all they require for use. 

Excavating Machines. <A navvy’s pick 
and shovel and hand-barrow are only used 
on the smallest work, and machines have been 
introduced to economise both time and labour. 
Tho majority are of the steam crano type, such 
as 1, by Wilson & Co., shown at work on the 
Cruden Railway, near Aberdeen; and 2, by 

Ruston, Proc- 

' tor & Co.,, 

— Ltd.. of Lin- 

coln, shown at 

work on a rail- 
way culting. 

The former 


— * has a lifting 
“9? a power of 12 
* tons, and will 


excavate and 
put into wag- 








should be cor- E gons 750 to 
res pondingly x 1,000 cubie 
nee when — yards per day 
good judgment ae of ten hours, 
is exercised. according to 

General the nature of 
Toole. The the ground. It 
personal tools, will work a 
such as picks~ clear 22 ft. 
and = spades, — Kpace and 
barrqws and 7 — — drive a gullet 
wheeling ae “| 50 ft. wide, 
planks, lad- ase _— turning round 
ders, scaffold ; the whole 
boards, blocks circle. By re- 
and falls, crab : —— moving a 
winches, croww. 7 ee, Se ae couple of cot- 
bars, etc., gvill — os. ters the dig- 
always be oe 4 *. Eging gear can 
needed. A |}: _ 7 | be disconnect. 
portablesteam | % co — ed, and the 
engine, mortar- |» a cet “.~ “] machine then 
mill, stone * Pro becomes an 
breaker, 7. ee me CE ordinary 12- 
screens and = ton locomotive 
concrete mixer 1. STEAM CRANE EXCAVATOR AT WORK crane. Ita total 
will probably J weight is 


come next, with horses and strong carts for 


carrying bricks and earth. Then sheds for 
storing lime and cement, a smith’s forge, a 
saw-mill; a portable office, and, for a large 
contraet, a light locomotive, trucks and rails, 
steam navvy or portable excavator, pumps, 
derrick poles, overhead travellers and gantries, 
steam cranes, pile ines, etc. When any 
particular piece of plant is wanted for temporary 
use only, it may generally be hired at a charge 


about 35 tons. The latter has about the same 
power, with a different arrangement of gearing. 
The latest type of appliance for this kind of 
work is the electric navvy, shown in 8, and 
constructed by Ernest Scott & Mountain, Ltd., 
of Newcastle-on-Tyne. 

Contractora’ Locomotives. As the 
waggons are filled they are run by horses to the 
tip, where the material from a cutting has to 
make up an embankment, or to be put into 
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4. CONTRACTOR'S LOCOMOTIVE 
trains drawn by a contractor's locomotive (such 
as that in 4, which is made by the Avonside 
Engine Co.), where the distance to be travelled 
is sufficiently great to warrant the additional 
expense. Tip waggons are generally 
uséd so that the unloading is auto- 
matic [5). 

Dobbin Carts, etc. Dobbin 
carts are small, strong tipping carts, 
containing } yd. of earth, being 
suitable for drawing by one horse 
over a rough surface. The following 
table gives the capacity of various 
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O.vii. 
An earth waggon, small, when 


heaped, as with earth or cla holds 2} 
An earth waggon, large, filled tu 

level of sides .. ... 0... » = DY 
An earth waggon, large, heaped » 


Pug-miile. When clay from an excavation 
is required for use to form a watcr-resisting 
medium, ag in reservoir dams, coffer dams, 
-w ete., it is put through a pug-mill, to temper 

it or work it up to a homogeneous maaza, in 
which condition, so long.as it is Kept moist, it 
is impervious to water, — 

Sewer Excavators. A novel form of 
excavator, by the Municipal Engineering and 
Contracting Co.. shown in 9, is used in America 
for cutting the trenches for laying sewers, gas 
and water pipes, etc. This machine excavates 


_ trenches 14 to 60 in. in width and any depth up 


to 20 ft. It is reckoned to do the 
work of 150 men. Another form of 
trench excavator, made by Van Buren, 
Heck & Marvin, and used 
with success in America, 
is shown in 7. It is geared 
to travel at a speed of 2 ft. 
per minute, and is capable 
of digging trenches up to 


appliances for removing — *7 12 ft. deep and 44 ft. wide. 
earth : ; ee ——— F * The machine shown in the 
cubic eee : : ——_ : 
yd. hee os iJustration dug a trench 
A wheelbarrow, frie a en AL oe. aeescaheeee 7 ft. deep and 26 in. 
light.. .. holds, °° : ws “ata, — ett wide in stiff clay ata 
A wheelbarrow, a ——⏑.. — v= pate of 700 to 900 
ordina ne oe | lineal ft. per day. 
A wheelbarrow, 5. CONTRACTOR'S TIPPING WACGON The trench excavating 
large (navvy) ., yy enbic yd. machine, made by The Helm Trench Machine 
A dobbin cart .. .. .. .. .. holds 3 Co., and shown in 8, is of the bucket dredging 
A one-horse cart (6 ft. x 3} ft. principle, This machine is capable of digging 
KQbft).. 6. we we ee ee oy VY trenches of any depth up to 25 ft. and any width 
An earth waggon, small, filled to level from 24 in. to 36 in. by changing the buckets. 
of sides, as with gravel, sand,ete. ,, 2 Excavating machinery is, perhaps, the innova- 
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tion of compara- 
lively recent times 
that has done more 
than any other to 
ceconomise the cost 
of large contracts. 
In the formation of 
canals and railway 
cuttings, where the 
soil is suitable, nearly 
‘the whole’ of the 


work can be done 

poe by a steam navvy, 

SR, uincluding the forma- 

_ a a tion of the aside 
28 ’ 4:4 © wlopes; = and the 

j E cs : trench excavators 
— —  *  illustrated = — above, 


: may be expected to 
prove as useful for 
work in the open 
seamed in England 
as they are in 
America. For town 
work, there are 
many cases where 
they would not be 
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applicable, owing to gas and water pipes bei 
in the way, and requiring careful hand- 


digging, to avoid dam 


e. 
unnelling in Clay. Tunnelling in 
clay is now done by mcans of the Greathead 


shield, which is a ring of steel 
forced forward by hydraulic rams 
bearing against the cast-iron 
lining rings, previously fixed. The 
direction is altered for a curve 
or gradient by increasing the 
stroke of the rams on a portion 
of the circle. The difficulty of 
driving the small heading in ad- 
vance of the tunnel proper may 
be overcome by the use of an 
electric excavator in front of the 
Greathead shield, as shown in 10, 
which is by Ernest Scott & Moun- 
tain, Ltd. Gravel is not only 
harder to drive through thanclay. 
but it is more subject to the influx 
of water. When this is likely to 
enter, special pumping arrange- 
ments have to be made, and it 
may even be necessary to work 
under pressure with an air lock. 
An air-compressor is shown in 6. 
The introduction of this system 
has proved of inestimable advan- 
ein the construction of the tube 
railways across London ; the cost 
of the work in the old style of 
tunnelling, with massive brickwork, 
supported by a forest of timbering, 
would have been practically 
rohibitive, and now that the 
ficulties of ventilation 
have been overcome, a great 
extension of the tube rail- 
way system may be 
anticipated. 


Pumping Appli-« 
ances. <A chain pump, 
o nsisting of float boards 
attached at intervals to a 
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7. BUCKEYE TRACTION DIGGER FOR EXCAVATING TRENCHES 



































9, SEWER EXCAVATOR AT WORK 


continuous chain, and drawn up a wooden 

trunk over a wheel at the top, forms a suitable 
. arrangement for dealing wit 

of water where there may be any straw, chips, 

shavings, etc., about, as it is not very liable to 

choke ; but when the water is fairly clean, the 
al! pulsometer pump [11] is the most convenient 
— and simple appliance. 

The Pulsometer Pump. The pulsometer 
shown in section in 12 consists of a single cast- 
ing called the body, which is composed of two 
chambers AA joined side by side, with tapering 
necks bent towards each other, and sur- 
mounted by another casting called the neck 
J, accuratcly fitted and bolted to it, in which 
the two passages terminate in a common 


large quantities 


steam chamber, wherein the 
ball-valve I is fitted so as to 
be capable of oscillation 
between seats formed in the 
~% junction. Downwards, the 
SS, chambers AA are connected 
with the suction passage 
C, wherein the inlet or suc- 
tion valves EE are arranged. 
A discharge chamber, com- 
mon to both chambers, and 
leading to the discharge pipe, 
is also provided, and this 
also contains one or two 
valves FF, according to the 
purpose to be fulfilled by 


the pump. Theair-chamber Bcommunicates 
with the suction. The suction arfl discharge 
chambers are enclosed by hinged covers HH 
accurately fitted to the outlets by planed 
joints, and readily removed when access to 
the valves ig required ; in the larger sizes, 

hand holes are provided in these covers. 

GG are guards which control the amount 

of opening of the valves EE. Small 

air-cocks are screwed into the cylinders 

and air-chamber, 

hereafter described, These are the general 

_ outlines of the construction of the ap- 
paratus, and they are sufficient for 
the understanding of the nature of its 
operations. 

Action of the Pump. The 
pump having been filled with water, 
either by pourmg water through the 

lug-hole in the chamber, 


for use as will be 


or by 
wing the charge, as can readily 
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be done by attention to the Bh ing eB aac ce : 


rinted directions, is ready 

or work.- Steam admitted 
through the steam-pipe K—by 10, ELECTRIC EXCAVATOR FOR USE WITH THE GREATHEAD SIELD 

opening to a small extent the 
stop-valve—passex down that side of the steam exactly in the same state in the second chamber 
neck which is left open to it by the position of | as they were in the first chamber when we began 
the steam ball, and presses upon tho small our description, and the same results 
surface of water in the chamber which is — ensue. The change is so rapid that, 
exposed to it, depressing it without ia : even without an air vexsol 
any agitation, and consequently, on the delivery, but little 
with but very slight condensation, pause is visible in the flow of 
and driving it through the dis- water, and the stream is, 
charge opening and valve into the under favourable circum- 
rising main. Ktunces, very nearly con- 
The moment that the level of tinuous. The air-cocks are 
the water is as low as the hori- introduced to prevent. the 
zontal orifice which leads to the too rapid filling of the cham- 
discharge, the steam blows through hers on low lifts. and for 
witha certain amount of violence, other purposes, and a very 
and being brought into intimate little practice will enable any 
contact with the water in the unskilled workman or boy so 
pipes leading to the discharge to set them by the small nut 
chamber, wn instantaneous con- that the required effect may 
densation takes place, he produced. The action of 



















anda vacuumis.incon- | -— ‘ty, © the: steam ball in certain, 
kequence, 80 rapidly — ws ; and no matter how Jong the 
formed in the newly . : 2 pump may have been stand- 
emptied chamber that , = ing, it will start as 
the steam ball is pulled +4... en soon as dry steam is 
over into the seat oppo- . 11, PULSOMETER K admitted, A pulso- 
site to that which it — — meter oo pump is 
had occupied during the A shown in operation 


emptying of the cham- 
ber, closing its 
upper _ orifice 
and preventing 
the further ad- 
mission of 
steam, allowing 
the vacuum to 


in 15, pumping 
water from an ex- 
cavation. 


Other pumps, 
Buch as Bailey s 
Aqua-Thruster, 
are made upon 
the same princi- 


a © ae a A ple. Their 
a at . M great ad- 
rushes in ve eee 
j i are sim- 
tere plicity and 
the suction p — 
pipe, lifting hae ee 
the inlet ae can 
valve E, hi d whe 

and rapidly plied wher- 
fills the ever a4 
chamber A aoe steam pipe 
agein. Mat- scree can be 
ters arenow 13. “woop” ROCK DBILL 12, SECTION OF PULSOMETER PUMP led, and 
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14. ROCK DRILL AT WORK 


can be readily lowered as the water 
level is policed. 

Rock Cutting. When an excava- 
tion or tunnel has to be carried through 
solid rock, holes are drilled by steam 
or pneumatic drills or jumpers, such 
as 18 and 14, which are made by The 
Wood Drill Works, U.S.A. Blasting 
cartridges are inserted to break away 
the material in portions suited to the 
quantity to be removed and the space 
which has to be cleared. 

A general knowledge of surface 
geology is of much use to a contractor 
in estimating the difficulties he is likely 
to encounter, but most contractors 
depend upon their practical experience 
rather than upon any book knowledge 
which may be available. 

An important matter in ¢arrying out 
engineering work is to utilise the 
material found on the spot. Such, for 
instance, as using flints, ballast, or small 
broken stone for the aggregate of con- 
crete; burning the chalk or limestone 
for producing lime; using the rough 
stone for rubble walling, and the better 
class of stone for block masonry, and 
80 On. . 

Dredging Machinery. When the 
material to be removed is under water, 
suction dredgers [as 16, made by J. H. 
Wilson & Co., of Liverpool], may be 
used if it is soft mud, sand or silt, and 
the material may be delivered by pipes 
to a considerable distance over the 
hanks on either side. One form of 
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dredger found very useful in — docks clear of 
mud consists of an air compressor, placed on board 
a tug to blow air through a trailing pipe and stir u 
the mud at the bottom, so that it will float out wit 
the tide. Bucket dredgers (as 17, by Lobnitz & Co., 
of Renfrew] are used when the material is more 
solid; and when it consists of rock, the rock ma 
be broken up by dropping a heavy piece of metal, 
shod with a hardened steel point, on the Lobnitz 
system [as 18). 

This system was used on the Manchester Ship 
Canal, and 19 shows the operation, the rock cutter 
being suspended rag at for dropping through the 
water on to the rock below. The lumps are then 
raised by the bucket dredger [17], or by hooks sub- 
stituted for the buckets. The material from a 
bucket dredger is generally deposited in barges 
alongside, so that it may be taken away and delivered 
where it may be of use, or at any rate, where it 
will do no harm. Hopper-bottom bairges are expen- 
Rive in first cost but save their cost rapidly by the 
facility they afford for emptying mud and clay out 
at sea. 

In the Thames, steam tugs sometimes have a 
giant rake dropped from the stern, which they 
drag through the mud that accumulates in front 
of jetties where ships are berthed, so that it 
may be carried away by the tide. This is 
very cheap, but not so effective as the pneu- 
matic dredger described above. 
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15. PULSOMETER PUMP. AT WORK 





16. SUCTION DREDGER AT WORK 


Diving-bells and Dresses. For laying 
masonry blocks under water diving-bells were 
formerly in use, but these have now  prac- 
tically disappeared. as diving dresses [such 
as 20] permit of so much more freedom of 
action. The diver dresses in 
flannel for warmth, and thon 
puts on the waterproof dross, 
in one piece from the fect 
upwards. Leaden soles to the 
feet keep him vertical when 
in the water. and leaden 
weights suspended by cords, 
are placed over his shoulders, 
to hang back and front, as 
sinkers, to overcome the buoy- 
ancy of the inflated dress. 
The hands remain uncovered, 
and indiarubber wrist-bands 
prevent the admission of 
water there. The opening at 
the neck is surmounted by a 
helmet, screwed on, having 
thick glass windows through 
which to see. An air-pipe is 
provided from an air com- 
pressor to supply fresh air, the expired air 
escaping through valves, and a life-line is 
attached to his body by which signals may be 
made to the surface. 

In harbous construction, this method of reach- 
ing the work under water is indispensable, and it 
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is also necessary in clearing 
obstructions from the roller 
path of dock gates, clearing 
the windbore, or snore pipe. or 
perforated suction end, at the 
foot of a suction pipe in a dock, 
and forother practical purposes. 

The air compressor used 
consists of a portable pumping 
apparatus worked by hand, 
which has to be kept in con: 
stant motion so long as the 
diver is encased in his dress. 
The pressure has to be sufficient 
to overcome the head of water 
so that the expired air may be 
discharged without permitting 
the ingress of water, but any 
excess of pressure in detrimental tothediver, He 
usually descends to his work by a ladder, and when 
more than one diver is at work at the same time, 
particular care has to be taken by cach that the 
air-pipes and life-lines do not become entangled. 





17. BUCKET DREDGER AT WORK 


The Contractor’s Engineer. There 
are many cases arising in the course of a large 
contract where a choice of methods is available 
for executing certain parts of the work, and 
very large differences may occur in the cost of 
construction, according to the method adopted. 

It is here that good judgment is of euch 

primary importance, und large con- 
. tractors usually employ a trained civil 

engineer to direct the actual work in- 
dependently of the resident engineer 
representing the designer. An engineer 
loses caste to some extent hy accepting 
such an appointment, but he gains vastly 
in experience and absolute knowledge, 
and, with a love for his work, has a much 
more interesting life than one who mercly 
sits in his office and prepares schemes for 
others to carry out. There is great risk 
of the latter degenerating into a com- 
mercial man, and the exigencies of 

modern competition tend to foster a 

purely business view of every new 

scheme. 
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What is an 
Engineer? In 
the early days of 
railway onginecr- 
ing, or about the 
period extending 
from the years 1830 
to 1850, almost any 
man who could 
hold a staff or drag 
a chain could get 
employment as an 
engineer. The work 
was rough and 
ready, but suffi- 
cient for the pur- 
pose; the rollin 
stock was light an 
the speed slow, 
station roofs were 
an unnecessary 
luxury ; with a few 
notable excep- 
tions, bridges were 
of small span and 
easily constructed, 
and 
calculations were 
of the simplest. 
Now the engineer 
must be scientific- 
ally trained, must 
spend several years 
in acquiring the re- 
quisite theoretical 
knowledge before 
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he can enter upon 
the practical study 
of his profession, 
and must exercise 
the highest degree 
of skill for a re- 
muneration that 
represents only a 
small interest upon 
his outlay. The 
contractors in those 
days were, almost 
without exception, 
men who had risen 
from the ranks as 
gangers and fore- 
men. e Money came 
in freely and many 
fortunes were 
made. The con- 
tractor must now 
be a capitalist to 
start with, and 
he is fortunate if 
he does not finish 
with less than 
he had at the com- 
mencement. It is 
the province of the 
social philosopher 


‘rather than the 


ineer to ac- 
— for all this, 
bat it is interesting 
to note the facts. 
Continued 
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ROME AT ITS HEIGHT "HISTORY 


The Augustan Age. Tiberius Czsar. Persecution of the Christians. 13 


Sejanus. The Rule of Caius Czsar, 


Rome nnder Caligula 


By JUSTIN McCARTHY 


"THE reign of Augustus would certainly 

have made its abiding mark on civilisation 
were it only for the encouragement which it 
gave to letters and arts. The Augustan age 
designates an era in literature, and the modern 
world has frequently applied the phrase to any 
epoch which has made itself illustrious by its 
writings. It is applied in England to the reign 
of Elizabeth and to that of Anne; in France to 
the reign of Louis XIV., and to other periods in 
different modern countries... Augustus was a 
lover of literature. and favoured its culture by 
every personal encouragement. He was the 
patron of poets, historians, and scholars, and of 
painters and sculptors as well. Virgil, the 
greatest of all the Roman epic poets, was one 
of the ornaments of the reign. Horace is 
famous as the author of lyrical and of satirical 
poems unsurpassed in any literature. Ovid, 
Tibullus, Propertius, and others, have written 
poems which form part of the reading of every 
cultured man. Livy is one of the most pictur- 
esque, fascinating, and philosophical historians 
of any era. 

A Patron of Literature. Augustus 
made the culture of arts and letters fashionable 
in Rome. He ‘probably inherited some of 
his Jove for art and letters from Julius Cesar, 
and, although he had not Cwsar’s capacity 
for writing books, any more than for making 
great speeches, yet he accomplished as much as 
even Cesar could have done for the promotion 
of authorship. He set the example, and it soon 
became the fashion for the Patrician youth of 
Rome, and for all who desired to be ranked 
among the higher orders, to study the great poets 
and historians, to profess admiration for them, 
and to quote from their works. During the long 
period of comparative peace which prevailed 
while Augustus reigned, there was ample oppor- 
tunity for young men to think of something 
besides soldiering, besides camps and invasions, 
and it was held to the credit of a youth that he 
took more delight in the reading of books than 
in the use of weapons. 

The Augustan Age. A whole society 
of wits and humorists, makers of verses and 
writers of essays, flourished under the influence 
and the patronage of the Court, and Rome 
seemed like another Athens in its best days. 
The spread of culture was then due more to the 
direct influence of the Sovereign than has been 
the case in later times, when a ruler has been 
called the founder of an Augustan age. In some 
of these later instances, the great poets, roman- 
cists and historians obeyed their instincts with- 
out special ——— on the part of the 
Sovereign and the Court, and the age became 
Augustan because there were men and women 


then living qualified to make an Augustan 
age, and not because there was a leader to 
encourage their aspirations. 

Reforms of Augustus. Augustus was, 
above all things, a practical reformer. One of 
his earliest reforms was the establishment. of a 
census, alike of individuals and of property. 
He introduced a new principle of finance and 
taxation ; he based his taxing system mainly 
on the land and the personal possessions of the 
citizens, and he abolished a large number of 
unequal and capricious imposts which bore 
heavily on the poor. The financial accounts of 
the State were kept with strict accuracy, and he 
introduced the practice of framing what would 
now be called an annual State Budget. He 
appointed the governors of all the State provinces, 
and he personally arranged that the taxation of 
cach province was fairly imposed, and properly 
accounted for. He took an interest in the affairs 
of the different municipalities, and he established 
a police force to keep good order in the towns. 
He developed, as far as possible, that system of 
municipal government which began in the 
Roman states under the guidance of Julius 
Cesar. 

The population of Rome amounted, during 
Augustus’s reign, to considerably more than a 
million, and of these a large number were miser- 
ably poor. Augustus turned his attention to the 
removal of the causes which had helped to create 
that pauperism, and tricd to give every man the 
best opportunity of benctiting by his labour, and 
to establish a civic equality among classes. The 
especial gift which Nature had bestowed upon 
him was the gift of administration. He had little 
or no genius for war, or ambition for conquest. 
If he did not inherit any of Julius Casar's 
marvellous capacity for war, he inherited much 
of his ability for civil administration. 

Frontier Wars. During some of the later 
years of Augustus's reign, disturbances arose 
on the frontiers, which compelled him for the 
time to turn his attention from that system of 
domestic government which he loved and under. 
stood to the military work of a Roman ruler. © 
There were frequent disputes going on as to the 
frontier lines of this or that outlying Roman 
— New states forming themsclves in 

urope were becoming daily stronger, and were 
organising armies for the recovery of territory 
which they believed to be theirs by right. In one 
of these struggles an event occurred which forced 
some words of deep emotion from Augustus, 
words which are preserved in history and litera- 
ture. There was a movement made in the north- 
west of Germany to shake off the core of Rome. 
A Roman force, led by a general named Varus, 
was sent to subdue this uprising; but the 
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Roman legions had been skilfully drawn into an 
ambush by the enemy and were cut to pieces, 
Varus himself being among the first to meet 
with death. The news of this great mishap 
brought consternation into Rome, and Augustus 
cried out with tears the words, “ Varus, Varus, 
give me back my legions!” Germanicus, who 
afterwards won celebrity, was sent out in 
command of the Roman force then stationed 
on the left bank of the Rhine, and succeeded 
in restoring victory to Rome. Augustus was 
greatly saddened by these events, for he regarded 
this outbreak of war as a cruel ‘nterruption to 
the peaceful glories of his later years. He 
determined for the future to make the Rhine 
the fronticr of his Empire in that region, and 
thus to avoid the dangers arising from an effort 
to establish Roman rule over undctermined 
regions, and to leave his injunction to his succes- 
sors that they should act upon this principle. 

The End ofa Notable Reign. Augustus 
lived for some five years after the events 
narrated. The wars which occurred during his 
reign were, for the most part, undertaken to 
maintain those lines of frontier in foreign regions 
which his predecessors had laid down. He had 
no ambition to extend the outlying territories 
of Rome, and he was willing to make concessions 
which accepted some obvious line of natural 
demarcation, such as a great river like the Rhine, 
for the mark and the limit of Roman rule. 
Augustus died at the close of August in 14 4. D. at. 
the age of seventy-six. He had ruled over Rome 
for more than forty years, and his reign was 
the happiest and the most prosperous that 
Kome had known or was to noe for many 
generations. He had married three times, 
but left no son to succeed him. His first wife 
left him a daughter, Julia, who, after the death 
of her first husband, married Marcus Agrippa, 
who died in 12 a.p Augustus adopted two 
of her sons by this marriage, the elder to be 
his successor to the throne. Both these sons 
died in their youth, and Augustus saw no better 
way of securing the succession than by designat- 
ing Tiberius, the son of his last wife, Livia, by 
her former husband. 

Tiberius Ceesar. The young man whom 
Augustus adopted as his heir, and compelled 
to marry his daughter Julia, bore the names 
Tiberius Claudius Nero Cesar. The marriage 
was not a happy one. Tiberius had served 
under Augustus in several military commands, 
and had the reputation of being highly educated 
and capable. It was not because of any especial 
leaning towards Tiberius on account of his 
promising qualities that Augustus had deter- 
mined to make him his successor. There was 
an embarrassing vacancy in the succession, 
and Augustus probably found that he could 
do nothing better than nominate for the 
Imperial position one who had a family: con- 
nection with the house of Cesar. To call into 
the Imperial circle an outsider, whatever his 
gifts, might have seemed too bold a step on the 
part of the Imperial ruler, and therefore the 

ck fell upon Tiberius. A familiar saying tells 
us that there is but one step from the sublime 
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to the ridiculous. There were two steps from 
Julius Cesar to Tiberius. 8 

The Birth of Christ. In the mean- 
time, during the Empire of Augustus, an event 
had occurred in a distant province of Rome 
which brought on the world the greatest change 
it has ever known in its history. That event 
was the birth of Christ and the founding of 
the Christian religion. It is no part of our 
task to attempt in this course a detailed record 
of the events which are told in sacred volumes, 
are represented in the creed of Christianity, 
and have opened a new hope and faith for 
civilisation. Our purpose is to tell the story 
of the Roman Empire. The tragedy which was 
enacted in Jerusalem was enacted, indeed, 
under the authority of the Imperial Government, 
but that Imperial Government and the Roman 
people took little interest in the rise of the 
Christian movement and in the steps taken by 
the authorities in Palestine to resist its in.luence. 
Many years later, Tacitus, the Roman historian, 
gave it as his opinion that although there might 
be much to condemn in the creed of Christianity, 
there had been much undue severity exercised 
in Palestine with the object of suppressing it. 
This manner of treating the subject only shows 
how entirely absent from the great historian’s. 
mind was any conception of the sublime influence 
which the events in Palestine were destined to 
have over the life of the human race. 

Persecution of Christians. The spirit 
and the influence of Christianity soon spread 
over the dominions of Rome, and the Roman 
rulers resisted the invasion of the Christian 
religion with as much ferocity as they could 
have shown towards the invasion of some 
foreign enemy. The martyrdom of Christians 
soon came to be an event of every-day occurrence 
in the life of Rome, and the death and torture 
of the martyr were often made part of the 
spectacular entertainments for the crowd in 
a Roman amphitheatre. Not to many of those 
who gazed upon such sights did the idea occur 
that the tortures inflicted on the early Christian 
martyrs were awakening a new spirit of martyr- 
dom, and that the blood of the martyr was 
already becoming the seed of the Christian 
Church. Even in Rome the minds of some 
among those utterly indifferent to such ques- 
— before were beginning to ask what 
could be the real meaning and spirit of a faith 
which thus aroused human beings to make 
themselves the voluntary victims of such 
sufferings for the sake of the new religion ? 

More and more as the days went on this noble 
spirit of inquiry was bringing those who followed 
it to a recognition of the fact that the world 


-was then ready for the birth of a new faith 


which should Jiberate mankind from the sway 
of those divinities created by human supersti- 
tions, divinities that, when they represented 
power at all, represented for the most part the 
power of Imperial selfishness and the passions 
of men. The time had outgrown the gods and 
goddesses of a distant day. 
advanced order took as little aceount of the 


_old-world deities as the early literature of a 


more modern day would have taken of the 
fairie, and hobgoblins whom it was pleasant to 
meet in fanciful poems and in grim ghcst 
stories. Jupiter and Juno, Mars and Venus 
were to such men as Virgil and Horace no mcre 
realities than the “ Faérie Queene” was to 
Edmund Spenser. The worship of the old gods 
had in that sense been completely put aside. and 
the faith and intellect of what was then civilisa- 
tion were only waiting for a fresh and a full 
revelation of the truth. The = egrewth of 
Christianity soon made itself apparent in other 
regions as well as in the dominions of Rome, and 
it was not long before the Apostles began to 
proclaim their mission, and to have their devoted 
disciples ready to follow them to any sacrifice 
for the promulgation of their creed. 

The Reign of Tiberius. Tiberius had 
now, 14 a.p., begun his reign. He appears to 
have entered upon his dominion in a manner in- 
tended to impress his subjects with a belief in his 
mildness, intelligence, and justice. He had, in 
his earlier days, been accused of conduct, alike 
in his public and private life, which suggested 
cruelty and immorality, but he desired at the 
opening of his reign to present himself in a new 
character to his people. He declined to receive 
some of the extravagant demonstrations and 
honours offered to him by the over-loyal Senate. 
He had been invited to sanction the raising of 
temples to his glory and in his name, but he 
told his enthusiastic admirers that he only 
came to them as a man, and did not claim to 
be worshipped as a god. If he did not actually 
diminish the taxation impered upon the country, 
he did not encourage any attcmpt to have it 
increased, and he endeavoured to find suitable 
men to hold office as governors of the various 
provinces. Some of his military commanders 
were able men, and had won much _ public 
honour. One of them, Germanicus, who had 
already won distinction under Augustus, was 
very popular among the Roman citizens. 

Germanicus, who was a nephew of Tiberius, 
and belonged to the Cwsar family, was 
adopted by Tiberius. Under his leadership 
he had, during the reign of Augustus, won 
victories, which for the time appeared decisive, 
over the whole German country between the 
Rhine and the Elbe. Like others of the Cesar 
family, he had a certain literary gift, and he 
wrote some books and composed some poems 
which were highly thought of. 

Jealousy of Germanicus. Tiberius 
soon began to show his real character. In 
the ever-growing jealousy of Germanicus, be- 
cause of the popularity and the great position 
which the distinguished soldier had already 
won, he recalled him from his most important 
commands, sent him into the Syrian provinces, 
and, according to the authority of trustworthy 
historians, sent emissaries of his own there 
with instructions to thwart Germanicus secretly 
in his — still a a 
man, died in ia, and there was a strong 
belief among hi friends that he had died of 
poison, and also a shrewd suspicion that the 
poison had been administered by one of the 
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agents of Tiberius. Even before this time 
Tiberius had committed many acts of private 
Vice and public oppression. For some years of 
his reign he did not allow his real inclinations 
and his love of arbitrary power to show them- 
selves in his public acts: but an event in his 
life brought about a complete change in his 
conduct as a ruler. His son Drusus, to whom 
he was devotedly attached, was in his confidence, 
and exercised a wholesome influence over his 
conduct. But Drusus had a rival in the 
counsels of his father. 

Rivalry of Sejanus. This rival was 
Sejanus, Commander of the Prietorian guards, 
a man of immense ambition, unscrupulous 
character, and great persuasive power. Sejanus 
won more and more control over Tiberius, but 
he found Drusus a dangerous rival in his way. 
The impression of historians is that Sejanus 
aimed at nothing short of the control of the 
State, and that he even hoped to obtain, by 
some means, the position of Emperor.  Drusus 
died suddenly in 23 a.p., and it was firmly 
believed by many at the time, and the belief 
has found recognition in history, that Drusus 
was done to death hy poison through a secret 
pot of Sejanus. The death of Drusus left the 
“mperor wholly in the hands of Sejanus, who 
for a time played the part of an absolute 
tyrant. This was the more easy for him 
because, after the death of his son, Tiberius, 
who always disliked the work of governing 
and felt out of his clement in the life of Rome, 
became possessed with a desire to change his 
atmosphere. He withdrew to an island in 
the Bay of Naples, where he shut himsclf up 
in seclusion, so far, at least, as consultation 
with Rome was concerned, and left) Sejanus 
free to rule over Rome as he thought fit. Sejanus 
did his best to make himself popular with the 
Impcrial troops. and banished or put to death 
any who openly opposed his machinations. 

Tiberiua in Retirement. The news 
of these events began to reach the cars of 
Tiberius, even in his life of secluded sensuality, 
and at Jast it became apparent to him that he 
must take steps if he would prevent tho throne 
from being seized by Scjanus. So long as he 
believed Sejanus to be acting merely in the 
interests of his Imperial master, Tiberius, 
although he knew that some of his own sup- 
porters, even some members of his own family, 
had been made the victims of merciless cruelty, 
had taken no steps to assert his authority. 
He was easily made to believe that all these 
victims had been plotting against him. Ho 
had developed that state of mind which made 
him see a secret enemy wherever be turned his 
eyes, even among his own family. He seemed 
possessed by a demoniac combination of panio 
and anger, and wherever he felt suspicidn he 
made the suspected man the object of his 
merciless vengeance. He did not return to 
Rome to find out whether there were any 
foundation for the reports made to him by 
Sejanus. In his island home he persistently 
remained, employing Sejanus as his messenger 
to Rome to report him the result of the inquiries. 
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He was now in his seventieth year, and the 
longer he lived the more tyrannical he became. 
He believed every story told to him by Sejanus, 
and was thus readily prevailed upon to suspect 
his own relatives of plotti his death in order 
to share his inheritance. The widow of Ger- 
manicus, who was described as one of his chief 
enemies, was, by his orders, sent into a sort of 
penal colony, where, some years later, she was 
allowed to die of starvation. Two of her sons 
were flung into prison—one of them was either 
put to death or committed suicide, while another 
was left to perish, like his mother, of starvation. 
The third son was allowed to live, because he 
was a mere child. All those of the family of 
Germanicus whom Sejanus feared because of 
his ambitious schemes, or Tiberius because of 
his personal safety, were thus put to death. 

Downfall of Sejanus. Then Sejanus 
took a step which brought the whole fabric of 
his ambition to the ground. He asked Tiberius 
that he might be allowed to marry the widow of 
Drusus, son of Germanicus. This request was, 
under the conditions of the newly-formed 
Empire, much the same as if he had asked to be 
named the successor to Tiberius. It came as a 
flash of light upon the mind of Tiberius, dazed 
by sensual excess, by cruelty, and by fears, and 
that light revealed to him, for the first time, the 
character of Sejanur. He refused the audacious 
request. But he did more than that. He became 
convinced that Sejanus would make the refusal 
an occasion for plots against himself, and when 
the former returned to Rome, Tiberius sent his 
orders to the Senate for hisarrest. That assembly 
ordered a trial, which ended in his conviction of 
treason against the Empire. and a sentence of 
death was immediately carried out. 

Sejanus had long been hated by the Roman 
people, and they manifested their feclings by 
tearing his dead body to pieces in the streets 
and flinging the remains into the Tiber. The 
fury of the people rose so high that, before it 
could be stilled, the son and daughter, and some 
of the close friends of Sejanus, were put to death. 
The whirligig of time brought about its revenges, 
and the deaths inflicted by Sejanus had brought 
a like fate to himself and to some of his kindred. 

Rome Torn by Factions. During the 
remainder of the Emperor’s life Rome was the 
scene of incessant disturbances, brought about 
by the rivalries of factions and the plottings of 

litical parties, each ambitious to place its own 
eader or favourite on the throne soon to be 
vacant. During his closing days, the mind of 
Tiberius completely gave way. His nerves were 
utterly broken down, and he appeared to be 
threatened with insanity. His frame was ex- 
hausted by of sensuality, and he died on 
the 16th of March, 37 a.p. It is believed that 
he was suffocated by Macro, the Prefect of the 
Pretorian guards, the successor of Sejanus in 
the confidence of Tiberius. Thus closed one of 
the most sickening stories which even the worst 
days of the Roman Empire can tell. 

e successor to Tiberius was named _ Caius 
Cesar; he belonged to the Imperial family, 


but will ever be known to history as Caligula, 
although that was but a nickname given to him 
by the legions with whom he served in his boy- 
hood, from the fact that he wore very small 
calige, or military boots. This ridiculous epithet 
is now universally accepted, even in the gravest 
histories, as the name of the fourth Roman 
Emperor, and is much the same as if a modern 
sovereign were to be known by the name of 
Bootikins. 

A Chaotic Reign. Not long after he be- 
came Emperor he was seized with a severe illness 
which unsettled his reason, and this is, perhaps, 
the only explanation of the acts he perpetrated 
during the remainder of his career. His reign 
had begun in general hopefulness, and as the 
descendant of Germanicus he was welcomed 
with the greatest enthusiasm by the soldiers and 
the people. Until this malady came upon him 
he appeared likely to do well as a ruler; but 
with that change all was altered for him and 
for those he ruled. He gave up much of his 
time to gambling, and when he lost vast sums 
of money he extorted all that he wanted 
frcm this or that province or town, and put tu 
death ahy leading men who endeavoured to 
resist his demands. He erected a temple to his 
own honour, declared that he must be worshipped 
as a divinity, and that he had come to make war 
upon and to extinguish the old gods of his fore- 
fathers. He squandered in less than a year the 
immense treasure accumulated by Tiberius, and 
he made the amount of his expenditure one of 
his boasts; he entered Gaul at the head of his 
troops, and plundered that province as if he were 
some robber chief. 

Caligula Executed. He once amused 
himself by constructing a bridge of boats across 
an arm of the sea about three miles wide, cover- 
ing it with earth, and erecting houses on it. The 
work being done to his satisfaction, he gave a 
banquet in the middle of the bridge. and crowned 
his joy by having numbers of his guests thrown 
into the sea and drowned. The Roman people 
became weary at last of this wretched mad- 
man, and soon after his return to the capital 
from one of his expeditions into Gaul a move- 
ment was got up against him by the leader of a 
Prwtorian cohort and other men %f influence, 
and he was murdered, or it might be more 
properly said, he was tried, found guilty, and 
put todeath. The popular feeling was so strong 
against him that his uproused enemies were not 
content with the execution of the tyrant, but 
his wife and his daughter, who were believed to 
have encouraged him in his crimes, were made 
to share in the vengeance, and like him, were made 
victims of a death sentence. There was no 
civil organisation in Rome at that time which 
could have rescued the State and the man 
himself from such a series of calamities. 
The struggle of rival parties was too keen to 
allow the ate and the Tribunes, even if they 
had been ready for such a work, to resolve that 
a raging lunatic must not be left to rule a great 
Empire, and then to place the madman in 
seclusion under humane control. - 


Continued 
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Moments. Couples 


By Professor HENRY ADAMS 


All material sub- 
stances may be classed under the general term 
matter, but it is very difficult to give a defini- 


Matter and Force. 


tion of matter. It has been described as the 
element of resistance in the sensible world, and 
again it is that which is the subject of motion, 
or upon which force can act; while force has 
been defined as that which produces or destroys 
motion, or which tends to produce or destroy 
it, or which alters or tends to alter its direction. 
Force and matter are so intimately related that 
they are inconceivable apart and necessarily 
involve the conception of space and time. 
Fortunately it is not necessary to comprehend 
the ultimate reality of things in order to under- 
stand the laws by which Nature works and to be 
able to utilise them in producing the desired 
results. 


Pressures and Reactions. If only one 
force act upon a body, motion must ensue, but 
two or more forces may be in equilibrium and 
the body is then at rest. Forces at rest are 
usually called pressures or reactions ; for instance, 
a pound weight resting on a table produces a 
pressure by the attraction of gravitation, and 
the table resists this or reacts upwards with an 


posed 1t woulda pe seen WO De CUMpresseu, BU ULIS 
compression would perhaps be more clearly 
comprehended as tending to move the weight 
upwards with exactly the same force as gravity 
pulls it down. 

Statics is the science of forces in equilibrium 
or pressures, which must be understood as free 
to move, biit remaining at rest because they are 
balanced. The graphic delineation of forces, 
or their representation upon paper, is of the 
utmost practical importance and helps very 
considerably to reduce the labour of the 
engineer in calculating the stability of his 
structures. ) 


Specification of a Force. Forces 
may be represented graphically by straight lines, 
whose position upon the paper gives their line of 
action or direction ; the length of each line to 
any given scale — the magnitude of the 
force; an arrow-head placed anywhere upon 
the line gives its sense, or the direction in which 
it presses ; and if a force acts upon a body the 
point at which it touches is called the potnt 
of application. For example, 108 shows a body 
(A) acted upon by the forces which may or 
may not balance each other, as teste to be 
applied presently may determine. 


Parallelogram of Forces. It is a luw 
of mechanics that each force produces its own 
result so that if, in 108, force 1 would in a 
given time cause a body at A to travel to B, and 
force 2 would in an equal interval of time cause 
a body at A to travel to D, the two forces 
acting together would carry the body from 
A to C, that is, it travels nore a distance equal 
to AB by the action of force 1 and travels 
west a distance equal to AD by the action of 
force2. Thisis the foundation of the parallelo- 
gram of forces, and it is self-evident that the two 
forces may be replaced by a third one, marked 
3, which forms the diagonal of a parallelo- 
gram two of whose sides are formed by the other 
two forces. Then force 3 is called the resultant 
of forces 1 and 2, or forces 1 and 2 are com- 
pounded into the one force 3 which will 
produce identical effects. The line AC, which 
is equal and opposite to the resultant, is called 
the equilibrant because it exactly balances the 
other two forces or their resultant. It will be 
seen that the arrow-head should be placed 
upon the resultant in the same direction as 
upon the two forces it replaces, but upon the 
equilibrant AC the arrow should point in the 


mane 


forces have only one resultant, a single force 
may be resolved into an infinite number of 
other forces acting in an infinite numbcr of 
directions. Generally, the required directions 
are given and sometimes one of the required 
forces. If it were desired to resolve force AB 
[110] into two forces in the direction AC AD, 
from point B draw a line parallel to AC to cut 
AD in E and also a line parallel to AD to cut 
AC in F as shown, then force AB might be re- 
placed by forces AE and AF acting towards A. 
Parallel Forces. When a force A [111] 
is acting at point B against an extended body 
CD, and is to be resisted by parallel forces 
acting at C and D, the force at C, multiplied b 
the distance CB, must be equal to the force at 
multiplied by the distance DB, and also the sum 
of the two forces acting at C and D must equal 
the force AB. These forces may be found by 
calculation or by graphic construction. It is a 
question of leverage. Force A multiplied by 
the lever arm BD and divided bythe lever arm 
DC will give the magnitude of the force at C, 
and vice versa. The force A multiplied by the 
lever arm BC and divided by the lever arm 
CD will give the magnitude of the force at D. 
If the system be drawn to scale, and a force of 
unit value be added beyond C and D, and 
1833 


MATERIALS AND STRUCTURES 


indefinite lines be drawn from the extremities 
parallel to A, then lines drawn from the end of 
A, through C and D, will cut off the last lines at 
a length equal to the required forces at C and 
D. as shown. If A be looked upon as a force, and 
C and D as reactions, then we may say that the 
sum of the reactions must equal the magnitude 
of the force, and the moments of the reactions 
must be equal to cach other. A moment is the 
brief expression of a force or reaction multiplied 
by a leverage, so that if the force be in pounds 
and the leverage in feet, the moment will be in 
pound-fect. Tho expression is used in this form 
to distinguish it from foot-pounds, which is the 
form for units of mechanical work in dynamics. 
Moments of Forces. <A moment being 
the product of a force into a leverage, the 
moment of force 1 in 112 about point 2 will be 
the magnitude of force 1 multiplied by its 
perpendicular distance to zx. In a similar 
manner the moment of force 2 about 2 will bo 
the magnitude of force 2 multiplied by its 
perpendicular distance to z, but in this case 





forces 


the direction of the force must be produced in 
order to mark the actual perpendicular. The 
parallelogram being completed, the moment of 
the resultant 3 about point x will be equal to 
the sum of the moments of 1 and 2, and will 
tend to rotate the system in the same positive 
direction—viz., anti-clockwise. The moment of 
the equilibrant about point a will have the 
same numerical value, but. in order to be an 
equilibrant, must tend to rotate the system iu 
the opposite or negative direction, or clockwise, 
round point z. 

Triangle of Forces. Turning again to 
108, if the forces are in equilibrium, we may 
remove them from their present position and 
place them in the form of a triangle, — 
them in any order, but keeping them paralle 
to their present direction and making their 
senses to run consecutively round the triangle, 
as in 118 or 114; if they did not form a perfect 
triangle, it would show that they were not in 
equilibrium. Any number of forces may be 

en in the same way—even the parallel forces 
in 111 may be put together in this way; but 
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the triangular shape would disappear, because 
two of the sides would coincide exactly with 
the third side. It is important, however, to 
look upon it still as a three-sided figure, and it 
may be called a triangle in the sense that a 
straight line is the arc of a circle of infinite 
radius. The reason for taking this view will 
be seen when reciprocal diagrams come under 
consideration. 

Couples. When two equal parallel forces 
act in opposite directions, but not in the same 
straight line, they tend to rotate the body upon 
which they act with an energy equal to their 
moment, which in this case is the magnitude of 
one force multiplied by the perpendicular 
distance between them. They can only be 
balanced by two other forces [115] having an 
equal moment, but tending to cause rotation 
in the opposite direction. Thus the forces of 
the balancing couple may be equal to the 
original forces, or smaller or larger, and their 
distance apart will then be equal to or greater or 
less than the original distance in order to give 
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the same product as before. A couple need not 
consist of two single forces, but may be composed 
of two groups of forces, each having a mean 
centre of effort, at which the sum of the group 
may be supposed to act. This will -be illustrated 
in the next lesson in connection with the 
strength of beams. 

Centre of Gravity. The centre of gravity 
has been variously defined; the simplest 
definition as regards its application to the parts 
of structures is “ that point about which, if the 
body could be supported, it would be evenly 
balanced.”’ It is also “that point at which, if 
the whole mass could be collected, the equili- 
brium would remain unchanged.”’ 

It is sometimes of assistance to make use of 
the centre of gravity of a load upon a beam, as 
when the toad ie distributed over a portion of 
the length at unequal distances from the abut- 
ments, the load upon each abutment, or the 
amount of reaction at the supports, will be the 
same as if the whole of the load were collected 
at its centre of gravity. 

Continued 
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land, The Alps. Peaks and Passes, 


By Dr. A. J. HERBERTSON and F. 


Belgium—A Little France. Belgium 
(11,500 sq. miles) is a small country, only half as 
large again as Wales. Geographically, it is a 
continuation of Northern France, the flat surface 
being represented by the Plain of Flanders in the 
north, while in the south the land rises to the 
forested Ardennes. The rivers are the sluggish 
Scheldt and its tributary the Lys, and the swift, 
picturesque Meuse, coming down from the plateau 
of Langres in a forested gorge through the 
Ardennes. before it crosses the plain to the 
delta of the Rhine, which it enters, as does the 
Scheldt. 

How the People Live. Though so 
small, Belgium is densely populated. In the 
plain the whole country is highly tilled, and 
looks like a vast market garden, unbroken by 
wall or hedge. Farms and cottages are built on 
every spot which can be used without reducing 
the arca under cultivation. New land is drained 
in the marshes or cleared in the forests to supply 
the needs of the growing population. Enormous 
quantities of vegetables are grown, as well as 
rye, oats, wheat, potatoes, and sugar-beet. 

Belgian Industries. The industries are 
equally important [88]. In Southern Belgium 
many manufactures flourish on the coalfield, 
which is continuous with that of Northern 
France. Iron is also abundant. Iron industries 
of all descriptions, including machinery, loco- 
motives, and all requisites of modern enginecring, 
are carried on extensively in and around 
Charleroi on the Sambre and Liége on the Meuse. 
The latter makes firearms of all descrip- 
tions, and may be called the Birmingham of 
Belgium. The woollen manufacture, partly 
due to the excellent wool of the Ardennes, has 
been important for centuries. The Leeds of 
Belgium is*Verviers, east of Liége, where glass 
is also made. Brussels carpets are made at 
Tournai and elsewhere. In Northern Belgium 
the chief manufacturing city is Ghent, on the 
Lys, the Manchester of Belgium. It obtains 
raw cotton through Antwerp, on the Scheldt, 
the Belgian Liverpool, and the water of the 
Lys has remarkable bleaching properties. The 
linen manufacture has been important for cen- 
turies. Most towns make lace, especially 
Brussels, Ghent, and Mechlin. 

A Word on Belgian Towns. Brussels, 

, on a tributary of the Scheldt, is a 

ty, with modern suburbs. Its grand 
cathedral, town hall (Hotel de Ville), and 
picturesque market-place, surrounded by fine 
old houses, recalls the ancient splendours of the 
Flemish cities, which, in the Middle Ages, were 
the busiest manufacturing and trading centres 
of Northern Europe. Hardly one of the many 
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Flemish cities, now decayed, but has fine speci- 
mens of the domestic and public architecture of 
the Middle Ages. Even Antwerp, with its great 
docks, enormous commerce, and all that makes 
up a modern port of the first rank, its broad 
streets, and modern conveniences, its sugar- 
refining, distilling, shipbuilding, and other 


. industries, preserves in its midst the medieval 


city which attracts thousands of tourists 
annually, Ostend is the largest of Belgian 
watering-places, and an important packet 
station, especially for Dover. 
CENTRAL EUROPE 

A Difficult Task. So far we have 
described regions with a geographical as well as 
a political individuality ; but in Central Europe, 
as any map shows, the boundaries of the coun- 
tries do not correspond with any geographical 
features. The delta of the Rhine, for example, 
forms Holland, but the rest of its course is in 
Germany and Switzerland. Or, again, take the 
Alps. Following a political classification, we 
must describe the Alps of France, Switzerland, 
Austria, and Italy separately, as though they 
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had no connection with each other. Such a plan 
entails waste of space, as well as confusion of 
ideas. Let us, then, select geographical rather 
than merely political divisions, and begin by 
tracing the course of the Rhine from its delta 
on the North Sea to ite cradle among the Alpine 
snows. This will bring us to the Alps, the 
greatest geographical feature of Europe, after 
which we can continue the description of the 
various other divisions. 

The Rhine and Central Europe. 
Let us, in imagination, stand on a commanding 
peak in the Swiss Alps and try to realise our 
position. We are, as it were, on the gable roof 
of Europe, with the land falling away in all 
directions to the surrounding seas. Looki 
north on a clear day, we see, beyond the world of 
snow-peak and glacier in the immediate fore- 
ground, low, rounded hills, forested—if we saw 
them nearer—showing as a faint blue line on 
the distant horizon. These are not Alps, but 
part of the Central Highlands “"* ° ** 
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Alps. Beyond this blue line of hills, if vision 
. permitted, we should see the land gradually 
sinking to a vast plain, broken by outliers of 
the Central Highlands, and ending at Jast in 
the flat, marshy shores of the North and Baltio 
Seas. Across this plain we should trace the 
silver threads of many rivers, following the slope 
of the land northward to these seas. But of all 
these rivers, one, and only one, would he the 
child of the glacicr streams sparkling in the 
Alpine valleys actually beneath our eyes. This 
river, the one link between the Alpine snows and 
the seas of Northern Europe, would be the 
Khine. 

Entering the Mouth of the Rhine. 
Much of Holland consists of the delta of the 
Rhine [84]. Tho land along the North Sea is so 
low that the sea must be kept out by dykes, and 
so waterlogged that it must be drained by canals 
and pumped dry by windmills. Windmills and 
more windmills, canals, white houses, and green 
mendows are every traveller's first impressions of 
the Rhine and Holland. Of course, the sea has 
devoured great slices of such a coast, forming 
the shallow gulf of the Zuider Zee, and leaving 
a chain of sandy islands parallel to the coast. 
Across this flat region, which is largely made of 
sediment brought down by the river, the Rhine 
reaches tho sea by many branches or distribu- 
taries, forming an intricate network of inter- 
socting channels. We might, therefore, reach 
the main stream by many routes, from cither the 
North or the Zuider Zee. The usual route is by 
the Hook of Holland and Rotterdam, on the Lek. 


innumerable islands and sandbanks, is or is not a 
tributary, but it must not be mistaken for a 
distributary. Flushing, on the island of Wal- 
cheren at its mouth, is where the pilot comes on 
board for the intricate navigation of the Scheldt 
to Antwerp, the port of the Scheldt. 

Holland, or the Netherlands. Holland 
(12,600 sq. miles) is an almost trecless, 
alluvial land, destitute of minerals or building 
stone, but fertile where it can be drained. The 
climate does not differ much from our own, but 
is rather wetter. Cereals, hops, and sugar-bect 
are grown. The polders, or reclaimed meadows, 
pasture many dairy cattle, and much butter 
and cheese are exported. In some respects, 
therefore, it recalls Denmark. The Dutch are 

at gardeners, famous for their bulbs. Whole 
elds of them may be seen in flower outside some 
towns in spring. There are many industries, the 
raw materials being cheaply brought by water. 
The chief manufacturing centres—Breda, Til- 
burg, and Maastricht—are in the south. Rotter- 
dam, the port of the North Sea, and Amsterdam, 
the port of the Zuider Zee, both manufacture 
the colonial produce brought to their wharves 
from the Dutch East Indies. Amsterdam cuts 
diamonds: for “<ueou. wwe 
trade in butter and cheese, and, of course, engage 
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in fishing. The capital, S’Gravenhage, or the 
Hague, is on the coast. Inland, a little to the 
north, is the university town of Leyden. The 
most important inland town is Utrecht, from 


Peed VEL ULE ULLG OGDU ULE 
where the great river port of Duisburg is built, has 
a large coalfield, which feeds the textile manufac- 
tures of Barmen-E]lberficld, and the iron town of 
Essen, where the famous Krupp guns are made. 
It also sends coal by water to Krefeld, west of 
the Rhine, with silk manufactures. To tho 
south is Aachen, or Aix-la-Chapelle, a woollen 
and cotton town, on a coalfield. Diigseldorf and 
Köln, or Cologne, the latter with the finest 
cathedral in the world, are accessible to ocean 
steamers, and their trade is enormous. So far 
both banks have been flat and uninteresting, 
though the regions on both sides are fertile and 
prosperous. 

The Rhine Gorge. At Bonn, above Cologne, 
we enter the famous gorge cut by the Rhine 
through the northern part of the Central High- 
lands, between the Eife] and the Hunsriick on 
the west, and the Westerwald and Taunus on the 
east. Mile after mile we sail between mountain 
walls, each crag crowned by a ruined castle, 
and the lower slopes terraced for vineyards. 
At Coblenz, another great river port, the Moselle, 
from the Vosges,’ comes in on the west bank in 
a forested gorge between the Eifel and the 
Hunsriick. In ita basin ia tha crant fawtnaan 0 
d20UZ, UNS Haar Coalneld with many nr 
the independent Grand Duchy of 


and the old Roman town of Trier. Nearly 
opposite the Moselle confluence, on the other 
bank, comes in the Lahn, flowing in a similar 
forested gorge between the Westerwald and the 
Taunus. The Rhine gorge continues to Bingen, 
where we emerge into undulating country, and 
soon reach Mainz, at the confluence of the 
Main. If we could follow up this noble tributary 
it would take us by the banking city of Frank- 
furt, the university town of Wiirzburg, and the 
picturesque scenery of the Central Highlands, 
far into the heart of the Franconian Jura. We 
should certainly want to visit Niirnberg, on a 
tributary, the finest medisval city remaining 
in Europe, and now a busy manufacturing town. 

The Plain of the Middle Rhine. 
But we must follow the main stream across 
a richly cultivated plain, 20 or 30 miles wide, 
between the distant wooded Vosges on the west 
and the still more picturesque Odenwald and 
Black Forest on the cast. At the busy port of 
Mannheim a glimpse up the Neckar makes us 


long to visit Heidelberg, on a lofty crag in its’ 


forested gorge. The Neckar is formed by many 
mountain streams, coming down in lovely 
valleys from the Swabian Jura, which separate 
the Neckar from the Danube. The chief town 
in its basin is Stuttgart, the capital of Wiirtem- 
berg. The main stream of the Rhine continues 
across a land of cornfields, orchards, and 
vineyards. Karlsruhe, the capital of Baden, is 
connected with the Rhine by canal and has 
large engineering works ; Strassburg, with a fine 
cathedral, is the port for Miilhausen and other 
cotton towns of the Vosges. Freiburg lies at the 
entrance of a lovely valley leading into the 
heart of the Black Forest. We now approach 
Basel, or Basle, the frontier town of Switzcr- 
land, a great centre of trade and railway 
traffic, about 750 miles from the mouth and 
250 miles from the source of the Rhine. 

The Rhine in Switzerland. The 
direction of the river valley now changes, 
narrowing between the Black Forest on the 
north and the Jura on the south. Above this 
it flows in a gorge between the Swiss and Swabian 
Jura, leading to Lake Constance. Swift tribut- 
aries, grean with glacier sediment, rush down 
from the snowy Alps, now seen in the distance. 
The largest is the Aar, which rises among the 
highest peaks of the Bernese Alps, flows through 
Lakes Brienz and Thun, past Bern, the capital, 
and then northwards between the Alps and 
Jura, receiving, among many tributaris, the 
Reuss, from Lake Lucerne, and the Limmat, 
from Lake Ziirich. At Schaffhausen are the 
Falls of the Rhine, where the river leaps madly 
down from the higher ground west of Lake 
‘Constance. We next reach its exit from that 
lake, and are but a few miles from the Danube, 
the great waterway of Western Europe. From 
@ summit between the two we might possibly 
look down on waters flowing to the North 
and Black Seas respectively, so that here, in a 
sense, east and west, north and south, meet. 
After leaving Lake Constance, with its ring of 
towns, the valley leads us south, through 
scenery of increasing wildness. Swift rivers, 
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leaping down 3,000 or 4,000 ft. in 20 or 30 miles, 
rush to the roaring torrent of the Rhine, whose 
valley narrows to a wild gorge. At last, 800 
miles from the North Sea, our journey ends, at 
the source either of the Hither or of the Further 
Rhine, at a height of over 7,000 ft., among the 
grandest Alpine scenery. 

The Alps. We have now reached the 
heart of the Alps, which stretch across Europe 
for 700 miles. We generally think of them as 
in Switzerland, but they extend west into France, 
east. into Austria, north into Germany, and 
south into Italy. 

To describe the scenery of the Alps in words is 
not easy. It varies greatly in different parts. In 
the limestone Alps of Austria the peaks and 
pinnacles are too steep for snow to lie, and they 
soar into the sky like fantastic obelisks of muny- 
coloured rock. The familiar scenery of the Swiss 
Alps is something like this: Starting from our 
centre we climb on foat, or perhaps by rail or 
coach, up a smiling valley, between mountains 
clothed with forests of dark pine. Beside the 
road a swift torrent leaps from rock to rock in 
cascades of foam. Little villages of wood, 
with great overhanging roofs to carry the 
weight of the winter snow, are gay with vines, 
fruit-trees, and patches of maize. As we go on, 
the valley becomes more uphill, the mountain 
walls higher, the villages fewer, and the stream 
wilder. The bridges which cross it have 
canopies over them to prevent snow from 
breaking them down in winter. As we climb, 
the woods thin out, and their place is taken by 
steep meadows gay with flowers of every hue. 
The tinkle of the cow-bells and the little wooden 
cheese-houses tell us that we are among the 
high pastures, deserted in winter by man and 
beast, 

An Alpine Glacier. Above the mcuduws 
appear walls of rock, and perhaps at the end of the 
valley a dazzling vision of snow-peak and glacier. 
The grass ceases, gay to the last with flowers. 
We are at the edge of the glacier, with its lines 
of moraine, rocks, and stones, which have fallen 
from the towering precipices above, clearly 
marked on its white surface. Most likely its 
end is hollowed into a glittering blue ice-cave, 
out of which gushes the stream we have been 
following. If we would reach the snowy sum- 
mits, our way lies over the rough surface of the 
glacier, with its torn and twisted ice, split by 
deep chasms and crevasses of giddy depth and 
dazzling blue. The party is roped together, 
furnished with ice-axes, dark spectacles to dim 
the glare from the snow, and, above all, with 
good guides. Silently and cautiously, for a loud 
noise or a false step may start an avalanche 
of stones or snow and hurl al! to destruction, the 
climbers make their way over glacier and snow- 
fields, or along a knife-edge of rock, to the 
summit, to behold a view no words can 
describe. They may descend on the Italian 
side, through similar scenery. The snow and 
ice will not come so low as on the Swiss side, 


_and in the lower valleys chestnuts will replace 


ines, and mulberries, vines, figs and other 
fruit will speak of the Sunny South. 
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Valleysand Peake 
of the Alps. To 
understand the geogra- 
phy of the Alps, let 
us first beclearabout the | 
famous St. Gotthard 
region, the cradle of 
many Alpine rivers. We 
reach the St. Gotthard 
Pass, the gate of this 
region, from Lucerne, by 
following the lake, and its 
feeder, the Reuss, up to 
a height of 7,000 ft. A 
wonderfully engineered 
railway follows the val- 
ley to ahcight of 3,800 ft. 
and then plunges into the {g 
bowels of the mountains 
in a tunnel 9] miles long, 
emerging at the head 
of the Ticino valley, 
which leads down to 
Lake Maggiore, Milan, 
and the plain of the Po. 
Only a few miles from 
the source of these two 
rivers are those of the 
Further Rhine, flowing 
east, and of the Rhone, | 
flowing west, while those 
of the Aar, inthe Bernese 
Oberland, are also near 
[86]. Once clear as to 
these rivers, we can easily 
fix the geography of the 
rest. of the Alps in our 
minds. The Rhone flows 
west In a great irongh & 
between the Bernese 
Oberland to the north 
and the Pennine Alps 
to the south. Zermatt, && 
the needle-like Matter- 


horn (14,700 ft.), Monte 85. 


Rosa (15,200 ft.) and other giant peaks, are 
at the end of valleys opening to it from the 
south. From Martigny, where the Rhone turns 
north to Lake Geneva, we may visit the highest 

ak in the Alps, Mont Blanc, over 15,700 ft. 
south of the Mont Blanc group two rivers 
must be noted, the Dora Baltea, flowing south- 
east down to the Po, and the Isére, flowing south- 
west through the French Alps of Savoy and 
Dauphiné to the Rhone. Further south the 
Durance flows to the same river and the Dora 
Riparia to the Po. 

The Aar has already been traced from the 
ae of the Finsteraarhorn (14,000 ft.), the 
ighest of the Bernese Alps, to its confluence 
with the Rhine. Interlaken, between lakes 
Brienz and Thun, commands a fine view of the 
Jungfrau, the queen of the Bernese Alps, and is 
the starting-point for their finest scenery. 
The courses of the Reuss and Rhine we also 
know. East of the Rhine is the Vorarlberg 
district, and south the adine, perhaps the 
finest of all, with peaks 11,000 to 13,000 ft. 
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-of Italy are also -an offshoot from the 


THE BASIN OF THE RHINE 


high. The Inn flows through grand scenery 
to the Danube, between the Bavarian Alps and 
the Tyrol, with Innsbruck as its chief centre. 
From the Tyrol the Adige, or Etsch, tlows south, 
near the Ortler group-(12,800 ft.), the highest 
part of the Austrian Alps, the only one of the 
many rivers flowing south in long parallel 
valleys which does not enter the Po. Near the 
source of the Adige is the Gross Glockner 
(12,400 ft). The scenery and direction of the 
valleys graduallychange. Theriversno longer flow 
north and south, but east to the Danube, the 
largest being the Drave and Save. These eastern 
Alps form the Austrian provinces of Styria, 
Carinthia and Carniola. From the northern 
end of the Austrian Alps spring the forested 
Carpathians, and from the southern | the 
Dinaric or Dalmatian Alps, which border the 
eastern shores of the Adriatic. The A es 


Ips, but 

with quite different scenery. 
Some Notable Alpine Passes. These 
are, of course, connected with the valleys 


already mentioned. In the centre the St. 
Gotghard leads from the head of the Reuss valley 
to the head of the Ticino valley, thus giving a 
through route from the North Sea to the Adriatic. 
In the west the Mont Cenis, also followed by a 
railway, with a tunnel 7} miles long through 
the core 
of the 
Alps, 
leads 
from the 
valley of 
the Arc, a 
tributary 
of the 
Isére, to 
that of 
the Dora 
Riparia, a tributary of the Po, and to Turin. 
The Brenner, in the east, leads from the Inn 
to the Adige. All these give through routes 
right across the Alps. The Simplon, with a 
tunnel 12} miles long, leads from the middle of 
the upper Rhone valley to the valley of the 
Toce and Lake Maggiore. Many famous passes, 
not accessible by rail, lead from one valley to 
another, but these need not be mentioned. 

Switzerland. Switzerland (16.000 aq. 
miles) is a union of many independent cantons 
which grew up on both slopes of the Central 
Alps, round the lakes which fill many of the 
lower valleys, and on the plateau at their 
northern base. The Federal capital is Bern, 
on the Aar. Except on the plateau, the larger 
towns have become important because they 
command good routes across the Alps. Ziirich, 
Luzern (Lucerne), Bern, Lausanne, and Geneva 
are examples. 

Climate. On the plateau the climate is 
that of Central Europe, with hot summers and 
cold winters. In the Alpine valleys the winter 
varies in severity with elevation. Winter 
snow covers the summer pastures, blocks many 
of the passes, and renders the streets of the 
higher villages impassable. 

Why Switzerland is Prosperous. 
Switzerland is a brilliant example of what can 
be done by utilising the national resources, 
whatever they are. A land of uninhabitable 
mountains, with hardly any lowlands suited 
for agriculture, with no coal to feed manufactures, 
and producing hardly any raw material, it 
would seem to have small hope of prosperity, 

et it is one of the richest countries in Europe. 

ountaineers are generally resourceful and 
energetic, and the Swiss are no exception. 
They make the most of agriculture on the plateau, 
their manufactures are flourishing, their dairy 
industries world-famous, and they have brought 
to perfection what they call the Fremden 
tndustrie, or trade in tourists. 

The Tourist Industry. Switzerland 
discovered this industry and makes a fortune 
by it. Everything is done to develop it. Rail- 
ways are carried everywhere, even up nearly 
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perpendicular cliffs, and will soon reach the 
summit of the Jungfrau itself. Well-equipped 
hotels are built actually at the raw lke. 
Summer brings its tens of thousands of tourists, 
who enrich the army of caterers, cooks, waiters, 
porters, railway servants, and mountain guides 
who follow in their train. The favourite centres 
are the Engadine, where Davos is a sanatorium 
for consumptives, Zermatt, in the Pennine 
Alps, Interlaken, in the Bernese Oberland, 
Chamonix, for Mont Blanc, Vevey, and many 
other towns round the lake of Geneva, and 
Luzern and smaller towns round that lake 
for the fine scenery about the St. Gotthard. 


Swiss Agriculture.  Agriculturo is con- 
fined to the plateau and the lower valleys, 
where rye, oats, and potatoes are the chief crops. 
The summer is hot enough, especially on Lake 
Geneva, to ripen the vine and maize, and in the 
valleys of thé southern slopes the mulberry and 
olive are also cultivated. Not enough food is 
grown for the population, and food-stuffs are 
largely —— 


The Dairy Industry. With the rich 
pastures of the Upper Alps, dairy farming was 
bound to be important. Many Swiss cheeses 
are famous, and the manufacture of condensed 
milk is a specially Swiss industry. Notice how 
the character of a country affects even the way 
in which it pays to usc milk. Other pastoral 
countries, Ireland, Denmark, Holland, make 
butter their staple, but they are maritime. 
Switzerland is in the heart of Europe, and trans- 
port is difficult and costly. Cheese and condensed 
milk are highly portable, and do not spoil by 
keeping. Hence their selection. Let us never 
forget to look for geographical explanations 
of this kind. 


Manufactures. The manufactures aro 
important, partly because the people are shrewd, 
industrious, and well educated, but also because 
there is an inexhaustible supply of cheap motive 
power. This is furnished by the irresistible 
force of the rivers rushing down from the Alps. 
Always important, water-power has become 
invaluable with the development of electricity 
as a motive-power. The electrical industries 
are growing all over Switzerland. 

The mountain ra‘lways are driven by elec- 
tricity, and the nearer a town or hotel is to the 
snow-line, the more certain is it to be lighted 
by electricity. Textiles are manufactured in 
the busy towns of the plateau, silk at Ziirich 
and Basel (Basle), and cotton round Ziirich 
and St. Gallen. Textile and electrical machinery 
are made at Ziirich, the industria] capital of 
Switzerland, and locomotives at Winterthur. 
Geneva, the commercial centre of the west, 
gives its name to the watches and clocks made 
in the valleys of the Jura, in the canton of Neu- 
ch&tel, north of the lake of that name. Lausanne, 
magnificently situated on the north of Lake 
Geneva, is also a busy town. 


Continued 
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By Mrs. W. H. SMITH 


OF late years the term “ tailor-made,” as applied 

to ladies’ garments, has included the most 
elaborate confections, distant as the Poles are 
asunder from the original ideal—a plain, neat 
costume, distinguished only by the perfection 
of its fit and cut. 

To ao sartorial artist the former are but 
hybrid productions, and he inclines more to the 
real “ tailor-built“ coat or gown, which may 
be considered the foundation of all good ladies’ 
tailoring. 

A Double-breasted Coat. As it would 
be impossible to deal with all the varicties 
under this heading, we have selected for our 
first example a plainly-fitting, double-breasted 
coat, as that from which the most benefit can 
be derived, and so pave the way for more 
claborate styles. 

MaTRRIALS REQUIRED. 2} yd. of cloth, 
64 to 56 in. wide ; 2} yd. lining, 42 in., or 5 yd. 
silk, 22 in. wide ; 4 yd. linen; } yd. hair cloth ; 
1} yd. linen canvas ; 3 in. collar canvas ; 1 doz. 
fancy buttons ; « recl of machine silk ; button- 
hole twist. 

All the linings and trimmings required should 
be procured at a tailors’ trimmings warehouse. 
Tt is well to have the finest linen canvas and 
the best fine linen for the stays. 

Measurements: Bust, 34 in. ; waist, 25 in. ; 
sleeve (centre-back to elbow), 20 in. ; elbow to 
wrist, 10 in.; neck, 15 in.; length of back, 
16 in.; full Jength, 40 in.; front length (nape 
to waist), 2] in. 

The measurements are taken the same as 
those for DRESSMAKING [see page 186], with the 
addition of one from the nape of the neck (at 
back) to the waist in centre-front, which gives 
front length.’ The chest measure is taken 
2 in. above the bust-line. 

Working scale, half-bust ; 
allowed on all seams. 

The Drafting. A shect of brown paper 
will be required, 36 x 48 in. Square lines 
§ in. down from top and 4 in. in from long edge : 
letter the corner A [58]. A to A’, one-sixth of 
neck (23 in.); A* to Ab. ? in.; A to B, one- 
sixth of back length (28 in.); A to C, one-third 
(5% in.); A to D, length of back (16 in.); D 
to D* (2} in.); D to E (7 in.); D to Es (24 in.), 
or length required. Square all lines except 
waist; D to 1 (14 in.); draw centre-back line 
from 1 to A, and from 1 through E line to 
bottom of coat, Eb. Back line to C* (on bust- 
line) one-third of bust plus } in. (6$ in); on 
to F, two-thirds (11 in.);.F to F’, one-fourth 
of bust (4} in.); EF’ midway between; F° 
to X, # in. ; back line to G, half the bust and 
din. ; Gto H, 3in.; C* toI, one-twelfth (about 
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1 in.). Square line up from C*, make J on B 
ine. 

Back SHovuuper. Slightly curve from J to 
A", and neck from A’ to A. C' to J*, half the 
distance from A to C [see broken line]; make 
a dot } in. below J*, and K } in. to the right 
of dot just made. 

Square line from G to neck-line, and make 
L; L to M, one-sixth of neck (23 in.); M to 
M", 1} in.; M* to N, one-sixth of neck (2} in.). 

Square a line from N, one-fourth of bust, 
and make H'; N to N', 1} in. or half the 
distance from N to M"; curve the neck from 
H" through N* to M". 

Front SHovutper. Draw line from M®* to 
J; make O the length of back shoulder less 
1 in. ; drop O } in., to take off the sharp anglo 
at that point. ; 

ARMHOLE. Curve from O through F* and 
X to J, and from J to K; I to I’, } in. ; M* 
to P the front length (21 in.) less the back neck 
measure, a8 from A to A” (2} in.). Draw line 
from H* through P, the Jength of coat make 
Fr is F* to P” (3 in.). Draw waist-line from 1 
to P. 

Swe Preces. Fto I> (lt in.); 1 to 2 (2in.); 
curve from 2 to J"; where the curved line crosses 
bust-line make dot 3; 3 to 4 (2 in.); 5 midway 
between 4 and I’. 

Waist Suppression. 2 to 6 (1} in.); 6 to 
7 ($ in. less than 4 to 5); 7 to 8 (14 in.); 8 to 
9 (4 in. less than 5 to I"); 9 to 10 (1} in); 
drop 6 } in. in order to make the curve on side- 
piece the same length as from 2 to J*. Curve 
from 6 through 4 to K’ trom 7 to I, from 8 to 
1", and from 9 and 10 to lL”. 

Now carefully measure up the waist—+.e., 
between 1 and 2, 6 and 7, and 8 and 9; total, 
7 in. Deduct the amount for tufnings—i.e., 
14 in.—this leaves 5} in.; place this amount 
+ in. to the right of 10, with the inch-tape 
resting on P, and make a dot at half the waist 
measure. 

The distance between the dot and P is the 
amount to be taken out in darts, which in this 
case is 3in. P to 11, 2) in.; 11 to 12, width 
of first dart (1 in.); 13, in the centre of dart ; 
12 -to 14, 1} in.; 14 to 15, width of second 
dart (2 in.); 16 in the centre. Draw lines 
through the centre of each dart from bust to 
seat-line parallel with centre-front line. Curve 
the darts to within 2} in. of bust-line; extend 
the centre line of second dart to bottom of coat, 
and make 17; draw lines from 17 to 14 and 15. 

Square lines down from the centre of 9 and 
10, and 7 and 8, to the bottom of coat; make 
dots; 10° I in. to the left of dot, and 9* 1 in. 
to the right. Treat the second dart in the 


same way, making 7" and 8" } in. to the right 
and left of dot. Draw lines from 9° and 10* 
to seat-line, then curve from seat-line through 
hip-line to 9 and 10; treat the second dart 
the same; draw line from 2 to the bottom of 
coat; make 2*, then 6', 1} in. to tho left of 
2°: draw line from 6* to 6. 

THe Laps. H to H"3 in.; P to R 2} in. ; 
draw line from H” through R to bottom of 
coat, make P* ; extend B line 3 in. from centre- 
front, make 18; 1} in. to left make 19; 19 
to 20, 3 in. ; slightly curve from H" through 18 
to 20. Draw line from 20 to H.. 

THE Cottar. M' to S. }in.; H" to T. 2 in. ; 
draw line from T to S; S to T’, width of back 
neck as from A to A"; 
H* to 21, 2 in.; 21 to 
22,}4in. Draw line from 
H* to 22, and from 22 
to T’; square line down 
from T“; T“ to 23, 2 in. 
for fall; 23 to 24, 1 in. 
for stand. Where T 
crosses neck-line make 
N”; curve from N” to 23, 
and from N" to 24; and 
slightly curve from 24 
to T. 

A small dart | in. on 
either side of P. tapering 
away to nothing above 
and helow waist-line, is 
& great improvement 
to the figure. The 
top of dart should 
terminate 3 in. from 
bust-line and bottom 
1} in. below hip-line. 

Tracing the 
Pattern. Place the 
drafting on another 
shect of brown paper. 
The back sbould be 
cut first. Trace from 
1 to 2; from E» 
through 1 to A; from 
2" through 2 to J*, 
on to J, A”, and A, 
then E" to 2%. Re- 
move the drafting, cut out the back, and 
replace the drafting on the paper, each piece 
being cut out in the same way. 

CurnvEeD Sipe Prece. Trace from 6 to 7; 
6" through 6 to K; from 6° to 7*, from 7" 
through 7 to I, and on to K. 

UNDER-ARM Piece. Trace 8 to9; 8*, through 
8 to I"; from 8* to 9; 9* through 9 to I", on 
to 1*. 

ForE Part. ‘Trace 10 to R; 10° through 
10 to 1", on through X to 0; 10* through 
P* to P’; centre-front from P* through P to 
H"*, on to M*, thence to O. 

THe Lapet. Trace from P” through R round 
the lapel to H*. Trace the fold of lapel from 
T.to S, also the dot N®, and the inset mark for 
sleeve } in. above bust on armhole curve. Trace 


the darts carefully. 
Tar CoLiar. e from H* through N" to 
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24, on to T*; from N" to 23: and H* to 22 
on to T’. 

Sleeve Drafting. Working scaie, half- 
bust, 17 in. ; } in. turnings are allowed on all 
seams [59]. 

Take a piece of brown papor, 30 by 16 in; 
5 in. down from top and 1 in. in from edge, 
square two lines at right angles; letter the 
corner A. 

A to B, half working scale (84 in.) ; B'to C, 
2in.; Ato D, half the distance from A to B, 
less } in. (4 in.) ; D to E, same distance as Ato B; 
F, midway between D and E; F to G, one-fourth 
of working scale, plus 1 in. (5} in.) ; F to H, one- 
— fourth (4} in.); Fto Fe, 3in.; Btol. the 

length of sleeve to elbow. 

To obtain this, measure 

the distance from back 

- line to J" [see broken line, 
diagram 58]; deduct. two 

Beams—t.e.. 4 in.; this 

Jeaves 6 in. Deduct this 

amount. from the 20, and 

we have the correct length 
of sleeve, 14 in. 
A to J, 1 in. less than 

B to T (183 in.); J to K, 

10 in. (length from elbow 

to wrist), Square a line 
J out from K; K to L, 
| ]} in; L to M, one-third 
of working scale (5% in.) ; 

draw wrist-line from 
I. to M, and elbow- 
line from J to]; J 
to N, 14 in.; N to 
N*, one-third plus 
I] in. (7 in.) 

The wrist and 
efhow can be made 
smaller or Jarger, 
according to taste 
and fashion. 

Curve from L 
through N to D; 
draw linc from M 
through N* to B, 
and from N* to (. 

For the top of 

sleeve, curve from I) through H and G to B; 
and from D through F* to (; this conclades 
the sleeve proper. 

To obtain a leg-of-mutton shape, proceed as 
follows: (© to (* one-fourth (4] in.); B to B" 
the same, plus 4 in. ; 1 in. down from B" make a 
dot; X is } in. to the right of dot. Curve from 
D, 1 in. to the right of A, through (" to X. 

Tracing the Sleeve. First trace the- 
elbow and wrist lines, then from L through N to 
D, from M through N*, X and (* to D. 

Under-part, L to D; M through N* to C, and 
from C through F* to D. : 

Chalk-emarking the Pattern. Lay the 
various parts on the cloth as in 60. Shonld 
the cloth be faced, they must all go one 
way (not be reversed). Chalk all round each 
piece; then chalk the waist-lines, the roll of lapel 
as from T to S, centre-front as from P* to H’, 


1841 


~<a 





Centre Front 


‘7 


i # 


DRESS 
round all the darts and inset for sleeves. Inla 
must be left on the shoulder, top of back-nec 
darts, side-seeam of fore part, and 1} in. at the 
bottom for turn-up; 2 in., or more, on the 
bottom of sleeve, and } in. on the back seam of 
top ‘part should also be allowed. Chalk-mark 
the turn-up and cuff. 
_ Thread-mark all inlays, waist-lines, centre- 
3 front, lapel roll, darte, 
neck - curve, turn-up, 
position of pocket, 
according to directions 
already given for Boy’s 
Coa 







t. 

The cotton should be 
two yards in length, 
doubled and twisted. 
The twist causes the 
cotton to grip the material 
better, and prevents the 
threads from coming out. 

The facings must be 
cut from the fore part, a 
little below T, a trifle above 
20, and a little wider. round 
the lapel. This is necessary 
to allow of the latter turn- 
ing back freely, with the seam 
underneath. If this is not 
done, the lapel will curl up 
instead of under. 

The facings must also go 
2 in. below M” on shoulder, and 4 in. from the 
front at bottom. [See 58 and 60.) They can be 
joined, if nocessary, to economise material. Should 
the cloth be firm and not inclined to ravel, the 
join can be stoated with silk. [See SrrrcuEs. ] 

Now slightly damp the canvas all over with 
a wet rag, and press with a fairly hot iron. Fold 
and cut asin 61. Shrink the hair-cloth in the 
same way. 

Lining. The lining must now be cut, } in. 
larger and longer than the cloth, the reason being 
that the latter is elastic, while the former is not. 
Leave the same amount of inlays, and sufficient 
for a pleat on the shoulders, and also two in front 
of armhole—t.e., one at I*, the other at the 
inset-mark. This gives plenty of room for the 
bust, and prevents the lining splitting. 

Place each piece with the waist-line running 
with the thread of cloth, so as to prevent that 
part being on the bias ; if this is not done, the 
garment will be twisted. 

Then, again, the cloth itself is not alwa 
creased evenly, so that it is necessary to make 
snre that the selvedges are together, otherwise 


59. SLEEVE 
DRAFTING 


it will be found that, whilst one side is cut on © 


~ the straight, the under-piece is not, which is 
bound to result in their pulling one against the 
other, causing what is called a “ twist.” When 
this does occur, it is a very difficult matter to 
‘put right, so the worker will see it is most 
important to out these instructions for 
placing before cutting out. 

Before proceeding with the making, it is 
advisable to first read and study the following 
notes on machining and pressing, as the latter 
forms a most important part of tailoring, and 
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must be carried out in every detail if the garment 
is to be & success ; moreover, it has ‘to be con- 
tinually resorted to from the very beginning. 
Machining. Before stitching the seams 
the wotker should see that the machine is 
periecdy. clean. If it requires oiling, it should 
well worked to allow the oil to get into all 


the parte. 

Wheci, this lavdoaus dey thei eiiteh-on = pases 
of the same material as the garment. To be per- 
feet it should be locked in the centre, so that it 
is the same on both sides. Should the thread or 
cotton lie in a straight line along the back, the 
tension is too loose, and must be tightened by 
turning the tension-screw to the right—+.e., 
towards you. Should it lie across the top, it is 
too tight, and the screw must be turned to the 
left. When once the stitch is made right it is 
advisable to leave it so. It is seldom ne 
to alter the foot. Should there be any very thiok 
seams it can be raised a little by the foot lever 
while working; this will be far better than 
altering the position of the foot. 

Be very careful not to start or leave off 
machining with a jerk or violent start, as that 
will soon throw the machine out of order, and 
take half the service out of it; always loosen 
the top cotton and draw out both the top and the 
under together 2 or 3 in. before cutting. 

Now as to the cottons, etc. That on the 
shuttle or bobbin should always be a size coarser 
than the top, let it be silk, cotton, or thread. 
In stitching all outside edges at care is 
needed to do so evenly 
and to keep the corners 
square or round, as the case 
my be. If the former, it 
will be necessary to come 
to a stop with the needle 
at its lowest point. The 
foot must then be raised and 
the work turned round, so 
that the stitching is quite 
square. If a rounded corner 
is desired, the lever must be 
kept up slightly with the 
left hand, and the machine 
kept in motion, but worked 
much slower while the corner 
is being turned. 

The work must, of course 
be carefully guided all the 
while. Care and practice are 
needed to accomplish good 
machining. 

Pressing. The chief ob- 
‘ject of pressing is to make 
the seams and inside smooth, 
and yet to preserve, and in 
60 some cases improve, the 
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ARRANGING PATTERN Shape of the different parts 


of a garment. 
The seams of a bodice or 
—— should be — on each — of seams 
ore pressing them open. If the cloth is 
thick and heavy damp the edge of seams 
with a small sponge ; this facilitates the opening 


ON MATERIAL 


The iron must not be kept on too long, and 
must Be lifted up to let off the steam gencrated 
by pressing ; if kept on too long, the oil in the 
seal will be drawn by the heat of the iron to the 
surface of the cloth, which will take a great deal 
of steaming with a damp cloth to remove, and 
the cloth would need re-pressing. These re- 
marks apply to all kinds of pressing ; the newer 
the wool the more oil there is in it, and the greater 
the care needed in pressing. Care must be taken 
to preserve the shape and cut of any part of 
the garment. In sleeves, avoid stretching the 
elbow. 

The seams, when laid on sleeve-board, must be 
smoothed on both sides, as already explained. 
Begin to press from the bottom to the top of 
darts, and gradually smooth the round away 
on the pressing pad described, taking care not to 
press to the front nor into the armhole ; this is 
important to preserve the shape. After the 
canvas or linen has been put into the coat, 
stretch out the shoulder seams towards tho 
neck. 

Great care is needed here to make the waist 
fit closely when on. If the figure is very hollow 
it is best to strain out the hollow in waist-line 
1} in. above and below with the left 
hand while pressing this portion. 

The Pressing Pad. The press- 
ing pad is a most necessary adjunct to 
the outfit for ladies’ tailoring to enable 
the rounded portion of the figure to be 
dealt with. It can easily be made as 
follows : 

Cut two oval pieces of cloth, each 
measuring 11 in. in length and 8 in. 
across the widest part. Stitch them 
together to within about 3 in., and : 
pack well with small pieces of cloth HINEN 
till the pad is perfectly hard ; then sew up the 
opening. 

The Making. We can now return to 
our material. Take the right front, baste the 
darts from top to bottom, stretching the back 
parts to meet the front, as at 11, 12 and 14 and 
15; they must be stitched from the bottom to 
a fine point at the top, leaving no blister or 
bubble. Slightly damp the scams on both sides 
(if the cloth 
in thick), 
and press 
both sides 
on a bare 
board with 
a mode- 
rately hot 
iron until it 
is perfectly 
dry. If this 
is not done 
‘the seam 
will rise 
again, and 
no amount 
+. Of press- 
ing will 
flatten it. 

Slightly 
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stretch with the left hand 1} in. 
above and below waist while 
pressing ; great care should be 
exercised here while doing so. 
The centre-front dart, as at P, 
must next be basted and 
stitched, tapering it to very 
fine points top and bottom. 
Now open the seams, slightly 
damp them, and press. The 
top of darts should be pressed 
on the pad described, over a 
clean, damp cloth (which 
should be folded), to press | es 
out all bubbles and give a ey 
rounded appearance to the 61. How ‘to puUT 
bust. The bottom of centre yy rH canvas 
and first darts must be 

pressed on a bare board or cloth, the latter 





for preference. 
he Canvas. We are now roady for the 
canvas. First cut the centre-front of dart, 


and serge the edges together closely to make 
them lie flat. If the canvas is very thin, as 
it should be, it can be seamed. 

Place the right front on the table wrong side 
uppermost ; place the canvas in position 
4 in. beyond the front of lapel to allow 
for padding, baste to the cloth, keeping 
it rather loose, particularly across the 
chest. Be sure and slit the canvas as in 
diagram 61, and insert two wedges of 
canvas on the shoulder 4 in. wide at 
the top and 2 in. Jong, tapering to 
nothing. These must be secured to the 
canvas; then baste the bridle along the 
break of lapel, a3 from T to Ne. This 
consists of a strip of straight linen 
1 in. wide, folded in half, with the 
fold placed to that of lapel, which must be held 
rather tight [62]. 

The Lapel. Pad the lapel to within 4 in. 
of the edge of cloth (the closer the stitches are 
the better will be the result); on no account 
must there be any ridges between the rows; and 
a fine needle and silk should be used, the silk 
being drawn up lightly. 

Preparing Fronts. When this has been 
done the canvas must be pared away } in. from 
the edge of cloth. Now cut the linen stay | in. 
wide and long enough to go from 1} in. beyond 
the break of lapel right round front and down 
to the bottom of coat. When basting it must 
be held rather tightly 3 in. on cither side the 
point of lapel, as at H’, but less tightly down 
the front. Serge the inner edge of stay to the 
canvas. The outer edge must have a thread of 
the cloth taken up with the canvas. 

Place the front on the table wrong side upper- 
most, on a piece of cloth, if —— and press 
all round the edge and the lapel with as damp 
cloth over. The iron must not be-too hot, and 
the cloth must be wrung nearly dry. 

Now baste the hair-cloth very thickly to 
the canvas, to keep it in position ; it must be 
slit at the shoulder and opposite the top of the 
darts. [See 61.] 

When this is done a strip of linen ? in. wide 
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should be basted over the e to prevent the 
hair working through the cloth; it must be 
caught to the canvas on one side and the hair- 
cloth on tbe other rather loosely. 

Now take a piece of linen 6 in. wide for button 
and buttonhole stay; first it, then place it 

in. above the break of lapel to 7 in. below waist- 
ine. Baste to canvas loosely } in. in from the edge, 
and secure to this with several rows of basting. 

We are now ready for the facing; the outer 

sedgo of this must first be shrunk to match the 
edge of front from T to bottom. It is safest to 
place the facing on the front and measure 
carefully from T to find how much has to be 
shrunk out. This must be done with a damp 
cloth and a ratber warm iron. Place the facin 
on the right side of force part, face to face, wit. 
the shoulder to the left ; baste from the bottom, 
keeping the facing easy at T to 1 in. below this, 
and quite full round the lapel; machine } in. 
from the edge, beginning at the bottom, 
round the lapel to H* (any seams with a 
fulness on one side must always be stitched 
with the fulness underneath). Cut the edges 
oven to within } in. of stitching, open and press 
the scam; turn the facing back, working out 
the points with a bodkin; baste the edge of a 
working the seam } in. under, so that it shall 
not be scen on the right side; baste again along 
the break, pressing the cloth towards the point, 
and put one ortwo stitches more near the point ; 
this should b0 done over the band to make the 
lapel curl under; now baste the edge below 
lapel, working the scam 3} in. in, keeping it 
easy at the portion marked T; baste again 
through the centre and the outer edge. 

The Jeft front must be made in the same way. 

Putting Material Together. We next 
po to put the back and side pieces together. 

n all cases the waist-lines must be kept even. 
If this is not done there will be what is called a 
“twist.” The seams must be basted thickly (four 
stitches to the inch), } in. in from thread-marks. 
First baste the centre-backs together, next the 
curved side-pieces ; one must be basted from top 
to bottom, the other from bottom to top—the 
back part must be uppermost when doing so. 

_ Before basting the under-arm to fore part, a 
little attention must be given to the inlays. 
The edges must be damped and stretched on the 
sleeve-board with a warm iron, great care being 
taken to keep clear of the thread-marks, as the 
edges only are to be stretched until they bave a 
wavy appearance. If this is not done the inlay 
will contract the outside. . 

Having stretched the edges, baste the under- 
arm to fore part and shoulders, remombering 
to stretch the latter towards the neck when 
basting to the back shoulder. 

The coat is now ready to try on. If the 
measurements have been taken correctly, there 
should be very little, if any, alteration required ; 
but, should any be necessary, it must be made 
at the shoulder and under-arm seams. 

When the coat has been fitted, the seams 

(with the exception of the shoulder, which must 

have the basting removed and be left free) 
must be stitched with silk. 
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Remove the basting very carefully, otherwise 
the cloth: will be damaged; press the ‘seams, 
stretching 1} in. above and below waist, to make 
them fit in the hollow and fall freely on the hips. 

Now turn the bottom up to thread-marks and 
baste. 

This can either be stitched to match the fronts 
or serged to the cloth. If the latter, it must be 
done with a fine needle and silk, and only a 
thread of the cloth taken up, as on no account 
must the stitches show on the right side. Serge 
the bottom of facing to the inlay’ neatly, and 
the facing to the canvas. Turn back the lapel 
in ita proper position and fold the edge of 
front back from centre-line ; this is to prevent 
the facing being tight. Remove the basting 
of fore-part, except the centre-line. Stitch the 
edges close to the edge and at least } in. 
from first row. Now space the buttonholes 
and work them. , [See lesson on Buttonholes in 
Boys’ Tartorina.] ‘Six should be worked 2 in. 
apart, the first being level with T and } in. 
Jonger than diameter of button. 

To obtain the positions for buttons place the 
right front over the left, with the centre-lines 
directly on each other, as from H to P. Mark 
through the eyes with a piece of chalk, which gives 
the correct position. Now turn the right front-back 
from centre-line to get the position for the other 
set of buttons ; mark through the eyes as before, 
and place a thread-mark in each chalk-mark. 

The buttons on the left front must be sewn 
on as already described in Boys’ Tamorinc— 
i.e.,with astem. Those on the right, however, do 
not need a stem, as they are only for ornament. 
The buttons must not be sewn on until the 
final pressing has been given. | 

If pockets are required, they can now be put 
in, and should be of the jetted or piped kind, 
which are made in this manner. ‘ 

The Pockets.. For the position and shape 
of the opening, see 58. First make a heavy 
chalk-line along the opening 5 in. long; take 
8 | re of cloth not less than 2 in. wide 
and $ in. longer than the opening; place 
this over the chalk-mark face downwards, and 
pat well with the hand; raise the piece of 
cloth, and you have thecorrect shape of opening. 
This is for the piping, and should be cut 1 in. 
wide below the impression ; cut another piece 
to match, for the top; place a linen stay on 
wrong side of opening on the thread-marks, } in. 
on either side; baste all round, turn the coat 
over, place the two pipings above and below and 
quite close to thread-marks [68] ; baste to coat. 

Now cut the front of pocket 6 in. square, 
cut the top same shape as opening, leaving 1 in. 
at each end, which must be curved, as in 
63. Place this on the lower part of pocket, 
curved edge to curved edge, baste together, and 
stitch 4 in. above and below opening. 

Before turning the pocket through stitch the 
bottom of pipirfg to the pocket, cut the opening 
between the stitching to within } in. of each 
end, and nick the corners, as in previous lessons; 
turn the piping through, work the corners even, 
press the seams and baste the piping of lower 
edge back. Treat the top in the same way. | 


Now take the back of ket, which must 
be 1 in. longer than the boat. stitch a cloth 
facing 2} in. wide along the top, as described for 
boys’ pockets, place on the wrong side of open- 
ing 1 in. above, facing underneath; baste in 
position, turn the coat over, stitch the top of 
pocket from, end to end as close to the piping as 
posrible. Asecond row of stitching can be made, 
if desired, to match the fronts. 

Now turn back the back of pocket, and stitch 
the lower edge to match the top ; turn the coat 
over, baste the front and back of pocket together, 
taking in the linen stay each end and round 
the corner. Machine all round. beginning and 
terminating 4 in. on each side of opening. 

Turn the coat over and stitch the corners, as 
shown in 64, both to strengthen and to give the 
a neat appear- F 
ance; remove 
the basting, and 
close the opening 
with three or four 
stitches taken 
through the 

piping. rae 
NMow give it a %.: 
good pressing on 
the wrong side, 
with a damp cloth over, to make the edges of 
opening as thin as possible. 

Place a piece of dry linen over the front facing, 
with the lapel turned back in its proper position, 
and press well with a warm iron. 

Should there be any shine on the right 
Ride, caused by the pressing, take a piece of 
linen, wrung a8 dry as possible, and a warm 
iron, and go over the shiny parts very care- 
fully. On no account let the iron rest on the 
cloth an instant, but lift it up and down all the 
while. Remove the linen, take a clothes-brush 
with an unpolished back and pet all over the 
parts pressed, to prevent the steam from rising, 
then lightly raise the nap with the brush. 

The Linings. Tho greatest care should 
be exercised when basting linings inside coat, 
as here we have one of the chief difficulties 
in ladies’ tight-fitting garments. As in the case 
of outside cloth, so it is with the linings ; the 
curves and ease in length and width must be 
fairly equalised along all seams and over all 
portions of the body-pieces, as, if this is not 
attended to, the garment will be contracted, and 
twist in every direction, quite ruining the fit. 

There must be an ¢ in. pleat in the centre-back 
and shoulders, and two or three small ones round 
the front of the armholes. Each piece must bo 
quite eary in width and length, particularly in the 
hollow of waist and across the bust, and should 
be nicked 1 in. above and below waist. 

The seams of the linings should in all cases 
follow exactly the lines of outeide seam. In 
basting allow each piece dealt with to lie 
smoothly in front of you, and, in addition to 
basting in position, baste them thickly along the 
teams previous to felling in position. 

The linings can be made up separately if 
desired, in which case they must be basted 
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together on the same lines as the coat itself, 
keeping the waist-lines together. The backs, 
curved side pieces and under-arm pieces should 
be. basted and machined, then basted to the 
coat, waist-line to waist-line. Place front 
lining on the facing; baste on “easy,” with 
the edge of coat towards tho worker, keeping 
very full across the top of darts; baste and 
secure with back and fore stitch [see StrrcuEs, 
Boys’ TAIIORING); remove and baste carefully. 

It is advisable to cut the threads here and 
there; turn the lining over, and give a thumb 
press, bringing the lining a little over to hide 
the stitches. Baste the darts to the darts 
of coat, and waist-line to waist-line, fulling the 
lining a little towards the facing. Turn in the 
edge of fore part, place over the under-arm seam, 
waist-line on waist-line ; baste the bottom, and 
fell in place. : 

After inserting the linings, baste and machino 
the shoulders; remove the basting. open and 
pres3 well, stretching towards the neck ; baste 
the canvas to the shoulder scam, well stretching 
it ; basto the lining over the canvas. 

The Collar. Procure the propor linen 
canvas, cut on the bias—not quite on the cross— 
as directed for Boy’s Coat, then place the pattern 
on the canvas, chalk-mark all round and along 
the croated row. ‘Two pieces will be required, 
also two pieceg of cloth on the bies, for the inside 
collar. Cut the pattorn, allowing } in. extra 
on the cloth all round, and mark the crease with 
chalk, both in canvas and Cloth. The material 
for the inside collar—which is the part we havo 
to turn our attention to first—may ke either of 
theeamce as that of coat—thin Melton—or Italian 
cloth of the same colour. 

Overlap the centre seam of canvas and baste 
with small etitcher, to hold together; run a 
thread through the chalk-mark of create, place 
the canvas on the table or slecve-board, with 
the stand towards the worker. 

Now press the edge of stand back with w hot 
iron until it lies flat on the fall, slightly strotching 
the outside and shrinking in the crease (the 
crease must not be stretched, or the collar will 
stand out at the back of the neck when on). 

Inside Collar. Place the canvas on the 
cloth, with the crease-rows together; run 4 
thread through the crease of both canvas and 
cloth, to hold together. 

Machine the stand with several rows of the 
stitching ; the closer the rows are together the 
better, the object. being to give firmness to that 
portion of the collar. 

The object of the padding [see Boys’ TarLor- 
ING] is to make the collar turn inwards, so the 
canvas is put on somewhat fuller than the inside 
collar to obtain this result. 

It is absolutely necessary that the crease- 
rows should be kept together throughout the 
making of the collar, and the padding must be 
done as thickly as possible, starting at the 
crease and leaving the cloth clear } in. all round. 
When this is done, à drawing-thread should be 
run through the crease-row and drawn tight— 
though not too tight—to prevent it stretching. 


Continued . 
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MACHINERY OF THE FARM 


The Necessity for Up-to-date Implements, The Seff- 
binder and Reaper. The Plough. The Smaller Tools 
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By Professor JAMES LONG 


How to Purchase Tools. In the 
management of a farm ect equipment is 
half the battle. Nevertheless, it is probable 
that, on the majority of British farms the 
implements and machines employed are of 
old type, involving slow and inefficient work. 
The great feature of to-day is to save manual 
labour, and thus to minimise ite cost. Farmers 
with capital are prone to pride themselves on a 
smart outfit, new and brightly-painted carts 
and waggons, costly harness, abundantly fur- 
nished in brass, with tools and tackle all of the 
best. Money is well spent if it is spent judiciously 
in buying not only the best, but no more than is 
required. A man with experience, however, is 
able to obtain many useful 
implements and machines 
as he needs them by 
attending farm sales, but 
the amateur or the non- 
expert, before attempting 
this method of purchase, 
should ascertain the mar- 
ket price of his Various 
requirements, and, above 
all, which are the most 
substantial and useful. 
From time to time new. 
implements aro intro- 
duced by manufacturers, 
many of which are of 
great merit. Por this 
reason the best agricul. 
tural shows should be 
attended at least once a 
year—the Royal, and, let 
us suggest, the exhibition 
of the county in which 
the farmer resides. Be- 
fore making a purchase, 
however, it is well, where 
the same class of implo- 
ment or tool is made by 
various firms, to com 
them as far as possible on the show-ground in 
order to learn their relative price, strength, 
and capacity for work. Farm tackle bears a 
good discount, and the buyer should not forget 
this point, whether in dealing direct with the 
maker or his agent. As far as possible, imple- 
ments should be manufactured of wrought iron 
or stee] and wood—where wood is employed —of 
the toughest kind ; and it is here that, as a rule, 
British goods are so much superior to those made 
both in America and on the Continent. Again, 
wherever possible, implements and machines 
should be selected in which the wearing parts can 
be most easily replaced, and here there is great dif- 
ference in the productions of the various makers. 
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Carte and Waggons. Carta and waggons 
should be made of the best and toughest timbers 
especially where the greatest strain occurs, and 
provided with strong ‘axles, substantial wheels, 
strong arms and raves, good bottoms and extra 
strong angles [p. 1629]. Care should be taken in 
making a selection that the wheels and tyres are 
of such a width as the nature of the soil demands. 
Good carts are sometimes—more often in the 
past than the present—made on the farm where a 
skilled wheelwright is obtainable. A cart should 
tip easily, and where intended for use in hay-time 
and harvest, it should be provided with ladders, 
back and front, which, like the arms, should be 
liable to as little strain as possible. Carts and 
waggons should be kept 
well painted, the best 
white-lead and oil being 
used, and always under 
cover when not in use. 
As a rule, it is probable 
that more damage is done 
to both by exposure to 
rain than by work. A 
liquid- manure cart is 
essential upon a farm of 
average size. There are 
many makes, some ex- 
tremely clumsy, others 
light and strong, with well- 
arranged mechanism. The 
metal of the tank should 
be stout, choking or block- 
ing should be impossible, 
while delivery should be 
wide and effective. 

The Self= binding 
Reaper. The self-bind- 
ing reaper is one of the 
greatest labour savers in 
modern agriculture. Few 
farmers have sufficient ex- 

rience to differentiate 

tween the various makes 
and to select the best with a degree of 
certainty. This machine should be little 
complicated and light in construction—a most 
important feature — but it should be strong. 
Bearing in mind the difficulty in the case of a 
buyer with little or no experience in making such 
a purchase, we would suggest that instead of 
depending upon his own judgment he should 
ascertain from other farmers the results of their 


- experience with the machines they possess, and 


select that which has done the best work and 
required the least repair. It is well, too, to see 
two or three of the best binders at work on similar 
land to that occupied and on similar crops to 
those grown by the intending buyer. When a 


machine is decided upon, the buyer should learn 
from the seller to appreciate the value of every 
working part, and how to take the machino to 
‘pieces for the removal of breakages, and for 
replacing wearing parts. The farmer should, 
indeed, master the mechanism of the binder, 
and especially learn how far he can him- 
self repair it, and when it becomes necessa 
to call in the aid of a skilled mechanic. All 
wearing and other parte likely to be required 
during harvest 

should be kept on a 
hand, and especially 7 IJ 
the knife sections, 0 
fingers, rivets, nuts, - 
screws and sheets. 

The ordinary 
reaper cuts corn in 
a similar manner to 
the self-binder, re- 
volving sails sweep- 
ing it on the ground in untied sheaves as it falls 
on the platform, leaving it to be tied by hand. 
This machine, although heavy to work, is less 
complicated, and is useful where tying is 
impossible. A combined grass mower and 
reaper is made by some firms, removable parts 
being attached for cutting corn; a second man 
rides with the driver, and sweeps off, the corn 
by hand in sheaf-size lots as it is cut. In each 
case wearing parts should be in stock, the 
machine regularly examined. cleaned, oiled, 
painted where necessary, and always in 
workable condition. 

Potato Raisers. There are several imple- 
ments or machines in the markct which are 
intended to raise the potato crop with expedition 
and completeness. The simplest is the ridging 
plough, to which a specially square-pointed head 
and breasts are attached. When at work the 
point of the implement passes beneath the tubers, 
which, with the soil, are thrown right and left, 
ready for picking up.. A more elaborate machine 
is made with a broad, horizontal blade, which 
passes beneath and lifts the potatoes, with the soil 
and haulm attached, and which are separated 
by revolving tines at 
the back of the machine. 
Better and quicker 
work is performed than 
with the plough, which 
necessarily leaves some 
tubers in the soil, these 
being recovered only, 
but not always en- 
tirely, after harrowing. 
A still more elaborate and costly potato raiser, 
made on a similar principle, lifts the tubers 
clear of the soil, raises, sorts, and bags them at 
one operation. It is questionable, however, 
whether it is really economical in practice to 
bag potatoes which have not been allowed to 
remain exposed to the sun and air to dry before 
picking and bagging. . 

Drille. Drills are made in great variety, 
but chiefly on two principles. In the cup drill the 

receptacle is carried between two wheels, 
@ second pair of wheels in front being chiefly 
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employed for steering. Passing through the seed 
receptacle is a rod upon which are disos fitted 
with small cups. When at work and in gear the 
rod revolves, the seed is picked up by the 
cups from beneath, and dropped into vortical 
cylinders, and thence into somowhat heavy metal 
coulters, which are drawn through the soil, in 
which they make narrow furrows, into which the 
seed is deposited as they ps along. Cups of 
various sizes are employed ip accordance with 
tho variety of seed 
used, while the quan- 
tity sown is regulated 
by the aid of cog- 
wheels, which are 
changeable, and 
which increase or 
decrease the revo- 
lutions of the cups 
may bo neces- 

sary. The cup drill 
does not sow exceptionally large or small socds, 
such as beans or grasses, the system of regulat- 
ing the quantity per acre is imperfect, and there 
is no possibility of measuring the area sown. 
The drill, too, is cumbersome and heavy in 
draught, and therefore slow in work, while it 
requires more horses and men than should be 
essential. On the other hand, the force-feed 
drill is of lighter construction, drawn by two 
horses instead of three, and worked by a man 
and a boy. A larger variety of seed can bo 
sown with greater accuracy and specd, and tho 
area sown can be measured. 


The Mangeledrill. Small drills, drawn 
by one horse, are employed for mangels, and 
here specially-formed rollers are attached to fit 
the ridges beneath the surface on which tho 
sced is deposited. Large numbers of farmers, 
however, employ the cup drill already referred 
to, but in this case the ordinary receptacle is 
removed and replaced by one of larger size, 
which takes both seed and manure, which are 
simultaneously drilled. Here, ugain, however, 
the machine is still more cumbersome and 
inadequate. 
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The sowing of grass seeds by the 
aid of a separate attach- 
ment is _ practically 
impossible with the cup 
drill, but the practice is 
followed where the force 
feed drill isin use. The 
writer has long advo- 
cated the manufacture 
of a combined machine 
which, having: | 
the seed—both corn and grass—when required, 
harrows it in at one operation; but, so far, no 
such labour-saving machine has been produced 
which comes up to the requirements of the case. 
The seed-barrow is an implement composed 
of a very long, V-shaped box with a lid, which 
is divided by partitions into compartments 
[p. 872]. At fixed distances there are discs 
with holes of various sizes, either of which are 
opened in practice in accordance with the 
quantity and variety of seed used. Passing 
through the length of the box is a rod upon 
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which circular brushes are fixed. ' When in 
work these brushes revolve and push the seed 
through the holes opened for the purpose. The 
seeds sown by the seed-barrow — and 
clovers, the implement being wheeled across the 
field by hand. There is, however, no system of 
regulation beyond that referred to, which is 
primitive and unworthy of advanced agriculture. 
The Threshing Machine. The threshing 
machine is lar 
structed ; it is driven by a steam-engine, to which 
a belt is attached. The machine is placed beside 
the corn rick, the sheaves or ‘oose corn are tossed. 
on to the platform, passed into the machine by 
the feeder, the grain is removed from the ears, 
screened, and in due course shot into a sack 
suitably placed to receive it. Simultaneously 
the straw, cavings, chaff, and rubbish—chiefly 
dust and weed seed—are deposited outside, while 
the tail, or inferior corn, passes into a second sack. 
It is seldom that a threshing machine is found 
upon a farm, the practice being to hire it when 
required, on conditions which vary more or less 
in accordance with the practice in the district. 
The Straw Trusser. Thestraw trusser is 
pow nade for attachment to the thresher, so that, 
when required, the straw may be tied in trusses 
for sale as fast as it comes from the machine. It 
is costly, but is frequently obtainable on hire from 
those persons who let out 
threshing machines. 
Presses. Hay and 
straw presses are now 
comparatively numer- 
ous, and are made for 
both steam and hand 


and heavy, but cleverly con- 
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A POTATO RAISER 


On some farms a weighbridge for weighing 
stock forms part of the equipment. 

The Winnower. Before delivery the 
already threshed corn is passed through the 
winnower, that it may be further cleaned and 
dressed, and that in consequence the sample may 
be finer, and realise a higher price. The blast of 
this machine should be sufficiently effective to 
remove what is not rejected by the screens and 
riddles, especially in the case of barley. Hand 
samples of dressed and undressed barley, wheat, 

or oats, placed side by 
-~ - -* . gide, will show the im- 
portance of the process, 
two or three light 
grains being sufficient, 
in the buyer's eyes, to 
warrant a reduction in 


TT Un 


power, the smaller hand- price. 
machine enabling a _ The Mowing 
capable workman to tic I tae Machine. A _ heces- 


a large quantity of hay 
—for which they are 
chiefly used—in a day, . 
string being siiployed: instead of hay or straw 
bands, which occupy much time in making, while 
the pressed hay occupies much less space on the 
waggon and in the railway truck, and conse- 
quently costa leas for conveyance to the buyer. 
It isimportant that the hay press should be strong, 
and that a weighing apparatus should be attached. 
The Weighing Machine. The weighing 
machine is chiefly employed for granary work, or 
for checking the weight of cake manure and seed. 
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A THRESHING MACHINE 


TRON LAND ROLLER IN SECTIONS 


ET. 


sary implement on all 
farms, the mowing 
‘machine is used for 
cutting grass, clover, lucerne, sainfoin, and mix- 
tur’ s[p. 1629]. The knife works on the principle 
adopted in the reaper, the crop being laid in even 
swathes. It is important that the mower should 
be at once light and strong, and among the many 
makes in the market it is now somewhat easy to 
obtain what is required. 

The Horse-rakKe and Hay-drag. Made 
in two forms, it is desirable that the horse- 
rake should be as wide as possible, in order that 
a considerable sweep may be taken at one opera- 
tion [p. 1630]. Owing, however, to the limit of 
the width of gateways, it is necessary that the 
wider rakes should be expansive and contractive 
at will, and thus it is that we have the telesco 
horse-rake. ‘The machine should be light, suit- 
able fo one horse, and so simply constructed 
that the hay, when raked, may be easily released 
by the driver. The tines should be flexible, and 
all parts easily replaced when necessary. The 
horse-rake, which is used for both hay and corn, 
is now supplemented by the hay-drag, which is 
drawn by a team of horses, one at each end of the 
implement. The strength employed enables the 
driver to collect a very large quantity of hay, and 
to deliver it at the foot of the rick if necesssary. 


The Haymaker and Swathe-turner. 
The daymaker is an implement upon which are 
a number of revolving tines or spring teeth, which 


pick up the partially- 


made hay, lift and 
toss it into the air. 
Attachment for lifting potatoes 


The machine practic- 
ally supersedes the 
old-fashioned and still 
common method 
adopted by the work- 
men with the hayfork 
[pp. 1628, 1631]. 








fe The swathe-turner 

| is @ comparative new 

SEE ve eee Machine, which, the 
Double breast for ridging upper side of P the 
PLOUGHSHARES newly-cut grass being 


dry as it lies in swathe, 
turns it over cleanly and rapidly, that the under 
side may be dried also. This machine is one of 
the most important and valuable on the grass 
farm. 

The Haysloader. A machine of Amcri- 
can invention, the hay-loader is 
intended to pick up hay as it ae 
lics in windrows and elevate it - 
to the waggon, thus dispensing a 


with a couple of men [p. 1632]. — 


Its work is rapid and useful, 
but the land still needs raking 
in the ordinary way. J 
The Elevator. The ele- * eee 
vator is a large implement, Tf. 
worked by the aid of a horse, 
which conveys upon metal-tined 
carriers travelling on endless 
chains the hay or straw from 
the ground or the cart to the 
top of the rick which is being 
built. It is a labour-saving 
implement of great value, al- 
though costly in the first 
instance [p. 1629]. 
The Plough. The one im- 
plement without which arable land culture is im- 
possible is the plough [p. 1229]. The number of 


excused if he becomes confused and finds selec- 
tion difficult. Having, however, decided upon 
the type and the maker, his wisest plan is to ask 
that a skilled workman may be sent to the farm 
with a suitable assortment, and that each may 
be tried on the land, for much depends upon the 
selection of the best and most suitable imple- 
ment. Something may be learned by examining 
the work performed on neighbouring farms if the 
soil is similar, and noticing the principle adopted. 
Again, when several ploughs are being tested, it 
is well to invite neighbouring farmers of expert- 
ence to witness and criticise the work, and to 
compare it with their own. The object of plough- 
ing is chiefly to prepare a seed-bed. To this end 
the soil may be ploughed sufficiently deep and 
laid up so that it will pulverise as perfectly as 
possible. It is also important that the work 
should be done with as littl¢draught or waste of 
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power, and as quickly as ible. The plough 
selected should be one in which the wearing parts 
of the breast, as well as the points and fins, 
should be replaceable. It may be that a double- 
furrowed plough will prove the most econemical, 
and that three or four horses, driven by one man, 
will do as much work as two pairs of horses and 
two ploughs driven by two men, or that a 
riding plough will better satisfy the ploughman, 
and encourage kim to do more or better work. 
It is time that the cumbersome ploughs employed 
in Kent and other English counties were re- 
placed by the modern iron and steel ploughs, 
which do more, if not better, work, with less 
draught. Additions for skimming, sub-soil- 
ing, and broad-sharing should, if possible, be 
obtained for attachment to one and the same 
implement. 

Harrows. Harrows are of various forms, 
sizes and weights [p. 1231]. Seed-harrows 
are light in structure, sharpened tines being 
fixed with nuts to iron frames. A set usually 
consists of three or four distinct harrows linked 
to a wooden bar, to which the draught-chains 
of the horses are attached. 
Heavier harrows for working 
down the soil and preparing 
a seed-bed are made both with 


aN ! iron and wooden frames, the 
EA latter sometimes being very 


— clumsy. Drag-harrows are 
ae provided with bent tines, which 

‘ enable them to pierce the 
ground to greater depth, and 
thus break up clods which are 
almost or entirely buried. 
Chain - harrows [p. 1379], made 
in various forms, consist of a 
_ number of iron links, which are 
. usually provided with points 
“ On one side. These are in- 
x tended for work on grass-land 
in spring, and, as occasion 
requires, on arable land, cspe- 
cially where it is necessary to 
collect weeds and other materials brought to the | 
surface by sharp-pointed harrows. 


JE PICIRNOENLS UWL UPUL! WICC, HOU PrUVlUcU 
with curved tines intended for entering the soil, 
reducing the size of the clods, preparing tilth. 
and removing weeds, cultivators, grubbers, and 
scufflers, are made in various forms and sizes. 
In some cases modern cultivators are combined 
tools—broadshares for paring the surface, hoes, 
and duck-foot shaped points being provided for 
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replacing the tines a8 occasion requires. The 
tines, like the other wearing parte named, are 
raised from the ground by the aid of a lever 
when the —— is out of work. More 
recently flexible or spring-tined cultivators have 
been introduced. . 

Rollera. The roller is made in several 
forms, the modern implement being of iron 
|p. 1843]. The weight, width, and diameter of the 
roller depends upon the work it is intended to 
perform. It is made to resemble a whole 
cylinder, or a cylin- 
der in sections, or it 
may consist entirely 
of rings, each of 
which fits loosely on 
an axle. The clod 
crusner, another 
form of roller, con- 
sists of rings, Which 
are serrated. The 
rolJsr is used on 
grass-land intended 
for hay, on arable - 
land after sowing, |, ~~ A+) 
andon Jand in pro- |: cecyearraasie 
cess of cultivation [| | ; 
at various stages, |. J 
when it becomes |. ee 
necessary to reduce [*; (svn wcn o srematmce 
the coarse soil into so 


r ‘ay ' —& 

ey 2 
a) a le a — 
CAST FRAME 


COULTER 





— 
a Bd, 
os he Ve ae 
* * ey -o. * 


fine tilth. ieee” 0) ae es 


1, 4h he 
he ee 

bec 

pes” ‘ 
wee Se To Wat ne . 

* we reg oe 
5 Me area? bat cs . ' 
* tyre * 

— 


The Grinding, 
or Griet = mill. 
Used on most farms 
where steam is em- 
ployed, the object 
of the grinding, or 
grist-mill, is to 
provide the meal 
intended for feed- 
ing stock in general 
and for crushing, 
bruising, or kibbling 
oats, maize, barley f[., 
or wheat. In most [’. 
instances the wear- 
ing parts of grist- 
mills, which are 
easily replaced 
when worn, § are 
made of stecl, but 
where the workman. 
in charge is able to dress his own the stone 
mill is found the most satisfactory. 

The Pulper, or Slicer. The pulper, or 
slicer, is intended for cutting up mangels and 
swedes into pulp, slices, or finger-pieces in the 

reparation of a stock ration. The knives 
p. 1842] should be reversible or easily replaced, 
and the machine should be one which cannot 
clog. The knife discs are usually vertical, but a 
machine now exists in which they are horizontal. 
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The Chaff-cutter and Cake-breaker. 
The chaff-cutter cuts hay and straw into short 
lengths, either by hand, horse, or steam power. 
The material is placed in a wooden trough, 
drawn forward by the action of specially made 
rollers and under the revolving knives, which, 
fixed on a fly-wheel, pass rapidly over the face 
of the pressed fodder. It is now essential, to 
comply with the law, that a chaff-cutter should 
be so constructed that it is practically impossible 
for the workman feeding it to meet with harm. 
The cake-breaker 
is a machine in- 
tended to crush 
into smal) pieces 
the hard linseed, 
cotton - seed, and 
other cakes which 
are used for stock. 
As each cake is 


| passed into the 
; sum mews} machine it is 
Oeccotcn 86 COULTER «= CoMLTER | BeIzed by the 


spiked rollers pro- 
vided for the pur- 
pose of breaking it 
down. In the best 
machines there 
are two pairs of 
rollers. 

On every farm 
there are many 
minor implements 
and tools which are 
essential, one or 
more being in 
demand on almost 
every working day. 
These include hand 
and drag rakes 
necessary in the 
hay and corn field ; 
a hay-knife for 
cutting hay orstraw 
from thestack ; two 
or three scythes, 
with stone rubbers ; 
a grindstone, which 
should be of the 
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PLOUGH machine, with a 


guard intended to 
hold up a sack of corn; milking-pails and stools ; 
cattle-chains; stable equipment, including corn- 
bin, sieves, brushes, curry and mane combs ; 
lanterns, forks, shovels, brooms, spades, hoes, 
and rakes for fine work; beetle and wedges 
for splitting timber; an axe; a cart-jack; 
various spanners ; tools suitable for hedging, 
cleaning ditches, draining, the mending of gates 
and fences, and painting of waggons, carts, 
and the various implements of the farm. 
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‘THE POOR LAW SERVICE | “vt. 
The Administration of the Poor Laws. Outdoor 18 
and Indoor Relief. The Service as a Career — 





By ERNEST A. CARR 


Administering the Poor Law. With 
a single exception, our survey of the muni- 
cipal service is now complete. Hitherto we 
have been concerned mainly with the councils 
of the various counties, boroughs, and districts, 
each of which bodies, as we saw, is elected fora 
variety of purposes connected with local govern- 
ment. The boards of guardians, whose work we 
are now to consider, have no direct relation with 
these authorities, and are entrusted with no 
such general powers. They are elective bodies of 
a quite special class, charged with only a single 
function, but that a very important one— 
namely, the administration of Poor Law relief 
to the destitute poor. 

The guardians of the poor, indeed, are the 
unpaid official almoners of the nation’s charitable 
doles to those of its population whom adverse 
conditions prevent from supporting themselves. 
Under the strict direction of the Local Govern- 
ment Board, the funds raised for this purpose by 
means of the Poor Rate are administered by the 
guardians through the agency of a large staff of 
officers of various grades. 


Indoor and Out Relief. The help thus 
rendered to the poor is of two classes, Outdoor 
relief, in the form of weekly grants of money, 
food, firing, and free medical aid, is sometimes 
granted in cases of temporary want, and is also 
given under certain conditions to enable the 
widowed, aged, and infirm to keep the grim wolf 
Hunger from their doors. For the rest of the 
sad army of poverty there is the system of indoor 
relief, comprising various institutions in which 
the destitute are housed and cared for. In addi- 
tion to the workhouses, they include cottage 
homes and schools for the children, infirmaries 
for the sick, asylums for the insane, and casual 
wards as purely temporary shelters. This main 
distinction between indoor and outdoor relief 
runs through all Poor Law matters ; and, as we 
shall see, it affords a convenient means of classi- 
fying the various members of the staff employed 
by the guardians. 


The Problem of Relief. The develop- 
ments of the past year or two have awakened 
unusual interest in the problems of pauperism, 
and every thoughtful reader must have reflected 
on the grave responsibilities with which the 
guardians of the r are entrusted, and the 
heavy cost of the pauper to the State. The growth 
of the Poor Rate, the classification of workhouse 
inmates, Poor Law labour colonies, the treat- 
ment of tramps, the wisdom or unwisdom of 
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importance of the Poor Law service if we con- 
sider for a moment the latest official returns of 
pauperism. j 

These show 273,386 indoor and 575,613 out- 
door cases receiving relief in England and Wales. 


* which gives a total of 848,999 persons (including 


almost exactly a quarter of a million children) 
maintained at the public expense. During the 
last recorded half-year, their cost amounted to 
£7,096,847, made up as follows: Indoor main- 
tenance, £1,769,607 ; outdoor relief, £1,576,865 ; 
support of insane paupers, £1,178,572 ; salaries 
of officials, ete., £1,203,920 ; and other charges, 
£1,367,883. 


The Service as a Career. The item for 
officers’ salaries reminds us that it is time to turn 
from more general considerations to discuss the 
aspect of the Poor Law service in which we are 
specially interested—namely, the prospects it 
affords as a career. 

Excepting always the medical section, it must 
be admitted that the attractions of this branch 
of municipal work, for men of real ability and 
ambition, are somewhat scanty. The service, as 
a whole, suffers from lack of organisation and 
system. There are no cducational tests prescribed 
for candidates on entrance, and no suitable 
qualifications by means of which an energetio 
subordinate officer-may demonstrate his fitness 
for advancement. The complaint is general 
throughout the service that many efficient 
officers remain for weary years, not only without 
promotion, but without even the smallest, 
advance of salary to reward ability or encourage 
endeavour. Further, while posts of distinctly 
inferior grade are properly remunerated, there 
are few appointments of intermediate worth, 
and still fewer really valuable prizes. These 
defects combine with the popular outcry 
against the burden of the Poor Rate to keep. 
stipends small ; and the general level of salaries 
for clerical and executive work under the guar- 
dians is certainly lower than that prevailing 
under the local councils. 


An Expert’s Views. In connection with 
this matter, it should be mentioned that a power- 


‘ful voluntary organisation exists in the service, 


under the title of the National Poor Law Officers’ 
Association, for the dual purpose of increasing 
the efficiency of officials and of improving their 
status. A former President, Dr. James Milward, 
of Cardiff, has expressed himself so justly and 
wisely on the prospects of the service that his 
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among the branches of the public service in not 

roviding a career for its members. In our Civil 

ervice generally the prospect of promotion is 
active in stimulating the official to do his duty— 
and a little more. Unfortunately, here there is no 
such motive. No matter how able, zealous, or 
efficient an officer may be, he never passes 
from one grade to a higher. There are no prizes 
in his profession.” 

Uninviting Prospects. That the state 
of things thus sketched calls for an effective 
remodelling of the Poor Law system is hardly 
to be denied. The aims of the Association in 
the direction of reform are thus summarised b 
the authority already quoted: ‘“ We have still 
before us the two great problems of the training 
and promotion of officers, with all that those 
problems involve. First comes the question 
of the examination of the candidates for the 
various branches of the service. Instead of 
adult applicants for’ posts relying on their 
own persuasive powers or the influence of 
friends, they should qualify themselves, as in 
other branches of the public service, by examina- 
tion when young; and entering the service at 
the bottom, should learn their business in 
subordinate offices, and rise according to their 
abilities, with salaries graduated according to 
their posts and the length of their service.” 
And in connection with this project, Mr. Watson 
Rogers, the present President of the Association, 
writes to endorse Dr. Milward’s views, adding : 
““I may say that one of the planks in our 
platform to-day is the formation of an Examina- 
tion Board for the issuing of certificates of 
proficiency for existing officers who desire 
promotion, and for others who desire to entcr 
the service.” 

Humanising the Poor Law. There are 
indications that some such reorganisation as is 
here depicted may be expected in the near 
future, though it is as yet too early to attempt 
@ precise forecast. The powerful Royal Com- 


mission on the Poor Law, which is now sitting,- 


may effect some improvement. Its terms of 
reference include the following: ‘‘ To consider 
and report whether any, and if so, what modifica- 
tions of the Poor Laws, or changes in their 
admintstration, are advisable.’ The expression 
italicised is wide enough to include proposals 
for a complete reconstitution of the official staff 
and the advancement of its capable members. 
Prospective candidates must not overlook the 
fact that the work of an officer of the guardians 
is almost always performed under conditions 
which to a sensitive nature are depressing or 
painful. He is brought into daily contact with 
the direst poverty and all ite attendant miseries 
of dirt, disease, and vice. To a humane public 
servant, however, this very circumstance gives 
his work among the obscure poor its greatest 
dignity and worth. It offers countless occasions 
for helping the helpless and befriending those 
who sorely need a friend. In the case of appli- 
cants for relief or maintenance, the relieving 
officer is charged with the duty of fully investi- 
gating their circumstances and character before 
their request is submitted ; and, in deciding the 
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’ Government work, replied as follows: 


nature and extent of the aid to be offered, the. 
board is necessarily guided in the main by that 
official’s report. Similarly, the fortunes of 
the appeals of workhouse inmates for special 
leave in search of work, indulgences in the 
matter of diet, and other privileges, are largely 
determined by the views of the guardians’ clerk 
and the master or matron of the house. These 
instances will show what responsibility and 
power the Poor Law officer possesses, and what 
scope his work affords for patience, conscien- 
tiousness, and humanity. In this connection 
it is noteworthy that a leading municipal 
authority, whose opinion the ‘present writer 
sought as to the most useful branch of — 
66 or 
a career of sheer usefulness and service, as 
distinguished from high monetary reward, I 
regard the administration of the Poor Law as 
forcmost, and would specially mention the 
valuable work of the nurses in our infirmaries 
and hospitals for the pauper classes.” 
How We Have Improved. How 
vastly official methods of treating paupcrism 
have progressed since the days when the 
‘“‘sturdy beggar’ was whipped, branded, 
and enslaved, readers will scarcely need to be 
reminded. The records of Exeter Workhouse 
show that two centuries ago the task of por- 
forming cures on wounds and sores” on the 
hapless inmates was entrusted to the tender 


_ mercies of—the beadle ! The strides made during 


even the last fifty years or so toward a humaner 
method can best be realised, perhaps, by com- 
paring a modern workhouse with that described 
in “ Oliver Twist.” Yet much still remains fcr 
individual effort to accomplish in the humanising 
of the Poor Law. 

A single instance, selected almost haphazard 
from among many such, will serve to illustrate 
the possibilities of kindly service awaiting the 
humane official. The introduction into Hull 
Workhouse of the ‘ Brabazon” system of 
skilled work, which has added a new pleasure 
and interest in life to many of the unhappy 
inmates, was due in the first instance to the 
consideration of the master and matron. To 
be able to soften in ways like this the operation 
of a Poor Law system which in itself is apt to 
be hard and grim, is a prospect which might 
have tempted St. Francis of Assissi to become a 
guardians’ officer. 

Service Pensions. Under the Super- 
annuation Act of 1896, servants of the guardians, 
in return for a deduction which in the case of 
new appointments is two per cent. of their pay, 
are entitled to resign on two-thirds salary after 
forty — service, or on a smaller proportion 
if invalided earlier. Female nurses and attendants 
— join the scheme or not, as they please ; but 
with all other officers the system is compulsory. 

In our next paper we shall consider more in 
detail the various grades of Poor Law posts, 
classifying them, according to the main line 
of cleavage running through the service, into 
indoor and outdoor—or resident and non- 
resident appointments. 
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By CLAYTON BEADLE and HENRY P. STEVENS 


Dry Process. In describing this process 
we think it best to take the case of a 
typical instalment just as if we were going 
over cement works using the process. and 
describing the plant [20, 21 and 22) we should 
find there. 

In the typical process we have chosen the 

lant illustrated treats limestone of average 

ardness, and clay shale. The output is 
60,000 tons of Portland cement per annum, so 
that assuming that the kilns work 300 days per 
annum, we get an average output of 50 tons 
for each kiln per day. 

The raw materials are brought to the works 
in tip waggons on rails (1), and are weighed 
outside to contrél the proportion of the ingre- 
dients. The raw materials are tipped into the 
three crushers (2) and (2b), the first of which is 
used for shale, and the two others for limestone. 
These crushers are arranged between the four 
dryers (4), and connected with them by means 
of the elevators (3), so that each of the crushers 
can be connected with either of the two drying 
drums which lie one on each side of it. This 
precaution is taken in case one of the dryers 
should be put out of action for repairs. 

The materials are kept separate as they pass 
through the dryers, and are thence distributed 
into the three elevators (5), each of which again 
can be connected with cither of the two dryers. 
The dried raw materials are thus elevated and 
thrown into hoppers (6), whence they are loaded 
into tip waggons running on the two lines of 
rails across to the raw mill house, and shown in 
section [22.] Workmen push the waggons along 
the line, and at the same time look after the 
proper distribution of the raw materials. 


Preliminary Coarse Crushing. The 
raw mill consists of three kominors or modified 
ball mills, each of which holds 2} tons of steel 
balls. These kominors are marked 8, and the 
hoppers into which the raw but dried materials 
are fed are marked 7, on the drawing. 

Two of these placed together are for limestone, 
and the third grinds shale. Each material is 
ground separately. 

After being roughly ground in the kominors 
the raw materials are brought by the conveyers 
(9) and the elevators (10 and 11) to the mixing 
bins or silos ( 2 and 12b), the first of these 
taking the shale only, and the two others the 
limestone. At the bottom of these, extracting 
worms (13) are arranged, which draw out a 
considerably larger quantity than that re- 
quired to keep pace with the supply to the 
kiln. This excess of material is returned to the 
elevators (10 and 11) and mixed with the 


fresh stuff coming from the mills, thus he)ping 


- to keep the supply of uniform composition. 


Weighing and Mixing. The elevators 
convey the coarscly-ground rock to the automatic 
weighing machines. There are two separate 
machines, cach of which is regulated so as to 
weigh the exact proportion of the raw material, 
one for the shale, and the other for the limestone. 
They are coupled together, so that they may 
automatically discharge when both are filled 
with the right weight of material. The surplus 
brought up by the elevators (10 and 11) and 
not required by the weighing machines is 
returned to the bins, and in this way a large 
quantity is constantly circulating through 
them, so that as the material is drawn off for use 
it represents a very fair average of the whole. 

The weighed and mixed raw materials from 
the automatic weighing machines are discharged 
into the worm (16) and thence distributed to 
the two tube mills (18) through their feed 
hoppers (17). These are full-sized machines, sach 
taking about ten tons of flint pebbles. Here the 
mixture of raw materials is not only finely 
ground but very intimately mixed. 


Mixing Machinery. After leaving the 
tube mills the finished fine raw meal is taken 
by the elevator (19) and the conveyer (20) 
to the three mixing bins (22). A distributing 
worm, not shown in the drawing, runs above 
them. The thres bins are provided with six 
extracting worms (23) which discharge into the 
collecting worm (24) on the ground Jevel. This, 
again, discharges into the raw meal olevator 
(25), from which the raw material is distributed 
by means of a distributing worm (26) to the 
feeds (27) of the four rotary kilns. 

The extracting worms, collecting worms, and 
elevators, however, are constantly circulating a 
considerable quantity of raw meal over and 
above that required for the immediate use of 
the kilns, and this surplus is returned to the 
bins through another distributing worm (28). 
This, again, is a neccssary precaution, in order 
to ensure thorough mixing of the raw meal, and 
to obviate any variations which may occur from 
time to time in the composition of the 1aw 
materials. 

The Kilns. The four rotary kilns (29) are 
30 metres, or about 100 ft. long, and 2°! metres, or 
about 7 ft. in diameter. The hot clinker, which 
falls out of the kiln at its lower end, passes 
through the double clinker cooler (30), consisting 
of: two cylinders, one inside the other. The 
clinker, moving along, meets a strong current of 
air drawn through the cooler. This air gets 
heated gradually to a high temperature as it 18 
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drawn along through the brick-built room in 
which the drying drum for coal (43) is situated. 
It returns to the kiln through the fan (52). 

The cool clinker falls into tip waggons (31), 
and is taken to the cement mill, which will be 
described later on. 

The rotary kiln is fired by means of coal dust; 
this replaces coal or coke as the source of heat 
for burning the raw materials to clinker. 

Coal Drying Plant. Special drying and 
grinding plant is provided for reducing the coal 
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to dust. It is found that, as in the case of 
caw meal, the coal must be thoroughly dried 
before it can be effectively powdered. 

The coal dryer, whieh has already been 
mentioned, is built in a brick-built chamber, so 
that both ends jut out through the walls. The 
coal is fed in at one end of this dryer and leaves 
at the other, and at the same time a small amount 
of air is drawn from the hot air chamber through 
the dryer by means of a special little fan. The 
coal, asx it enters the works, is fed in through an 
aperture in the floor (11), covered with a coarse 
grating to prevent big lumps from getting into 
the elevator inadvertently. 

Coal Grinding. By this clevator (42) it is 
taken up to the place where it is fod into the 
drying drum. The dried coal falls into the 
elevator (44), by which it is fed into a small 
kominor (45). Here it undergoes a preliminary, 
or coarse grinding, after which it is discharged 
into the “feed” of the tube mill (46), where 
the fine grinding is effected. By the “ feed” of 
the tube mill we understand the opening where 
the material is introduced or “‘ fed ’’ in. 

The coal dust is carried up by means of the 
elevator (47) and distributed through the worm 
(48) to the four coal dust hoppers (49), one for 
each of the four rotary kilns. Each of these 
coal dust hoppers is provided with a small 
extracting worm, the speed of which can be 
easily regulated by the burner or workman who 
controls the kiln. This worm discharges the 
coal dust into a nozzle (50) through which a 
strong current of air is driven from small blast 
fans (51). This is a contrivance for sucking or 
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forcing a current of air through a machine. 
We may see the principle employed in ventilating 
restaurants and public buildings, and we have 
also met with it in the process of drying bricks 
[see BRICKMAKING]. 

The blast pipe enters into the large pipe for 
hot air driven in from the fan (52) and discharges 
the coal dust in a strong blast of hot air, which 
actually surrounds it and forces it right into the 


‘centre of the Jower end of the kiln. The two 


pipes are seen clearly in illustration [page 1732]. 

By this means the waste 
heat is fully utilised, and the 
combustion of the fuel is 
very complete, owing to the 
presence of the surplus hot 
air surrounding it. 

Clinker Cooling, 
Crushing, and Grind-« 
ing. The clinker falls from 
the coolers direct into tip 
waggons on the systems of 
rails (31) and is taken away to 
a clinker store arranged 
in the yard. Later on, 
it can be taken on tip 
waggons running on 
the line of rails (32), 
or dircct from the 
system of rails (31) to 
the line of rails (32). 

In both cases, tip 
waggons are lifted by 
the waggon ‘hoist’ (33), a sort of lift, to the 
continuation of the line (32) on a floor above the 
cement mill. Here the clinker is distributed to 
three kominors, marked 35 in the drawing, 
through the feeds and feed hoppers (34). After 
undergoing a preliminary grinding, the coarse 
cement is collected by conveyers (36) and by the 
elevators (37), and fed into the feed hoppers (38) 
of the two tube mills marked on the drawing 39, 
in which the finishing and fine grinding takes 
place. An clevator (40) delivers the cement on 
to a “ belt conveyer,” not shown in the drawing, 
which carries the cement across to the ware- 
house. A belt conveyer is simply a long band 
or belt passing over pulleys, which keep it con- 
stantly moving. The belt is horizontal, or nearly 
80, between the two pulleys, and the matcuiial 
falling on it is carried along and tipped off at the 
further end. It is a contrivance used for con- 
veying material from one part of the works to 
another, and can be ased for a great variety of 
materials ; we shall mect with it in grain stores, 
flour mills, ete. 

Motor Power. For driving the machinery, 
two triple expansion engines of 600 h.p. each 
are provided. One of these drives the raw mill. 
and the other the cement mill; but, besides this, 
it is arranged that either of the two engines can 
drive the kiln plant, with the aceossory crushing 
and drying plant for the raw materials, and 
drying and grinding plant for the coal. Then, 
if one engine breaks down, the other is avail- 
able. This precaution is necessary, as it is of . 
the greatest importance that the rotary kiln 
plant should never be stopped, for a stoppage 


will mean cooling down of the kiln and serious 
interruption, also damage to the firebrick 
lining. | 

Wet Procese Piant. We shall take a 
typical installation to describe the process, just 
as we did in the dry process plant. 

In 28 and 24 we show a large modern wet 
process plant. The raw materials are ordinary 
white chalk, containing about 25 per cent. of 
water in the state in which it is quarried, and 
gault clay, which also contains 25 per cent. of 
water on an average. 

The raw materials are brought in on rails (1), 
passing the weighing machines (2), where each 
waggon-load is brought up toa standard weight 
by taking off or adding to it from a small store 
of raw material always at hand in the weighing- 
house. The weights are made up so as to corre- 
spond exactly to the proportion in which the two 
materials have to be mixed. They are tipped 
into the three wash mills (3). These are large- 
sized wash mills, about 25 ft. in diameter. The 
washing is done with the least possible quantity 
of water, and the slurry contains only about 
33 per cent. of water to 67 per cent. of raw 
material. The slurry from the wash mills is 
pumped by three double-acting plunger pumps 
(4) through a system of pipes distributing the 
slurry evenly to the two “ wet tube mills ” (5). 
Each of these takes a charge of 10 tons of flint 
pebbles. The quantity of slurry which passes 
through these tube mills is very considerable, 
amounting to more than 400 tons a day. 


Travels of the “Slurry.” The tube 
mills discharge the slurry into six large triple 
mixing basins (6); each of which is capable 
of holding about 200 tons of slurry, and 
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is no need to stop the rotary kiln plant should 
any breakage occur in the wash mills. 

h of the basins is provided with a sl 
pump (7). All of them pump the slurry throug 
a system of pipes ending in a standpipe (8), from 
whence the six kilns are fed with slurry through 
valves (9) and shoots (10). 

To ensure that the pressure under which the 
slurry flows into the kilns may remain constant, 
and the flow consequently regular, the standpipe 
(8) enters into a small tank (10), with an overflow 
(11) which leads back into a system of pipes, 
through which the overflow can be returned to 
any one of the six basins. 


The Kilns. The six rotary kilns (12) are 
of the usual construction, the upper end being 
enclosed in a brick chamber, allowing the’ 
draught to sweep back outside the shell of the 
kin before it goes away to the chimney to 
increase the drying capacity of this end of the 
kiln. 
These kilns are 30 metres, or about 100 ft. long 
by 2°1 metres, or about 7 ft. in diameter. 

From the lower end of the rotary kiln the hot 
clinker falls into the clinker cooler (13), shown 
by dotted lines under the kiln. This is of the 
usual » with two cylinders, one inside the 
other. The cooled clinker falls into tip waggons 
on a system of rails (14), and is taken away to 
the cement store and mill. 


Coal Dust Plant. The coal drying and 
grinding plant are of the usual construction, 
such as we have already described. The coal 
drying drums (15) are shown by dotted lines. 
There are three of these drums, all 
of them surrounded by brick-built 
chambers underneath the floor on 
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fitted with three systems of agitators; the 
consist of vertical shafts, with ‘‘ channel iron ” 
arms revolving slowly, so as to keep the whole 
contents of the basins in constant movement. 
The purpose of the basins is partly to mix 
large quantities of slurry, so as to do away 
with any variations in the composition of the 
siurry as it comes from the wash mills, and 
partly to provide a means of checking its com- 
position. As a basin fills gradually, the chemist 
. will watch it, and, if necessary, see that more 
clay or chalk is added to the wash mill from 
which the basin is being filled. When this is 
accomplished the contents of the basin are kept 
in movement until required. In this way the 
basins act as reserves of slurry, so that there 
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which the burners work the kilns. The coal 
is fed in through three “jaw crushers’ (16), 
one for each of the drying drums, and thence 
lifted by the three elevators (17) into th feeds 
of the drying drums. 

The dried coal is lifted by the two elevators (18) 
into the two kominors (19), the coal from the 
outside drying drum being conveyed to the 
elevator by the worm (20). 

he Kominors. The two keminors for 
coal are a size to take Il ton 4 cwt. of steel 
balls, are provided with screens of about 20 
meshes to the lincal inch, and discharge 
the coal direct into the two underlying tube 
mills (21), where the fine grinding takes place. 
These mills take a charge of 10 tons of flint 
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bbles. The finished coal dust is elevated direct 
rom the tube mill outlets by means of the 
elevators (22) into the two distributing worms 
(23) over the six coal dust bins (24). 

The small blast fan (25) provides the blast 
for the injectors into which the coal dust is fed 
by the varinble apeed extracting worm in the 
bottom of the coal dust hoppers. The large 
fan (26) draws the air through the clinker cooler, 
the chamber in which the coal dryer is arranged, 
and blows the hot air into the kiln through the 
pipe (27) surrounding the coal blast pipe, as 
described previously. 

Precautions for Continuous Working. 
Tt may te stated here that it is of the 
greatest importance to be able to run the 
rotary kilns practically without stoppage. For 
thin reason, all the auxiliary machinery in 
made amply large enough. Two wash mills 
of the size given would, under usual circum. 
stances, be sufficient for the quantity of slurry 
required, and the third is introduced purely as 
a reserve, Gne tube mill would) be almost 
sufficient for the quantity of slurry to be ground, 
but another one has been Fiteoductll HO aN (0 
be on the safe side. and, as a rule, both work 
so as to ensure the greatest possible fineness of 
the slurry. 

For the sam: reason the coal mill plant. is 
made larger than appears necessary 5 one tube 
mill should, under ordinary circumstances, be 
sufficient to produce the necessary quantity of 
coal dust, and the other one in practically a 
stand-by, For the same reason all clevators 
and distributing worms over the coal dust 
hoppers have been doubled, so that if anything 
— to one, there will be another atwave 
ready (o start at once. 

Power for the Plant. ‘The plant is driven 
partly by a direct drive, and partly by electric 
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motor, Two steam engines are used, of the 
same size and constraction. cach of them pro- 
vided with a dynamo to supply current to drive 
the rotary kilna and coal mill plant and pumps 
by elvetric motors. Each of them is connected 
with the main driving shaft which drives the 
wash mill plant. 

Either of the machines can be connected to 
the main driving shaft. The pumpa can be 
driven either by electric motors or direct from 
the main driving shaft. In this way every 
san ble provision is made for working the rotary 

ilns uninterruptedly at all times. 

If any larger repairs are necessary, they will, 
asa rule, be madc.by stopping the works once a 
year for a few days, and putting everything into 
thorough order. 
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The arrangement of the milling plant for 
grinding the clinker is of much the same nature as 
described before in the dry process plant. 

Composition of Fortland Cement. 
We have already emphasised the importance 
of seeing that the ingredients, whether chalk, 
limestone, or clay, are in exactly the right 
proportions. We must take every precaution 
to avoid leaving any free lime in the finished 
cement. Lime particles would not readily 
siake. and the cement would be unsound ; 
on the other hand, the amount of lime present 
should approximate as nearly as possible to 
the maximum amount allowed, and this limit is 
approached so closely in modern cement-making 
that it requires only a very little variation in the 
proportions of the raw matcrials to raise the 

srcentage of lime to a dangerous excess. Where 

line is burnt in the old-fashioned kilns it. 
becomes mixed with a considcrable amount of 
ash from the coal, This ash is cssentially of a 
silicous nature, and as it combines with some of 
the lime to form calcium silicate, we can in 
such cases allow rather more lime than the 
theoretical amount required by the clay. On 
the other hand, in the rotary kilns a compara. 
tively small quantity of ash is mixed with the 
ingredients, much of the fine dust being carried 
off in the air blast. so that in this case the 
proportion of lime is kept down to the ordinary 
limit. 

Control Tests. We have explained how 
quantities of chalk, clay, or limestone are 
mensured off on automatic machines, but 


it is more usual in the Thames and Medway 
districts to use all chalk by measure and clay 
by weight. 


Chalk ia delivered) in trucks 
always of the same size and 
uniformly filled to overtlow- 
inv. It is found, however, 
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that the clay ix beat weighed in the trucks in 
which it is delivered, and by keeping count of 
the number of trucks emptied into the mill the 
proportions can be easily regulated. 

The mixed materials should always be 
texted by a chemist before taking to the kilns. 
As the mixture is stored in large reservoirs 
holding as much as 1,200 tons of slurry, any 
slight variations in the material tend to equalise 
themselves, 

In testing slurry the amount of carbonate of 
lime is estimated, and it is usually found that 
the slurry as it leaves the reservoir does not 
vary to the extent of j per cent. The amount of 
calcium carbonate is tested chemically by means 
of somo form of calcimeter. The principle of 
this apparatus depends on the evolution of carbon 


dioxide gas when calcium carbonate is treated 
with anacid. A certain quantity of the slurry is 
pat into a closed vessel and treated with a small 
quantity of mineral acid sufficient to decompose 
all the chalk or limestone contained in it. The 
carbon dioxide gas given off is collected and 
measured. 

Chemistry of Cement Making. We 
have already explained that, under the action 
of the great heat developed in the kiln, certain 
substances known as silicates and aluminates 
of calcium are produced. We will trace briefly 
the formation of these substances. 

When the materials are fed into the kiln, 
any water still held is driven off. Of course, 
if we use wet slurry direct in a rotary kiln, the 
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are present in the finished cement. Most of 
the work done in this direction we owe either to 
Le Chatelior or to two American chemists, 
S. B. and W. B. Newberry. The latter inveati- 
gators succceded in preparing detinite aluminntes 
and silicates of lime by fusing together alumina 
and lime and silica and fia incertain proportions. 
They nvestigated the properties of the roaultant 
compounds, and came to the conclusion that 
lime could be combined with silies in the pro- 
portion of three molecules to one, giving a pro- 
duct of constant volume and good hardening 
properties, alhough the hardening was a vecy 
slow process. Tf, however. they increased the 
proportion of lime to three and a half mole. 
cules as ncninst one molecule of silica, the 
resultant product was 
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ye; Whole of the water it contains evapo- 
“ *y , rates during its passage down the kiln. 

~ Jn either case the clay withholds 

some water very tenaciously, and a tempera- 
ture of 600° C. is necessary to drive this off 
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of two molecules of 
lime to one of alu- 
mina, and strongly heated, a product was 
obtained which set rapidly—much more quickly 
than the tricalcium 595 This substance wo 
Bhall term dicaleium aluminate (2000. Al,O,). 
As the volume remains constant when gauged 
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completely. As the mass sinks into a hotter with water and allowed to set, its presence in 
gone in the kiln, or passes further down Portland cement would account for the rapid 
the rotarv kiln, the carbonate of calcium, setting. and also partially for the subsequent 


whether of chalk or limestone, gradually loses 
its carbon dioxide and is converted into caustic 
lime before it reaches a temperature of 900° C. 
After this, the lime begins to react with the 
clay, and certain fusible substances, traces 
of alkaline silicates and aluminates of calcium 
are produced. The melting of these substances 
helps to bring the remainder of the lime into con- 
tact with the silica, This results in the forma- 
tion of calcium silicate, which is the essential 
hardening constituent of the cement, but is not 
itsclf fusible in the kiln. The temperature is not 
uniformly high enough to fuse the whole mass 
and render the reaction between the constituents 
complete, but should any free lime be there, 
there will certainly be the correct proportion of 
clay to react with it. There is no danger of 
free lime rendering the cement unsound, provided 
that it is not present in excess, and that the 
clinker has been thoroughly burnt. 

Chemical Research. A great deal of 
research work has been done on cements with 
a view to finding out in what way the elements 
which form the constituents are combined 
with one another, and what chemical substances 
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hardening. On increasing the amount of dime 
to two and a half molecules to one of alumina, 
the product obtained was not sound. Henee 
they concluded that to obtain ao satisfactory 
cement the quantities of the ingredients must 
be so chosen that) for every molecule of 
silica there are three molecules of hime, and 
for every molecule of alumina two molecules 
of lime, or, put otherwise, the percentage of 
lime shonld equal the percentage of silica 
multiplied by 2°S + the percentage of aluminn. 
multiplied by I'l. This formula agreca pretty 
well with the results of analyses of numerous 
Portland cements manufactured in the ordinary 
way. The exact proportions used in practice 
depend on the method of manufacture, the 
purity of the clay, chalk or limestone — 
and the care exercised in burning, and it is 
found that good cement will contain anything 
between 58 and 67 per cent. of lime. All 
cements contain a small quantity of uxide of 
iron, and it is a movt point whether this 
may or may not be regarded as replacing 
rome of the alumina. Some authorities reokon 
the alumina after deducting the oxide of 
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iron; others 
calculations. 

Analysis of English Portland Cement. 
We give below an analysis of English Portland 
cement, made from chalk and clay: 


neglect the latter in their 


Silica (SiO.,) ; .. 22°04 
Alumina (Al.,.0.,) F 7:35 
Oxide of Jron (Fe,O.) .. 434 
Lime (CaQ) ae : 61°04 
Magnesia (Mp) .. 09) 


Soda and Potash (Na.0. 
K,.O) F — 
Sulphuric anhydride (SO,,) 
Moisture and carbon di- 
oxide (HO. CO.) 165 
Portland cements all the world 
over do not differ mueh in com. 
position. Besides the three chicf 
constituents, lime, sities, and 
wlumina, there is always some 26. 
oxide of iron, usually betwoen 
Zand 5 per cent, a trace of 
magnesia, usually not exceeding 20 per cent., 
and traces of other substances. The sulphuric 
anhydride should not exceed 2 per cent. As 
sulphate of calcium is sometimes added to 
prolong the time taken by the cement to set, 
and as its amount is usually limited by agree- 
ment to 2 per cent., the raw materials should 
be as free aa possible from sulphates. 


Teating Cementa by Chemical 
Analysis. Cements are very frequently 
analysed in the laboratory, to see if their com- 
position ix within the limits found compatible 
with a good coment. Thus, if the lime be found 
to exceed 67 per cent., we should probably reject. 
the consignment ag over-limed, or we should 
be very suspicious as to its durability. ‘Phe 
engineers’ specifications often fix a limit to the 
proportion of Jime ; thus, for inatance, we might 
specify that the coment in question should 
vontain at least 60 per cent. or not more than 
(2 per cent. of lime, but in order that our 
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reaulta may not mislead ua, we must be careful 
to a that the sample is dry and has not been 
unduly exposed to air. The percentage of the 
ingredients changes o little if cement be spread 
out ao as to expose a large surface to the atmo- 
sphere: this is owing to the absorption of small 
quantities of carbon dioxide, and moisture 
which reduces the apparent quantity of lime 


prosent. 
As the clinker manufactured by the rotary 


ia more free from ash, the percentage of 
* is found somewhat higher than in chinker 


prepared in the stationary kilns. Moreover, 
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the reaction in the rotary kiln is more uniform, 
and there are no unburnt or partially burnt 
Jumps of clinker. It is, therefore, possible to 
a nearer the limit—that is to say. with a 
higher percentage of lime than in the older 
process—with the result that a 
rather better class of material is 
uced. 

In the Laboratory. When 
the sample of cement comes to 
hand it is carefully preserved in 
an airtight bottle or tin, so that 
it cannot absorb anything from 
the atmosphere. If a chemical 
analysis is to be made, there are 
several modifications of the 
ordinary analytical methods which 
can be used to advantage. For 
most purposes it is sufficient to 
decompose a weighed quantity of 
the cement with hydrochloric acid, 
care being taken to see that the 
cement is first very finely ground. Ifnecessary, 
a xmall quantity should be re-ground in an agate 
mortar before starting the analysis. After 
decomposing with hydrochloric acid, assisted by 
n few drops of nitric acid, the contents of the 
basin in which the operation is carried out are 
evaporated to dryness and ‘ baked,” to render 
the silica insoluble. On adding hydrochloric acid. 
the silica separates out, and is filtered off and 
weighed in the usual manner [sce ANALYTICAL 
Cukmistry]. There remains in solution as 
chlorides the iron, aluminium, and calcium. 
Excess of ammonium chloride and ammonia 
precipitates the iron and alumina together as 

hydroxides. For many purposes it is not 
necessary to separate them, and it is sufficient 
to filter off the precipitate, ignite, and 
weigh it, 

Detailed Analysis. If the amount of 
iron and alumina be required separately, it 





— — * 


ELEVATION OF A WET-PROCESS CRMENT MILL 


is better to determine the iron by itself in a 
fresh sample by some other method, and 
deduct its weight from the weight of the 
iron and alumina taken together, which will 


give the quantity of alumina. We have now 
determined the proportion of all the chief 


constituents, with the exception of the lime, 
which we now have in solution. To estimate 
ite amount, it is better to precipitate it in 
ammoniacal solution by adding an excess of 
ammonium oxalate, which deposits the lime as 
calcium oxalate. This is collected on a filter 
peper, and washed thoroughly with hot water. 


It may be estimated by a number of methods, 
for which we refer the reader to Analytical 
Chemistry. It is often necessary to estimate 
the amount of sulphuric acid to see if an excess 
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BRIQUETTE IN POSITION 

of calcium sulphate or gypsum has been added to 
the cement. For this purpose we may take a 
filtered solution in hydrochloric acid of a fresh 
sample of cement. and determine the sulphuric 
acid by precipitating ax barium sulphate in the 
usual manner. 


Results of Chemical Analysis. The 
percentage of lime is not always a guide to 
the soundness of the cement, as a thoroughly 
burnt cement will stand a greater percentage of 
lime than an imperfectly burnt one where the 
temperature has not been sufficiently high to 


bring about complete combination of the 
lime and silica. It is not possible to deter- 
mine the amount of uncombined lime by 


ordinary chemical analysis, so that its presence 
is only indirectly inferred by the behaviour 


of the cement under another — test-—-riz, 
that for soundness--which we shall describe 
later. 


If the raw materials are not thoroughly 
ground and intimately mixed there may be 
incomplete chemical combination, and con- 
requently free lime in the cement, although the 
percentage shown by analysis ix not higher than 
in an average good sample. 

The amount of alumina in cement may be 
anything between 5 and 10 per cent. As a 
rule the greater the proportion of alumina the 
quicker the “set,” and the setting may be so 
rapid as to render it useless for many purposes. 
Calcium aluminate has not the peculiar harden- 
ing qualities of the silicate, so it stands to reason 
that with too much alumina the strength cf 
the cement will be reduced. 

All cements contain more or less iron, which 
is shown in the analysis as ferric oxide, although 
it exists in the cement in the ferrous state. 
The amount does not usually exceed 5 per cent.. 
and is not regarded as harmful if kept within 
this limit. 
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Causes of Colour. The coment owes its 
grey colour to the iran it contains. Hf the 
cement were free from iron it would be white, 
so that, as in the case of bricks, the colouring 
is brought about by the iron present, and will 
vary in intensity with the amount. 

As to magnesia, opinions seem to differ a 
good deal as to what) percentage should be 
allowed. Many of the natural rock cements 
contain very large proportions of magnesia, 
while, on the other hand, many people object 
to a Porthind cement containing Zor 3 per cent., 
or, at most, 35 per cent. ft is generally con. 
sidered that the presence of magnesia tends to 
cause the cement to crack. The amount. of 
alkalies should be small They probably do 
not play such an important: part in the manu 
facture of cement as was at one time generally 
supposed. Some cements made from alkali 
Waste naturally contain large quantities, butoa 
good sample of Portland cement) should not 
contain more than 2 of 8 percent. Usually it 
will be fess than Po per-eent, We dave already 
explained that gypsum is added in small quan- 
tiftes to get slower setting cement, and that, 
In Consequence, the amount of sulphuric acid os 
limited to 2 per cent. There seems to he no 
doubt that anything over 5 per cent. of caleium 
Kui phate 38 injurious. 

Cements usually contain traces of carbonates, 
OF course, if there is any quantity present, it 
will point to an imperfectly burned) cement ; 


“but cements prepared in this, country are 


frequently exposed to air for a fortnight. or so, 
in order that any trace of free lime may be 


eens” 
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rendered harmless by taking up carbonic acid 
with the formation of calcium carbonate. The 
amount of carbonic acid abseorbed in this 
manner will seldom exceed | per cent. 


SVUILDING 


* Setting’ of Cement. We must empha- 
xine again the distinctions hetween the setting 
and the subsequent induration or hardening of 
cement. The test is usually carried out by mixing 
a small quantity of the cement with only just 
sufficient water to make it a uniform paste. 

The pat is mixed or ‘ gauged” as quickly 
na possible, and thrown on to a glass plate, so 
that it forms a mass 2 or 3 in. wide and, say, 
J in. thick. Jt is then tested with a weighted 
nesdie applied to the surface every now and 
again, until it no longer makes an impression. 
The needle weighs 24 Ib., and i« provided with a 
square point, measuring ,", inch each way. 
Although sufficient water must be taken to 
proauer a plastic mass, an excess of water must 

2 avoided, as the time taken to set will in that 
case be much altered, 

Atmospheric Influence. The tempera- 
ture and humidity of the surrounding atmo- 
Kphere influences conmderably the rate of 
“set.” These conditions should be kept as 
constant ax possible, A good temperature to 
take is that of 60° F., or 15° (., which is 
the ordinary temperature of the laboratory. 
The atmosphere should be moist, ao that the 
water docs not evaporate from the pat while it 
is netting. This is a point of much importance 
in dlow-setting cements, which may take an 
hour or more to vet, and the pats should be 
covered over to prevent evaporation. 

With the increasing dogree of fineness to which 
cements are nowadays ground, manufacturers 
have had some difficulty in producing a quality 
that would not set too fast. It has been known 
for a long time that when ground 
cement has been exposed to the 
atmosphere in 
thin layers it 
takes = longer 
to set. The 
Americans, who were 
among the first to use 
the rotary process on 
a large scale, found 
that they could geta 
slower setting cement 
by wetting the clinker 
an it came from the 
clinker cooler. Nowa- · — 
days. this is invariably 28. RALLKY AND REID'S 


oflected by passing CEMENT TESTER 
ateam into the tube 
It is found 


mill used for grinding the clinker. 
that by carefully regulating the quantity of 
steam admitted the rate of “ set" can be very 
efficiently controlled. 

How Fine is Cement Ground? Not 
very many ycars ago manufacturers were 
content to produce cement sufficiently finely 
gtound not to leave more than 15 per cent. 
residue on a J0-mesh sieve. Nowadays a 
residue not exceeding 15 per cent. on a 180-mesh 
Rieve ia the usual standard. When we speak of 
a SO-mesh sieve, we mean one in which you may 
count 50 wires to the lineal inch, and as there 
will be another 50 wires crossing these to make 
one aquare inch of the wire gauze, there will be 
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50 x 50, or 2,500 holes altogether in the gquare 
inch 


The same considerations apply to 75, 100, and 
180-mesh sieves, which are those usually used 
for testing cement. : 

The Mesh of the Sieve. Now, the size 
of the hole in a sieve of any particular mesh 
will depend upon the thickness of the wire. 
The thicker the wire, naturally the smaller 
the holes, so that it is important to use a 
standard wire in making these sieves. It is so 
arranged that whatever be the mesh of the 
sieve, the diameter of the wire shall be just 
equal to half the space between the wircs. Thus, 
taking, say, a 1(K)-mesh sieve with 10,000 holes, 
the space in one lineal inch will occupy two- 
thirds of an inch, and the 100 wires, if placed 
together, will occupy one-third of an inch, 80 
that the diameter of the wire in a 100-mesh 
sieve will be ,}, inch. 

Bamber gives the following figures for the 
fineness of cement in ordinary practice : 


Mesh. Residue left in sieve. 
A) (2,500 per ag. in.) ‘Trace per cent residue. 
76 (5,776 ry rk) ) ] to 2 9 99 ry) 


100 (10,000 _,, » ) dto 5 gs J 
180 (32.400) ,, » )15t20 ,  ,, F 

When testing cement in this manner it is usual 
to take 100 grammes of the cement and to weigh 
what remains on the sieve, and not that which 
passes through, as some of the latter, being 
ground to the finest dust, would be lost. 

To make sure that you have got as much as 
possible of the powder through the sieve, you 
should tap it while holding it over a clean sheet 
of paper. Any more powder passing through will 
then be easily detected. The advantages of a 
fincly-ground cement are self-evident. As it is 
invariably mixed with sand, the particles of the 
latter are more completely surrounded by par- 
ticles of cement when the latter is fine ground. 
The strength of the resulting concrete or mortar 
is, in this manner, considerably augmented. 

Specific Gravity of Cement. This test 
is useful in detecting some adulterants. It is 
found that the specific gravity varies little from 
the figure 3°125, and should it differ from this, 
you may suspect the addition of some inert 
material. As examples of such adulteranta, we 
may mention a rock known as * Kentish rag,” 
which is not unlike cement itself in appearance, 
but has a much lower specific gravity. It used 
to be regularly added to cement—in fact. some 
people asserted that cement was thereby im- 
proved. This view is now generally discredited. 
Ground blast furnace slag is another adulterant 
which closely resembles Portland cement, both 
im colour and chemical composition. 

Density and Quality. Imperfectly or 
under-burned cement will be lighter and have 
a lower specific gravity than properly burned 
material. The test is usually performed in a 
specially designed bottle, with a graduated 
neck, and depends upon the principle that equal 
weights of ies of different specific gravity 
occupy different volumes. This principle is 
no other than that handed down to us im the 


story of Archimedes and his bath. The bottle. 
which holds 50 to 60 ce.. is filled with dry 
turpentine to a given point marked on the neck. 
A weighed quantity of cement is then added. 
The volume of turpentine displaced by tho 
cement will be apparent by the extra volume 
occupied by the turpentine in the graduated 
bottle. Two precautions must be observed in 
making this test ; first, care must be taken to 
sce that no air bubbles hang to the particles of 
cement, but that they are thoroughly “ wetted ” 
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by the turpentine ; secondly, turpentine expands 
a good deal with rise of temperature, so that the 
temperature must not be allowed to vary during 
the experiment. It is best to immerse the bottle 
and the turpentine in a large vessel of water, 
at, say, 60°F, until the turpentine attains 
exactly the same temperature as the surrounding 
water. 

After adding the cement to the bottle, it ia 
again immersed in the same water long enough 
to enable the temperature to become constant 
before the next reading is taken. 

Testing the Strength of Cement. As 
cement is usually employed in admixture 
with sand in the form of mortar or concrete, it 
is usual to test the strength not only of the neat 
cement, but of cement mixed with three parts 
of sand. We may either determine the power 
required to crush a block by compressing it, or 
break it by pulling it in two. Although the 
former method corresponds better to the con- 
ditions to which cement is exposed in practice, 
it is a more diflicult operation to carry out than 
the latter method—testing tensile strength—so 
that most of the testing machines and the 
cement specifications are based on, and apply to, 
the tensile strength. For this purpose, ao 
weighed quantity of cement is gauged with as 
small a quantity of water as possible, and filled 
intoe-a mould shaped in outline somewhat like 
a dumb-bell (28). The mould is first slightly 
greased to prevent the cement from sticking as 
it sets. A number of moulds are similarly tilled 
up with cement. for which it is better to gauge 
each lot of material separately. The moulds are 
made of definite size and dimensions, 80 as to 
give uniform results. 

When act, the “ briquettes "’ are taken out of 
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the inoulds and toasted under different conditions. 
A special anand from Leyhton Buzzard is used 
for making mixtures with cement, or else crushed 
quartz, and of such a degree of fineness that the 
whole will pass through a 20-meah sieve and be 
retained by a 30-mesh sieve. 
The Testing Machines. When the 
briquettes have set) they are immersed in 


water for 24 hours before testing, Others 
are kept 7 days and longer. Jt) is usual 
to have several briquettes: and test them 


regularly at different intervals. Although the 
narrowest part of the briquette in frequently 
only 1 in. across, the power required to breax 
such a briquette is considerable. The instru. 
ment used is made up of cither a single 
lever or a combination of Jevers. The block 
is held between clips [26], and, by means of a 
double lever great force is applied. The two 
levers are situated one over the other. It is 
essential that the power be applied regularly, 
and this is dene by running either water 
or small shot at a regular rate into a pan hanging 
ut the end of the second Jever. The instrament 
shown in 26 works with shot. By an anto. 
matic arrangement, not shown in 26, the 
supply of shot is cut off directly the briquette 
breaks. The can full of shot is then taken to 
nm balance and weighed. By multiplying thie 
weight by the ratios for the leverage wo obtain 
the power required to break the briquette under 
examination. ‘Thus, the Jeverages may be fh 
to 1 and 10 to J, so that the total leverage will 
be 50 to Ds hence the weight of the can with 
water or shot must be multiplied by 50 to give 
the tensile strength of the briquette. A good 


average sample of coment will give figured some. 
what as follows: 





TENSILE STRENGTH NEAT 


— — 





1 day 7 dava Tidays | 2S days [Gmontha 
Av. 204 Ib. 462 ib | adh. | O55 db, THb Tb. 
ONE PART CEMENT TO THREE PARTS sanpl 









G monthe 
268 ib, 


7 daya 14 dayva 


Av. 11616. 
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Figs. 27 and 28 show Bailey & Reid's machine 
for testing the tensile strength of cement. Tt ws 
built with one lever AB [28] instead of two, and 
the strain is appled by running water from the 
small cistern C into the long graduated can DE. 
In this manner the strain is increased gradually 
and in a very regular manner without any 
vibration. When the briquette shown at H 
breaks, and the end B of tho lever begins to 
sink, the supply of water to the can is cut off 
automatically at K by the attachment or 
trigger L. To read the instrument it is simply 
necessary to note the height of water in tho 
can DE, for which purpow: it is fitted with a 
gauge-glass and graduated. 
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Fig. 39 shows an a for testing 
resistance of cement to a crushing strain. 
small block is inserted in ition, as may be 
seen in the illustra- 
tion. Hydraulic 


a piston actuated 


e further end of 
the apparatus. The 
prossure is read on 
the gauge on the 
top of the instrument. 
The biocks of neat 
cement, or coment 
and sand, are usually 
made } in. square, 

Is the Cement 
Sound ? We come 
now, lastly, to per- 
hapa the most im- 
portant test of all—the test for soundnacss. 

The tensile strength may be exceedingly high, 
but, unless sound, the cement is worthless, It 
often takes some time for cement 
which in unsound to develop — 
suspicions indications, and the 


— ae eres 


- 
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81. STANDAKD BRIQUETTE 
FOR TESTING 


teste for soundness are often 
designed with a view to producing 
artificially the cffect of age. 
Sume cements rapidly develop 
faulty qualities, and the simplest 
test is to immerse the pat in 
water for 24 hours as soon as it 
ia thoroughly set, while leaving 
a similar pat exposed to the air. 
Both pats are carefully 
examined from time to 
time to see if there are 
anv indications of cracking due 
to expansion of the mans after it 
has once act. If the cement will 
not stand this simple test it is 
to be condemned unhesitatingly. 
Qn the other hand, there are 
certain appearances which occa- 
sionally mislead, anch against 
which one must carefully guard. 
Thus, should some of the water 
evaporate before the coment sets, 
which may casily happen with a 
slow-setting cement, the pat may 
show certain contraction cracks 
although the cement is perfectly 
sound, so that in cxamining 
slow-actting cements care must 
be taken to prevent the 
moisture evaporating 
before the oement has 
set by keeping the pats 
under a cover. 
Exacting Tests. It 
ia usual to apply more 
stringent teats for sound- 
ness. There are many modifications of the 
method applied, but in principle it consists in 
placing in water the pats, which have been 
given time to set, and gradually heating up the 
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“NEEDLE” 
ASCERTAIXING SETTING TIME OF 
AS ADOPTED BY THE 
STANDARDS COM- 


This will bring out in s | : 
to crack, as any 
more rapidly slaked. under these 


When a very stringent test is required, tho . 
actua) expansion in warm water may be 
by Le Chatelier’s apparatus. This consists of a 
small cylinder of brass split down the middle so 
as to be elastic. Sufficient cement is gauged to 
fill the cylinder, which stands upright on a glass 
plate. It is covered with another glass plate, 
and left 24 hours to itself. .Each side of the 


1 


split cylinder is provided with a long pointer, 


and the cylinder containing the cement, which 
has now had time to set, is placed in water at a 
temperature of about 60° F., and left for 
24 hours. The distance between the indicator 
points is carefully noted. The water is then 
gradually heated until it boils, and is kept 
boiling for 6 hours. After cooling, the distance 
between the indicator points is again measured, 
and if any expansion has taken place it will bo 
immediately apparent. 
(coment which is capable of standing this 
stringent. teat may be considered perfectly 


satisfactory, and even cements which show 

slight expansion under these conditions are 
often good cnough for most purposes. 

Standard 

emo cing in dat * —XR Quality. The 

Lon he ment 13 to be held Standards Com- 

: mittee approved 

* he & report in 

Secon bet of 

1904 for the 





basing of standard specifications 
for Portland cement. As the 
conditions laid down by the 
Committee are of paramount im- 
portance, both to cement makers 
and cement users, wo give 
by permission some quotations 
from this Standard Specification 
bearing on the important points. 
All those who are interested in 
the matter are advised to pur- 
chase a copy of the full report, 
which may be obtained from the 
offices of the Committee, 28, 
Victoria Street, S.W. 

“No addition of any material 
shall be made after burning, 
except when desired by the 
manufacturer, and if not pro- 
hibited in writing by the con- 
sumer, in which case calcium 
sulphate or water may be used.”’ 
The amount of water or calcium 
sulphate allowed is 2 per cent. 

Special precantions are to be 
taken with regard to the sample, 
so as to obtain a representative 
portion of the whole. 


ee neces oo 


brated 
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Provisions are made for the testing and 
chemical analyses of consignments of 100 tons 
er more. In cases of smaller consignments, 


** manufacturers shall, if required, give a 


certificate of each delivery, to the effoot that 


such cement complies with the terms of this 


Standard Specification.” 


Grinding for Testing. The cement is 
to be ground so as to comply with the following 


degrees of fineness—namely, the 
residue on asieve 76 x 76 = 5,776 
meshes per square inch. shall not 
exceed 3 per cent., and the residue 
on a sieve 180 x 180 = 32,400 
meshes per square inch, shall not 
exceed 22} per cent. 

The sieves shall be prepared 
from standard wire, and the size of 
the wire for the 5,776 mesh shall be 
00-44 in., and for the 32,400 mesh, 
002 in. The wire shall be woven 
(not twilled). 

The specific gravity of the cement 
shall be not Jess than 3:15 when 
sampled at the works, or 3°10 if 
sampled after delivery. The pro- 
portion of lime shall be no greater 
than is necessary to saturate tho 
silica and alumina present, as repre- 

: CaO ons } 
——— (sa aca 
The percentage of insoluble residue, 
it is stated, should not. exceed 
15 per cent., the magnesia should 
not execed 3 per cent., and the 
sulphuric anhydride 2:5 per cent. 

For testing tensile strength, the 
fample is to he spread out 
to the air for 24 hours before 
gauging, and the water 
used should bo sufficient in 
quantity to form “ a smooth, 
casily worked paste.” 

The briquette [80] is to be 
placed “in a damp atmo- 
sphere for 24 hours after 
gauying,” after which it is 
to remain in fresh water anti 
breaking. 

For testing neat cement 


THE 


following tensile stresses before break 
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; “the briquettes 
shall bear on the average not less than the 
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The increase from 7 to 28 
bo less than: 


mn J 
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FoR CONDUCTING 


7 days from gauging .. 400 Ib. per aq. in. of 


section. 
800 


oe 


clays shall not 


25 per cent. when the 7-day test 
falls betweon 400 Ib. to 450 db, 
per aq. in. of section. 

20 per cent. when the 7-day test 
falla between 450 to 500 Vb. per 
aq. in. of section. 

15 per cent. when the 7-day text 
falla between 500 to 550 1b, per 
aq. in. of section, 

10 per cent, when the 7-day test is 
350 Ib. per aq. in. or upwards.” 

Testing Sand and Cement. 

For testing a mixture of sand and 

cement the briquettes: are to be pre- 

pared froma mixture of one part of 
cement and threo parts of dry 
standard sand. 

©The cement and sand briquettes 
shall bear the following tensile 

KITONREH : 

7 days from gauging, 120 Ih. per 
Ky. in. Of nection. 

28 daya from gauging. 225 Ih. per 
RY. in, Of seetion, 

The increase from 7 to 28 days 
shall not be leis than 200 per 


rye cent. 
ere Quack, med 1 slow-xet 
on \ a ae duck. medium, and slow set: 


ting cements are thus defined : 

“Quek, Thesetting time shall 
not be Jess than 10 minutes, 
nor more than JO omuntutes. 

* Vedinm. The setting time 
shall not be Jess than half an 
hour nor more than two hours, 

“Aba. The setting time «hall 
not be les than two hours, nor 
nore than five hours.’ 


AS 


The needle for testing the set of the cement 


{31}. and also the Le Chatelier method of testing 


for soundness (32), both already referred to, are 
the standard machines adopted by the British 


Standard Specification. 


Cement Manufacture concluded 
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Cantinae! from: page 1761 


Journal! is Subdivided. 


THE MODERN CASH BOOK 


The Two Systems of Bookkeeping. Method Adopted where a 


The Cash Book, Monthly Bank Totals 





By A. J, WINDUS 


"THE synopsis already given has preceded the 

observations and remarks which it was at 
first intended should accompany it. By this 
arrangement,an educational objection has been 
removed. It is unwine to encourage the facile 
reception of teaching of the kind that carefully 
forestalla every difficulty, because to do so ix to 
discourage the much harder, but = far more 
precious, habit of independent thought and 
apeculation, 

In the absence of premature explanations, 
readers have had an opportunity of forming their 
own judgment as to the riaal systems of double- 
entry bookke:«ping which have been described. 
No opinion is worth much, however, which cither 
docs not tako into account all the facts known at 
the time, or which distorts one or more of them 
to bolster up a pet theory. But opinions which 
have been honestly arrived at as the result of 
mental toil and fairplay, will possess permanent 
interest. and value for the student, even though 
they fade away in tho light of fuller knowledge. 
or, at least, need revision. If now we complete 
our aynopsis by adding to it the postponed 
observations and remarks to which reference has 
been made above, we shall be enabled to put 
these opinions in some measure to the test. 


The Two Syatema of BookKeeping. 
Once again, then, we must go through the now 
familiar list of transactions lettered a tou, this 
fimo with the object of noting and explaining, as 
they arise, the chief points of difference between 
the two systema of bookkeeping illustrated in 
the synapris. Incidentally, there will be a clear- 
ing up of one or two littl mysteries concerning 
thoee transactions for which, in the modern 
eystem, the double entry has hitherto appeared 
to be lacking. 

Transaction (a). Cheque £5, drawn for petty 
eash, Here, on tho very threshold of our sub- 
ject, wo discover a remarkable divergence 

wetween the old system and the new. Where 
the former has been preserved in its integrity, 
all cash items are journalised prior to being 
posted one by one, first to the cash account, and 
then to the personal accounts in the ledger. For 
sheer waste of time in the fatuous assumption 
that there is no better plan, this method is hard 
to beat, and has, moreover, done much to render 
the old-fashioned bookkeeping laborious to a 
degree that almost surpasses belief. There is a 
forcible illustration of this in transaction (d). Mr. 
Allday purchased for cash goods value £1 Sa. 9d. 
Dealing for the moment with the caah alone. we 
first debit cash account because the money comes 
in, and credit Allday the giver. Next, we credit 
cash apcount because the money goes out, and 
dohit the bankers, because they receive it. After 
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this, we proceed to post up the accounts of cash, 
bank, and Allday (or cash sales) respectively. 


Cash a/c v. Cash Book. Still con- 
sidering the cash amount of £1 5s. 9d., we notice 
that this is repeated four times in the journal 
and four times in the ledger, or eight times in 
all; while under the modern system one amount 
in the cash book [see diagram, page 1751]. and 
another in the ledger, suffice for all purposes. 

Small wonder, then, that in many quarters 
where the desire to abolish or curtail needless 
labour co-exista with a reluctance to surrender 
the old-style journal a compromise has been 
effected, whereby the distinctive features of the 
journal have heen retained unaltered, except 
that cash and discount items are rigidly excluded 
therefrom, being entered directly into the cash 
book, from whence they are posted to the 
ledger. 

But this reform, while it relieved the over- 
burdened journal of a mass of detail which could 
be dealt with to better advantage in the cash 
book, wrought a curious change in the character 
of the cash account itself. 

Considerations of space forbid any sort of 
chronological treatment of our subject, and, 
therefore, we shall not enter upon an inquiry as 
to the time when the custom of writing ap the 
cash account from the journal into a special 
book, instead of, as formerly, into the ledger, 
became prevalent. But this much is certain. 
As long as the cash account derived its component 
items from the journal in the same way as any 
other ledger account, so long was it entitled to be 
regarded as a part of the ledger, even though it 
wax contained in another book. But as soon as 
the cash book assumed functions hitherto exer- 
cised by the journal, in other words, as soon as it 
became a book of original entry, it ceased to be 
a part of the ledger, and was in reality a journal. 
Now, the true conception of a journal is that of a 
book in which each day's transactions are entered 
in due form for posting to the ledger, and the 
words “in due form“ signify that the entries 
must be so arranged as to ensure that the money 
totals of the debits and credits journalised and 
posted shall equalone another. We observe that 
this is the case in the example before us where 
the debits and credita of the journal each total 
£469 15s. 2d., and that the debits and credits in 
the ledger epitome which formed part of the 
synopsis aleo severally aggregate £469 15s. 2d. 


Classified Transactions. But where . 
the journal is sub-divided, separate books being 
devoted to special classes of transactions, it is 
unnecessary to set out every entry in debit 
and credit form. It is sufficient if one term 


of each equation is recorded, care being taken 
to see that the terms are cither all debit or 
else all credit. The equalisation of the debita 
and the credits is performed at stated—usually 
monthly—intervals, and resolves itself into a 
question of correctly casting the debits (or 
credits) previously entered and posted to their 
several accounts. The double entry is com- 
pleted by posting the total ascertained as above 
to some account in the ledger on the opposite 
side to that to which the details have been 
carricd. 

We could not have a better illustration of 
this principle than is afforded by the day book 
shown on page 978. The total sales for Septem- 
ber. 1905, are there stated as £791 lis. 2d. As 
a matter of fact the amount includes sundry 
charges for foreign parcel-post, but for present 
purposes this clement may be neglected. The 
figures between transverse lines in the margin 
of the day book refer not to the accounts in our 
ledger cpitome, but to the folios in Messrs. 
Bevan & Kirk's Sold ledger, where the respective 
accounta of Springer, Bruce, and Aird Bros. 
are to be found. In like manner the = three 
ledger accounts will each contain a reference 
to D. R. 355. 

It needs but a glance at the day book to see 
that the entries are not set out an in the old 
style journal—that is to say. in debit and credit 
form: but at the kame time it is quite clear 
that if all the September day book debits posted 
Reparately to the sold) ledger amount to 
£791 Its. 2d.. the requirements of double-entry 
are sufficiently complied with by posting that 
amount tn total to the credit of the sales or 
goods account in the ledger. We may remark 
in passing that in actual practice it would be 
advisable to split the total of £701 168, 2d. into 
two amounts—the one representing sales and 
the other the various sums charged for postage 
of gouds to places abroad. If the total postage 
amounted to £3, then £3 should be posted to 
the credit of trade expenses account, because 
that account was debited with the sums paid 
out in the first instance from petty cash in this 
connection. The balance of £788 168, 2d. should 
be carried to the credit of rales account. 


The Debit Side of the Cash Book. 
Having demonstrated the principle that the 
total debit for a given period in a book of original 
entry demands an equal credit, and vice vera, 
let us apply that principle to the cash book. 
We find on page 779 a specimen folio of Messrs 
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Bevan & Kirk's bank cash book. First let us 


examine the debit side. 

Bearing in mind what has already been said 
on the subject, we shall experience little diffi- 
culty in arriving at the following conclusions : 
(a) Since all receipts of cash are lodged regularly 
at the bank without deduction, whatever moneys 
are credited to customers’ and other accounts 
should simultaneously be debited to the bankers. 
(6) This process, if carried out, would constitute 
perfect’ double-entry, and there would) be no 
object in keeping a separate cash account as 
distinguished from oa petty cash account, 
(c) The entries in the bank cohumn are in the 
form advocated for specialised books of oruinal 
entry —that is to say, every item furnishes one 
term of an equation : 

Bank Dr. to Customer, 

(d) ‘The several items being posted in detail 
to the credit of the various personal accounts, 
the debit ix derived from the total of the bank 
column, £514 168. TId.. dese the balance as at 
September Ist, say £50. The double-entry is, 
therefore, completed by posting £464 Ida, Pld., 
which represents the actual amount: of cash 
received during September, to the debit of bank 
account in the ledger, 

The items in the discount column (Dr. wide) 
are similarly treated, except that there om ono 
ktarting balance to take inte account; thus 
the details composing the total of £0 38. Od. are 
postad separately to the various personal 
accounts, while the total itself is carried to the 
debit of the discount account. 


The Credit Side of the Cash Book. 
Coming now to the credit side of the cash 
book, the discount items will be posted to the 
debit of the personal accounts affected, while 
tho total of £13 ts. Gd. must po to the credu 
of discount account. 

The amounts appearing in the bank colanin 
(Cr. side) represent cheques drawn by Messrs, 
Bevan & Kirk on their bank, and paid away to 
different persons who are debited, the bankers 
being simultaneously credited, But) whereas 
the debits must be posted separately, it will 
suffice to post ont — to the bank account. for 
cheques deach during the month, the amount 
of the credit being derived from the total of the 
bank column, £514 168. Did., Jess £34 . dd. 
balance carried forward--that a4, the cheques 
drawn in September, plus the bank charge 
for discounting Wake'n arceptance, totalled 
£A80 Lis. Lad. 
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Bank Accounts in the Ledger. Here 
is an illustration of the bank account in the 
Jedger. The commencing balance of £50 has 
been brought forward from August 31st in the 
Kame way as the balance as at September 30th 
has been carried forward to October Ist. The 
debit of £464 168. lid. and the credits of 3s. 
and £480 85. 10d, are authorised by journal 
entries as follows : 
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Some bookkeepers consider the bank account 
in the ledger superfluous, because it is simply an 
epitome of the figures contained in the bank 
columns of the cash book. In other words, 
tho bank account is already in the cash book 
in dotail, and does not need a place in the 
ledger, Whore tho bank balance in carried 
forward month by month in the cash book, as in 
the examplo before us, it is true that the bank 
account might be omitted from the ledger 
without much harm being done. But there is 
something to be said in favour of having every 
account in the ledger, and the extra time 
expended in securing this result will not be 
wasted. Sometimes the balances are not shown 
in the cash book, and then it is imperative to 
have a bank account in the ledger. In such case 
the bank columns in the cash book are totalled 
monthly and ruled off without being equated, 
and the totals aro posted to the ledger direct. 
Had this plan been adopted in our example 
on page 779 the debit total would have amounted 
to £464 168. Lid —actual receipts during Septem- 
bor, and the credit total to £480 lls. 10d. — 
actual payments for tho same period. Aftor 
the direct posting of thes: items the bank 
account in the ledger would, of course, show 
the same balance as it did when the lodg- 
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ments and drawings were first journalised and 
then posted. 

Application of Principles of Double- 
Entry. Although the princiniee of double- 
entry are inflexible, nothing is more elzstic 
than the method of applying them in given 
cases. For instance, if it be objected that 
a bank account in the ledger is useful, but 
that it takes too long to journalise the monthly 
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totals in the manner described, the answer is 
that this is desiratle but not essential. Revert- 
ing to the bank cash book on page 779, we can 
if we please split the columnar totals thus ; 





Dr. | Cr. 
Ralance Ist Sept. 50.0 0: Bank charge - 3 0 
Lodyments - 464 16 11] Drawings - 480 8 10 
Ba‘ ance curried 
forward - 45 1 
£514 16 cha £514 16 1) 
— oon 





The best place for these new figures is: debits 
immediately beneath the discount total on the 
Dr. side, credits immediately beneath the 
discount total on the Cr. aide. 

We may now post the lodgments total direct 
to debit and the drawings total direct to credit 
of bank account in the ledger, marking in the 
cash book folio columns the ledger folio occupied 
by the bank account, marking also in the folio 
columns of bank account the cash book folio 
from which the posted items have been copied. 

Cross References. Particular attention 
ia directed to the cross-references here men- 
tioned—namely, the references in cash book 
to the ledger folio and the references in 
bank account to the cash book folic. Every 


hedges poetine should reveal ita place of origin, 

every — a cash book or other journal 
should reveal station in the . Folio 
columns, annexed to the money columns, are 
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provided for the purpose in the vast majority 
of account books, and it seems absurd that any- 
one should find difficulty in adopting a system 
of mutual reference which is as simple as it is 
efficacious. 

We will return to our dissected figures for tho 
bank columns in the cash book. The lodgments 
total having been posted to debit of bank 
account, the drawings total will go to credit of 
same account, as will also the bank charge of 
3s. But with regard to the commencing malice 
of £50, and tho ending baianco of £34 5s. Id, 
these amounts cannot be posted to the ledger, 
as they are contras to equivalent amounts 
appearing elsewhere in the cash book. Thus 
the debit of £50, with which September starts, 
is offset by the credit of £50, with which August 
ends. The two amounts explain and justify 
each other. The very condition of their 
existence is that they shall take opposito sides 
to one another, so that the credit of £50 cannot 
be created unless a debit of equal amount be 
created at the same time, thereby vindicating 
the primary law of a debit for every credit. 
By the same rule the ending balance of 
£34 5s. Id., which at September 20th is carried 
forward on the credit side, is brought forward on 
the debit side as at October Ist as the commenc- 
ing balance for October. It is evident that to 

t either the £50 or the £34 5s. Id. to the 
ledger would be to tranagress the law, since the 
double-entry for both these items has been 
already completed in the cash book itself. 
This point is worthy of notice, because the theory 
involved ies every “balance” entry 
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made in books of account—that is, every entry 
the amount of which is proceded by the words 
“To balance” or “By balance.’ Consider ‘ 
the account of J. Wake as set out below: 
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The rulo is that entries cannot be made in 
the ledgor except. through the medium of the 
books of original entry. ‘Thus the first four 
debit entries im Wakes account are posted 
from the dey book —the first credit: entry from 
the cash hook. But in the ease of & balance” 
entries the rule is relaxed of necessity, becatuse 
n Jedger balance is neither a Cransation nor a 
transter, At all events it is not oa transfor in 
the senne of reyivtering an internal change, for 
the state of a ledger account: is) the same 
after bringing down on balance as before, 
The presence in J. Wake'a weconnt (or the 
absence therefrom) of balance entries makes 
no difference to the fact that after the com 
of £20 108. 6d. hudl been pissed to credit: of 
his account there was a balance due from 
Wake of £7 7s. 4d. We may, therefore, look 
upon the entry “Sept, 20th. To balance 
brought down £7 7 4° as amounting to 
nothing more than a concise declaration of 
the state of Wake's account on a particular 
date. The entry tells us that the debits 
then exceeded tho credits by a certain sum, 
namely, £7 78. 4d. If woe aceept thin figure 
an the starting-point of a new account, we 
virtually promise to close the old account by 
making a balance entry on the credit side, the 
amount of which shall cqual the new debit. 
The credit entry: “Sept. 20th. ° By balance 
carried down £7 7 4° i# in fact our warrant 
for the contra entry, and the two cntrice 
together constitute a double-«ntry, thus con- 
forming to the established principle of a debit 
for every credit. 
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Treatment of Monthly Bank Totals. 
The journal entries exhibited earlier remain to be 
dealt with. These are intended to show how tho 
monthly bank totals should be treated where 
the system prevails of passing all monthly 
totals from tho books of original entry through 
the Journal on their way to the ledger. With 
regard to the posting of these entries the effect 
on the bank account has been explained. 
“(. L. 4° means that the bank account is on 
folio 4 of the General ledger. There should be 
a reference also in the folio columns of the bank 
account to Journal 27. 

In the Journal folio column level with the 
credit of £464 168. Tid, there will be found, 
in place of tho usual reference to a ledger folio, 
a reference to CB. 45.) On referring back to 
CR. 44 we discover the reason for this—namely, 
that the various items of which the journal 
credit. is composed have been posted to the 
credit of their respective accounts from the 
cash book, In like manner, the journal debit 
of 38, and the several items aggregating the 
journal debit of £480 88, 10d. have been posted 
to the debit of their respective accounts from 
tho cash book. ‘There is therefore no need to 
post them ayain from the journal. 

How to Test the Balance. Before 
deserting the bank account, Jet us ree how 
the accuracy of the balance may be tested 
hy comparison with that shown in the bank 
pass book. ‘The pass book disclosca the state 
of Mowers, Bevan & Kirk's banking account 
us it appears from the records of the bank, and 
not. necossarily ag shown by tho firm's cash book. 
Naturally enough, the pass-book balance and 
the cash-book balance seldom coincide, On 
the one hand, cheques received yy the firm 
are entered in the — book under date of recep, 


but they are acknowledged in the pass book 
under date of clearing, which, in the case of 
long distance cheques—say a cheque drawn 
on Dublin and remitted to London—would be 
several days later than the date of receipt by 
Bevan & Kirk. On the other hand, cheques 
drawn by Bevan & Kirk are entered in the 
cash book under date of iseus, but in the pass 
hook they appear under date of payment by the 
hank. 

Delay in presenting cheques for payment 
frequently occurs, and must be taken into account 
in trying to agree the pass book with the cash 
hook. A simple illustration of a boos 
agreement will now be given. Mr. Kirk obtained 
the firm's pass book from the bank on October 5th, 
and found there was a balance of £42 6a. Id. 
at credit of the firm on October Ist. Having 
succeeded in reconciling this balance with that 
shown in his cash book, he made a red ink 
memorandum on the cash book thus: 


1905. 


Oct. 1. Balance as per PLB. 42 611 
Add cheque not. cleared 

(Jones) 29 § 8 

71:15 1 

Leas cheque not presented 37 10 0 

Balance as per CB. 3465 1 


Tt is probable that as Mr. Kirk has postponed 
the checking of the pass-book until October 5th, 
he will be able to satisfy himself from it that since 
October Ist the commission cheque from Jones 
has been duly cleared and the rent cheque duly 
presented and paid. but that docs not affect 
the position as at October Ist with which he is at 
the moment concerned, 
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By Professor J. R AINSWORTH DAVIS 


WE have now to consider means of pro- 

gression. The Hoorep Mamaatrs (Unqu- 
lata) best illustrate structural arrangements which 
promote great speed, and also the way in which 
these arrangements have been evolved. As we 
have seen, the remote ancestors of this group wero 
comparatively small animals, which lived in 
swamps and damp forests. Their limbs were not 
particularly Jong, they were flat-footed (planti- 
yrade). and possessed the full number—i.r., five— 
of fingers and toes. Such spreading extremities, 
presenting a large surface, were very well adapted 
for progression on spongy soil, but not for great 
speed on a firm surface. 

Fleet Mammals. For euch rapid progres- 
sion Jength of limb is a primary essential, and 
this has been partly attained in all hoofed forms 
by abandonment of the oki flat footed attitude 
for a tiptoe or diqtigrate one, At the same timo 
there was a gradual e'ongation of the different 
rections of the limbs, especially the hands and 
foet, thus converting them into jointed levers 
of great efficiency. as may be typically seen in 
deer and horses. Running. the most rapid kind 
of progression, differs from walking and the like 





limbs means a very considerable shock. And the 
collar-bones are, so to apeak, “struts” exte aiding 
between tho breast-bone and shoulder, and ill. 
suited to resixt such sudden impacts. 

Spreading extremities, with the full number 
of digits, buitable for swamp conditions, would 
“give” too much to render them efficient when 
employed for rapid movement in a tiptoe 
attitude on firm surfaces. In the course of evolu. 
thon this difficulty has been got over by more or 
Jess reduct on in the number of dyit.. with in 
creasing size and specialisation in those remain: 
ing. Jo make matters clear, it is necoasary +o 
mention here that Che dyits are numbered 1, 2, 
3, 4. and 5, No. l being the thumb or great. toc, 
as the caso may be. In a)! hoofed mammals the 
diynta have developed brand hoofs, presonting 
a tirm and sufficiently broad surface for applica- 
tion to the ground. But. there have been two 
lines of evolution, represented by the eren-toed 
and odd-toed forma respectively, and these require 
Beparats considcration. 

The Hand of the Pig. In cven-terd 
forms digits 3 and 4 have become more or less 
dominant, and the axis of symmetry runs be- 
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SKELETONS SHOWING DEVELOPMENTS OF HANDS 
raphed by Profesor = 
in that the body actually leaves the ground tween them. Tf we examine the hand of a pig 


altogether at regular intervals. This is chiefly 
the result of sudden straightening of the hind 
limbs, which by a strong backward push propel 
the body into the air, to come down aga‘n on 
the fore limbs. 

Abolition of the Collar-bone. (no 
result of evolution in the direction indicated has 
been the abolition of the collar-bones. which 
would be omy a source of weakness in running. 


as the sudden descent of the body on the fore 


[246] we shall find that the thumb has disap. 
peared altogether, while digits 2 and & (the outer 
ones) are much emaller than 3 and 4, which are 
the chief agents of progression. But aa these 
creatures have not altogether weaned themselves 
from the old swamp life, the smaller, outer digits 
come in handy upon soft ground, preventing 
their owner from sinking in too far. The palm 
hones (mefacarpals) which come between the 
small, irregular bones of the wrist and the finger 
tne 
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bones [246] are modcrately clongatced. The 
peccaries of South America are faster runners 
than ordinary pigs, and we find that their limbs 
are somewhat longer and more specialised. The 
hippopotamus, which has to climb the muddy 
banks of its native rivers, is practically con- 
structed on the pig-type. In this and the subse- 
quent examples the fore limb is taken, but, 
except where specially mentioned, the bind lim) 
i8 fashioned in much the same way. 

The Hand of the Deer. Turning now 
to decr, the embodiment of swift progression, we 
shall find the limbs slender and much clongated, 
while the hand [247] presents great specialisations 
as compared with a pig The outer digits (2and 5) 
are reduced to insignificant vestiges, evidently on 
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tho way to complete disappearance. And tho 
palm bones of 3 and 4 are much clongated and 
fused together into a “cannon bone.” which 
gives greater firmness than if they remained 
separate, ‘There ix not nearly so much specialisa- 
tion in the pigmy swamp deer (tragulines) native 
to West Africa and South-East Asia. 

Ruminanta that Climb. Among rumi- 
nants a place of security in which to chew the 
cud is a matter of considerable importance, and 
wo find that the even-tocd foot lends itself to 
this end by proving an admirable climbing 
organ, Jn illustration of this, some antelopes— 
eg.» the Alpine chamois, wild sheep, and wild 
goats iiny be taken. 

The camel presenta a further point of 
interest in the moditication of its extremities 
to fit them for progressien on hot desert sands. 
Only the two central digits, 3 and 4, are present 
and these diverge somewhat, so as to give a firm 
support to a rounded clastic pad on the under- 
side of the foot. 

In odd-tocd forms the middle digit, 3. is more 
or less dominant, and the axis of symmetry runs 
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251. MOLE Bes 
down its centre. Examination of the hand of a 
tapir (248], the most primitive existing type of 
the group, will show that the thumb has entirely 
disappeared, while the central digit is the largest 
and most important. The foot is still more 
modified, for it has Jost the little toe, 5, as 
well. 

Spreading Toes. The hand of a rhinoceros 
[249] shows further reduction, for not only has 
if Jost the thumb, but also the little finger. and 
the foot is on the same model. Just as the two 
spreading toes of a wild goat are advantageous 
for climbing, 80 are the three spreading toes of 
the rhinoceros of use for rapid progression on an 
irregular stony surface. 


The Long Hand of the Horse. The 
horse and its allies constitute the last term in the 
perfecting of the odd-toed type of foot for rapid 
progression on a tirm surface. In the hand we 
find the central digit, 3, practically the only one, 
inof very large size. and ita palm bone is much 
elongated [250]. On either side of this we note, 
on dissection, however, a narrow © splint bone.” 
The two splint bones are no other than the 
remains of digits 2 and 4, which have almost 
disappeared. The elongation of hand and foot 
ix very noteworthy, and the so-called °° knee” 
of a horse is really its wrist. while the “hock ” 
corresponds to the ankle. Our one-toed horses 
were preceded in time by threc-toed ones, and 
we can trace the descent of these, step by step. 
from the primeval swamp-dwellers to which 
reference has so often been made. 

Leaping Mammals. Members of acveral 
orders of mammals chiefly progress by means 
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of the dind limbs only, which are of quite dis- 
proportionate length. and used for the execution 
of a series of long leaps. The kangaroo is tho 
best known example, and its long thick tail 13 
employed as a balancing organ, useful also as 1 
support in the intervals of rest [240. page 1443]. 
Some of the African desert types have evolved 
on somewhat similar lines—cg., the jerboas, 
which belong to the order of Gxawers ( Hod- 
enfia), and, the jumping-shrews. which are 
classed with the INsEecT-EATERS (/neertivora). 
Digging Mammals. Mammals which 
have taken to pursue underground prev have 
naturally evolved on lines which have made them 
efficient. diggers. Of thix no better example 
could be taken than that. of our native mole 
[261]. a member of the InsEct- 
EATERS (Inxectimru). The genera! 
shape of the body is adapted 


to a subterranean life, and 
the short, strong limbs are 
scooping organs of — great 


efficiency, provided with power- 
ful digging clawa. Thix applies 
more particularly to the hands, 
which eerve as spades. There 
are no external ears, the eyes 
are very minute, and the short 
hairs are implanted § vertically 
in the skin, so that there is 
no particular “set to the 
velvety fur, which presents no 
obstacle to progression cither 
forwards or hackwards, 

It is of particular interest 
in this connexion to note that 
the pouched mole (Notoryctes) 
of the Australian deserts, 
though belonging to a totally 
different order (Maraugralia), 
is not unlike a common male 
in appearance, being adapted 
in much the same way to life 
underground. 

There are also diggers among 
other orders of Mammalia. as 
rabbits and prairie “dogs ~ 
among the Gnawers (Rodentia), 
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and armadillos among the “me oe 
Mamw™uats Poor im TEE tH 
(Edentata). In all such cases 


thore are at least powerful digging claws. 

Climbing Mammals. Sing: 4 tree life 
offers abundant food of both vegetable and 
animal nature, with fewer dangers than life on 
the ground, it is not surprising to tind that 
it has been adopted by a large number of 
mammals belonging to different orders. More 
or less mobility of limb ia here an advantage, 
and this involves, among other things little, 
if any, reduction in the number of fingers and 
toes. 

Among the Poccnep MamMMars (Maren nal) 
we find the phalangers of Australia and the 
opossums of America are arboreal, their extrem- 
ities being adapted for grasping. while in some 
of the Iatter there is a prehensile tail. serving as 
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a sort of fifth hand. Of Maawara Poor in 
Teeru (£dertata) the leaf-cating slotha of South 
America live entirely among the trees, pre 
greseing head downwards with complete security, 
for their long curved claws give a firm hold. 
In this case, it is true, the digits have been 
reduced, but a few eflicient claws are better 
than a larger number of smaller size. tno the 
Fame order some of the smaller South American 
ant-eaters also affect an arboreal life, as do 
some species of their Old World relatives, the 
pangolins, which use the overlapping scales on 
the under side of the tail as crimbine irons, 

Caudal Climbing. Among — chinbing 
INSECT- EATERS (/narctivora) we find the squirrel- 
hke tree-shrews of South-east Asin with their 

bushy balancing tail, and 
our common squirtel illustrates 
same hähit ramon the 
ao (inewers (fedentia) Tn the 
“ilying squirrels of | Went 
oe Afrien there are climbing scales 
| on the under aude of the base 
— — of the tank Aided by their 
sharp claws a number of the 
FLRSH-EATERS (Carnieora), from 
leopards, pumas, and cata, 
down to civets and some of 
a the weasel tribe, are able to 
{ 4 climb with facidity. Some of the 
fi : bears, too, can chimb effectively 
t if clamsily. 
| } The Monkeys 
however, constitute 
notable climbing order — of 
maminala (258), both hands 
and feet bemg able to grasp 
branches, as, for instance, in the 
orang -utan [262]. ‘This is 
mainly due to the fact that 
the thumb and great toe can be 
apposed or placed opposite to 
the remaoning digith, Some of 
the Amencan monkeys pose ss 
a prehensile tail. 

Our Tree-dwelling An- 
ceators. There in no doubt 
that man himachf has descended 
from arboreal ancestors, and 
in & voung baby the mobility of 
the toes and the inturned anoles 
of the feet are verv noticeable, The power 19 
also possessed of supporting the entire weight 
of the body by grasping a stick in the hands, 
though readers will tind that there are formidable 
obstacles in the way of pursuing researches in 
these matters on very juvenile members of the 
human species. It has abio been plausibly 
suggested that the fatal instinct of throwing 
up the arms noticeable in drowning persons 
may be regarded a5 an involuntary attempt to 
grasp the branches of the original tree-home 
of mankind. 

The Lewves (Lemuroiden) (254), sometimes 
grou with the monkeys, but in reahiy 
deridedly lower in the , possess climbing 
arrangements similar to those just α 
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and Croquettes. 





MEATS-— continued 
Roast Fillet of Veal (Stuffed) 


: : “ve pounds of rolled fillet of veal, 
ne ahi of whito crumbs, — — 
spoonfuls of chenyed suet, One — a * eine 
of chopped parsley, ono teaspoontu oO — 
——— horbs, one ogg, half a tenspoonful of grat 
emon rind, pepper and salt. 

Method. Wipe the joint and remove the 
centre portion of bone, if not already done 
by the butcher. Mix together the crumbs, suct, 
parsley, herbs, and lemon rind. Season the 
mixture well, and bind it stiffly with the beaten 
eyg ; if necessary, a little milk may be added. 
Place this stuffing in the space made by the 
removal of the bone. ‘Tie a piece of greased 
puper over the meat, sec the joint is tied securely 
in shape with tape or string, and roast it before 
the fire, or bake it in the oven for about two 
hours. Remove the paper for the last half-hour. 
Baste the joint frequently, as it is very Jean ; 
extra dripping must be used for this purpose. 
Serve with thick brown gravy poured round. 


Veal Cake 


INGREDIENTS, Ono pound of Joan veal balf a 
pound of fat bacon, three hard-boiled eggs, two 
tenspoonfule of grated lemon rind, two fteaspoontuls 
of chopped porsloy, one teaspoonful of salt, a quarter 
of o teaspoonful of pepper. 

Method. (‘hop the parsley and grate the 
lemon rind finely, mix them together with the 
salt and pepper. Hoil the eggs for fifteen 
minutes, then shell them, and leave them in cold 
water till they are wanted. Cut the veal and 
ham into neat cubes. Have ready a plain 
mould, which holds one pint; rinse it out with 
cold water, Cut the eggs into slices, and arrange 
some of them in any pretty device on the 
bottom and sides of the mould. Now fill in the 
mould with alternate layers of meat, seasoning, 
and the remains of the eggs coarsely chopped. 
Pour in one gill of stock, twist a piece of buttered 
paper over the top, and cook it in a slow oven 
for four hours. Then take off the paper, and fill 
the mould up with stock in which a quarter of an 
ounce of loaf gelatine has been melted. Leave 
it till it in cold and quite set. Then dip the 
entire mould in tepid water, and the cake will 
easily slip out on to a dish. 

Mutton may be treated in the same way, but 
should be rather strongly seasoned, otherwise it 
will be tasteless. 


Veal and Ham Pie 


Trokepinnta, Ono and a half pounds of Jean 
vool, half. a pound of lean ham (or bacon), three hard- 
boiled ogg salt and pepper, some lemon juice, 
one teaspoonful of chaired Parsley, one teaspoonful 
of chopped sweet herbs, stuck to half fill the pie. 
diah, er the flaky pastry, one pound of flour, 
three-quarters of a pound of butter, lard, or dripping, 
cold: water, , 
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COOKERY RECIPES: ° 


Ingrediests for, and Methods of Cooking, Meat Puddings, Pies, 
Various Dishes of Fish, Poultry, and Game 








Method. Divide the butter into four equal 
arts. Sieve together the flour and the aalt, 
ake one-fourth of the butter and rub it into the 

flour in the same way as for short crust, and mix 
it to a paste with cold water. Then roll it out 
in a long, narrow strip. Spread the second 
quantity of butter in small lumps over the stri p. 
Shake over a little flour, then fold it evenly in 
three, pressing the edges together with a rolling- 
pin ; then roll it out again, and proceed as before. 
Repeat this process till the four divisions of 
butter have been used. Then roll out to the 
required thickness. To make the pie, cut the 
meat and bacon into neat pieces, and put a Jayer 
of the veal in a pie-dish. Shake over it some 
chopped parsley and herbs, lemon juice, and 
scasoning. Next put in a layer of ham, then a 
layer of veal, and so on till the dish is full. The 
last layer should be ham. Then half fill the dish 
with the stock—or water, if you have no stock. 
Wet the edge of the pie-dish and put round it a 
strip of pastry. Then cover the top of the pic- 
dish with pastry, of which leaves can be made 
to ornament it. Brush over the top with beaten 
egg. Put the pie in a quick oven, and bake 
it for about two hours. 

All meat pies are made in the same way. but 
omit the lemon when making steak, or steak and 
kidney pie. 

Steak and Kidney Pudding 

INorReDIENTS, One and a half pounds of buttock 
steak, half a pound of beef kidney, pepper and salt, 
one pound of flour, six ounces of suet, cold water, 
eno toaspoonful of baking- powder, 

Method. (Cut the steak and kidney into 
thin slices. Mix together about an ounce of 
Hour and a good dust of salt and pepper ; dip each 
piece of meat and kidney into this. Chop the 
suet finely. Sieve together the flour. baking- 
powder, and a pinch of salt; add to them tho 
chopped suct and, lastly. enough cold water to 
mix the whole into a soft paste. Roll it out on 
a floured board, having first put aside a piece to 
form the lid of the pudding. Grease a pudding 
basin, and line it with the pastry. Place the 
beef and kidney in alternate layers in the basin, 
then fill up with water. Wet the edges of the 
pastry. put on the lid. pressing the edges together. 
Scald and flour a pudding-cloth, tie it over the 
basin, taking care to have a pleat across the 
top, and tie the opposite corners of the cloth 
across to keep it in place. Put it in a pan 
of fast-boiling water, and let it boil steadily 
for two hours. Then cither turn it on to a hot 
dish or serve it in the basin, with a folded 
serviette pinned round it. The latter method 
ensures it being really hot, an important matter 
in the case of a suet pudding. If preferred. the 
kidney may be omitted, and half a pound more 
beef used in its place. All boiled meat or fruit 
puddings are made in this way. 


: Croquettes 
Incasbiznrs. Half a of any cold meat, 


poultry or game, one ounce of butter or good beef 
dripping, one ounce of flour, one gill of water or stock 


or gravy, two teaspoonfuls of chopped parsley, one 


teaspoonful of chopped shallot, nutmeg, t and 
salt, one egg, breadcrumbs, ie — 


Method. Remove all skin and bone from 
the meat, and chop it finely. Melt the butter or 
dripping in a saucepan, stir in the flour smoothly, 
then add the stock. or if poultry or rabbit is 
being used, use milk. Stir the sauce over the 
fire till it boils and thickens. then add it to the 
meat, parsley, onion, salt, pepper, and g dust of 
nutmeg. Mix all well together, then turn it on 
to a plate, and spread it evenly over. When cold, 
mark it into equal divisions. Form them into 
neat balls. Brush each over with beaten cgg. 
then cover it with crumbs. When all are coated, 
have ready a pan of deep frying fat; when a faint 
bluish smoke rises from it put in the balls, two 
or three at a time. and fry them a pretty golden 
brown. Drain them well on kitchen paper. 
Arrange them on a lace paper, and garnish 
with fried parsley. There croquettes may be 
made of any kind of meat, poultry. or game, or 
& mixture of any. If using veal, a little grated 
lemon-rind ix an improvement. They may be 
reheated either by refrying them for a few 
ecconda, or by putting them in a hot oven. 


FISH 
Dressed Crab 


INGREDIENTS. A goud-sized crah, ml and vinevar, 
sult and pepper, a tablespoonful of white crumbs, 

Method. The crab should feel heavy for 
its size and have large claws. Remove all the meat 
from the body. carefully picking it out from the 


claws and the bony part in the middle. Scrape 
out and save all the soft meat as well) Throw 
away all bony and finny pieces. You will 


notice the flesh is of two kinds--s dark, soft kind 
(which is the liver). and the rest firm and white. 
Separate the latter into little shreds with a fork 
or skewer. When the shell is quite empty, wash 
it well, and rub it with a little warm butter 
to polish it. Alko chip off the under portion 
so as to leave a neat edge. Mix the soft: sub- 
stance with oil, vinegar, salt and pepper, and. 
if liked, the breadcrumbs. Toss the shredded 
meat lightly in the seasoning of salt and pepper 
and vinegar, but keep the light and dark ment 
separate. Fill the shell with the two mixtures, 
arranging them alternately so that they appear 
in stripes. Pile rather high in the centre, and 
if there is any coral, pound it with a litte butter, 
and decorate tastefully with it round the shell. 


Fish Pudding 

INGREDIENTS, One pound of any kind of nncogked 
fish, three ounces of beef suct, three ounces of wiite 
breadcrumba, one teaspoonful of chopped parsley, 
one teaspounful of chopped onion, two teaspoanfuls 
of salt, a quarter of a teaxpeonfal of pepper, two 
egy, half a pint of milk. 

Method. Remove all skin and bone from 
the fish, then chop the flesh finely ; chop the 
suet also, mixing the crumbs with it while you 
do so to prevent it from clogging. Put the fish. 
suet, parsley, onion, salt. and pepper in a basin. 
Beat up the eggs and the milk, then stir these 


into the other ingredients, mixing all well together. 

Thickly grease a pudding-basin, put in the 
mixture, preesing it down well. Cover the top 
with a piece of greased paper, and steam tho 
pudding for one hour. Turn it out on to a hot 
dish, and pour egg sauce all over it, 

Tinned salmon is excellent treated in this way. 

Fried Fish 

(NaREDIENTS. One medinm-sized acle or plaice 
oo“ egg. breadcrumba, a httle tlour, salt, pepper, and 
oil. 

Method. Wash, dry, and fillet tho tish care. 
fully; there will he two fillets from oach side. Add 
to the flour a good dust of aalt and pepper: dip 
each fillet. in this, and rhake off all loose particles. 
Beat up the egg on a plate, brush tho fish over 
with it, then cover with breadcrumbs, pressing 
them tirmly on with a knife. Havo ready a pan 
of deep frying fat; whon a faint bluish smoke 
rises from it put in one or two pieces of fish and 
let them fry till they are a delicate golden brown. 
Lift them on to a baking-tin lined with kitchen 
peper, and Jet them drain well. Arrange them on 
a lace paper, and garnish them with fried parsley, 

Any kind of fish may be treated in thia way. 
Whiting are usually curled round, their taila stack 
through the eveholes, egg-and-breadcrumbed, and 
fried whole Cod is generally cut into atoaka 
about an inch thiek, then) egg-and-crumbed, 

Fresh haddock inwy be filleted, or merely cut 
in thick steaks. 

If preferred, the fish may be coated in batter 
instead of egg and crumbs. 

For the batter, mix together @ quarter of a 
terspoonful of salt and a quarter of a pound of 
Hour; stir to these smoothlya quarter of a pint of 
tepid water, and one tablespoonful of oil or 
melted dripping. Beat the white of an egy very 
stiffy, then add it lightly to the batter, and tt 
ik ready. 

Grilled Salmon Steaks 


Tvcripienrs, Salmon steak, aera cated, 
two ounces af Dutter, xelt and —— For tho 
AaUce, two teaspoontiuie of herseradiah, two ounces 
of freah butter, two teadpoontials of demean juice, 
OAVEMNA, 


Method. ‘The steaks should be quite an 
ineh thick. Brush them all over with warmed 
butter, Roll them in the oatmeal Heat and 


well butter a gridiron, lay on the stenks, and grill 
them over a clear, sharp fire for ten to fifteen 
minutes; use a fish slice and knife to turn them 
unless you have one of the double gridirons, 
When they are a tempting brown, slip them 
onto a hot dish, Dust with salt and pepper, 
Put a lump of butter on the top. Serve at 
once, handing them with Dutch sauce, 

To make the sauce, put the butter in a sauce- 
pan, and adda little salt. Stir over a slow fire 
till about three-quarters of if is melted, Draw 
it to the side of the fire to fuaish caching. Thos 
prevents overheating, which ruins the flavour. 
Add a dust of cayenne, the lemon juice, and, for 
this special dish, the grated horserastish, Serve 
in a hot sauce-boat, 

Cod. hake, white salmon, or haddock may all 
be treated in the same way, while herrings. 
whiting, and mackerel could be split open and 
grilled as directed. 
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the water boils 
boil, skim well, and boil for three minutes. 
Then move it to a cooler place, and let it simmer 
till done. It should take from twenty to thirty 
minutes, according to the thickness of the fish. 
When done, the flesh should easily part from the 
bone. Then lift the fish out of the water, and 
let it drain. Rub it over with a little butter. 
Serve on a hot dish ona fancy paper. Garnish 
‘with slices of lemon and fresh parsley. Serve 
shrimp sauce or any nice fish sauce in a hot 
sauce tureen. 
Cod, fresh haddocks, hake, turbot, and brill 
may be treated in the same way. 
Lobater Cutlets 
INGREDIENTS. One lobster (fresh or tinned), one 
ounce of flour, one ounce of butter, one egg, bread- 


crumbs, , 
Method. Take out all the flesh from the 
shell, and chop it finely. Melt the butter in a 
saucepan, stir in the flour smoothly; then add the 
water, and stir the mixture in the pan over the fire 
till it will leave the sides of the pan quite clean. 
Now add to it the chopped lobster, and if there 
is any lobster coral add it also, with a good dust 
of salt and pepper. Mix all well together, then 
apread the mixture on a plate to cool. Beat 
up the egg on a plate and make the bread- 
crumbs ; todo this, rub some stale bread through 
a wire nievo. When the mixture ia cool, mark 
it out in even rized divisions, and form each 
division into a pear-shaped cutlet; do thia with 
n knife dipped in flour, and on a slightly floured 
board. rt en all the cutlets are shaped, brush 
them over with the beaten egg and cover them 
with crumbs. Have ready a deep pan af 
frying fat; when a faint bluish smoke rises from 
it put in tho cutlets, one or two at atime, and 
fry them a pretty golden brown. Drain them 
well on kitchen paper ; into the end of each put 
a pieco of the fecler cut about an inch long. 
Arrange tho cutlets in a circle on a lace paper. 
The remains of cold cod, haddock, or whiting 
are excellent treated in this manner. 


POULTRY 
Spatchcock 

One fowl, salt and pepper, a little 
chopped onion, parsley and herbs, browned crumbs, 
an ounce of butter. 

Method. Cut the fowl straight down through 
the backbone, but not through the breast. Dust 
it well inside and out with the onion, parsley, 
herba, pepper, and salt. Skewer the fowl so that it 
lies quite fiat, and brush it all over with some 
melted butter. Rub the gridiron over with a 

iece of butter or suct, put on the fowl, and grill 
it till it is half cooked; then cover it with 
browned crumbs, and finish cooking it. It will 
‘take about twenty minutes altogether. Tako 
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INGRENIENTS, 





Truss it 
neatly into shape. Put it in a saucepan with 
nearly boiling stock or water to cover it, it to 
the boil, then skim it well and let it simmer 
gently about two hours. Meanwhile, wash and 
prepare two heads of celery, and cut them into 
thin slices. Melt three ounces of butter in a sauce- 
pan, put in the celery, and let it cook slowly for. 
@ quarter of an hour—it must not get at all 
brown. Now stir in the flour, then add one and 
a half pints of milk. Stir over the fire till the 
sauce boils and thickens. Season it carefully. 
Let it simmer gently from ten to fifteen minutes, 
then rub it through a sieve. When the turkey 
is done, put it on a hot dish, coat it nicely over 
with some of the sauce, and serve the rest in a 
hot tureen. 

Chicken and pheasant may be served in this 
way, but they are not — stuffed, though 
sometimes the latter is stuffed with oysters. 

Roast Duck 

INGREDIENTS. A couple of ducks, two large 
onions, three ounces of breadcrumbs, six sage leaves, 
one egg, one ounce of chopped suet, salt and pepper, 
a little dripping. 

Meth First prepare the stuffing. Peel 
the onions, cut them in quarters, and boil them 
till tender in salted water. Dip the sage leaves 
into boiling water for a few seconds, then dry 
them in the oven till they can be powdered 
between the thumband finger. When the onions 
are tender, drain off the water, and chop 
them finely; add to them the powdered sage, 
the breadcrumbs, salt, pepper, and chopped 
suct. Beat up the egg, and bind the ingredients 
together with it. The stuffing is now ready. 

Pluck and draw the ducks, and wipe them inside 
with a cloth dipped in hot water. Singe the 
birds thoroughly. With a spoon put the 
stuffing into the birds: draw the. flap of skin 
over the opening, and keep it in place with a 
skewer or string. Truss the birds into shape. 
All but the last joint is cut off from the legs and 
wings; the wing joint should be firmly stretched 
out till it almost touches the thigh joint, which 
must be pushed back a little to meet it. Then 
either stitch or skewer the limbs in shape. Put 
them in a baking tin, with the dripping on the 
breasts, in a quick oven for ten minutes, then 
move them to a cooler part. - They will probably 
take an hour. Serve them with a tureen of 
good gravy and one of apple sauce. It is a wise 
plan to stuff cne duck only, as so many people 
object to sage-and-onion stuffing. 

Goose and turkey may be stuffed in the samc 
way, but in the case of the latter the stuffing 
is put in at the neck end of the bird. 
— aaa in the baking sari 

merely t t in ing tin, 
with a little dripping, aad rossted. 








—— 


Ccraudſ via of Chicken 


large carrot, two pieces of , @ banch of kerbs, 


two quarts of or water. the sauce, three 
ounces of butter, three ounces of flour, one and « 
half pints of broth, one ounce of leaf gelatine, a 
rn rg of cream, salt end pepper. 
Method. Truss the fowls for boiling, roll 
them up in a buttered paper, and tie it up like 
8 . Put them in a pan with the stock and 


vegetables. Cook slowly till the birds are tender, 


probably for three-quarters of an hour. Take 


them out and let them get cold. Melt the butter 
in a pan, stir in the flour, mixing it in amoothly. 
Cook these for a few minutes without letting the 
flour brown. Now stir in one and a half pints 
of the stock in which the fowls were cooked. 
Stir over the fire till it boils. Dissolve the 
gelatine in a little stock, and strain it into the 
sauce ; also add the cream. Place the fowls ona 
dish, and when the sauce has slightly cooled pour 
it very smoothly over every part of them. 
Garnish with two lines of roughly chopped 
aspic jelly down the breasts of the birds, und 
make a border round the dish. 


GAME 
Roast Grouse 

Inorepients, A brace of grouw, two slices of 
bacon, an ounce of butter, two aquares of toast. 

Method. Pluck and singe the birds. and 
wipe them inside with a cloth dipped in hot 
water. Truss them, and tie a slice of fat bacon 
over tho breast of cach. Wrap each bird in a 
piece of greased paper, and put them in a baking. 
tin, with the butter, ina hot oven. Baste them 
frequently. After ten minutes take off the paper 
and bacon, and continue to roast the * for 
another ten minutes, but care must be taken not 
to overcook them. They should be rather under 
than over done. Put two neat squares of but- 
terud toast under the birds for the last ten 
minutes of cooking them. Put the toast on a hot 
dish, and place a bird on each. Serve them 
accompanied by bread sauce, gravy, and fried 
crumbs, 

All game may be treated in this manner, but 
woodcock and snipe should not be “drawn.” 


Salmis of Game 
INGREDIENTS, Two or more grou: or partridces, 
woodcock, or any other game, a quarter of a pound of 


| HOUGRERP IME 
bam, two shallote or onions, a bunch of | and 
herbs, fuur cloves, four — 
demertepoonful of rowan jelly, a pices of glase the 
Aize of a pigeon’s exg, ealt and pepper, one ounce of 


a lemon, 

Method. Cut the birds, which should 
be only half roasted, into large joints and the 
ham into dice. Put these in a stewpan with the 
shallot, herbe, bay leaf, peppercorns, and cloves, 
and stir them over the ire till they are a pale 
brown. Then shake in the flour, and brown 
that also; now add the stock, and stir it over 
the fire till it boils. Season it carefully with 
salt, pepper. and demon juice and add the glaze 
and rowan jelly; then simmer the whole very 
gently for half an hour, adding, if liked, a glass 
of red wine. Arrange the joints on a bot dish, 
and strain the sauce over. 


Jugged Hare 


Inaagroients, One hare, one onion, two cloves of 
garlic, two ounces of good beef dripping, eight cloves, 
pepber and salt, one blade of mace, two ounces of 
lour, @ bunch of herbs, a sna carrot, 

Method. Skin and paunch the hare care- 
fully. Cut it up into small joints. Mix together 
the salt. pepper, and one ounce of flour. Duat 
each joint over with this mixture. Peol the 
onion, stick the cloves into it, and te the herbs 
together, Put) the onion into a brown stew- 
jer with the herbs, mace, and garhe. ‘Then pour 
in enough stock or water to caver all. Put on 
a tight-fitting lid, put the jur in the oven. or 
nt the wide of the stove. and let its contents 
simmer gently for two or more hours. Melt 
the butter in a small pan, stir in about two 
ounces of flour Kmoothly, adda Tittle of the 
liquid from the hare gradually to this flour, then 
pour the mixture slawly into the stew-jar, and 
stir itvover the fire till it) cooks and) thickens. 
Season it nicely to taste with the salt and pepper. 
Take out the herbs, garlie, and onion. Tie a 
clean serviette round the jar, and send it to the 
table. Et is a matter of dividual Caste whether 
vou ure the blood of the hare ar not; it of 
course greatly adds to the flavour, 11 in beat 
to remove the head before serving. Cook the 
heart and liver separately in a little stock, then 
rub them through a sieve or chop them tinely, and 
wld them to the gravy. Red currant or rownn 
jelly should be served with this dish, 


Countinned 
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FRENC 
INDEFINITE ADJECTIVES 

The indefinite adjectives are aucun, no ; nul, 

no ; chaque, cach ; méme, same, self ; tout, all ; 


quelque, some; plusicurs, several; tel, such, 
such a; maint, many a; quel, what. 


Cuontinwet fiom 
page 1774 





(a) Aucun and nul, no, are ive, and 
therefore —— before the verb of which 
: are either subjects or objects. 

are both ler: ; 
Aucun chemin de ane conduit à la gloire, 


ine pe) owes iene <8) 
2a aucun emplot, he has no employment. 
Nul homme n'est exempt de la mort, no man is 
exempted from death. 

Je n'ai nulle autorité, I have no authority. 

io) (Cheque, each, can only be used m the 
8 ar: 

e dge @ ees plaisirs, each age has its 

pleasures. 

(c) Méme moans “same” when it precedes 
a noun. It means “self” when it follows 
& pronoun, and is joined to it by a hyphen : 

na ont les mémes droits, they have the same 
rights. 

Vous étes contents de. vous-mémes, you are 
pleased with yourselves, 

(a) Tout, all, has a feminine form, toute, and 

the plural forms tous, for the masculine, and 
toutes for the feminine. It takes the definite 
article, and is the only adjective that precedes it. 
A possessive may take the place of the article: 
out son pouvotr, toute sa capacsté, toutes 
ees forces, tous ses efforts, all his power, all his 
capacity, all his strength, all his efforts. 
In the plural it has the meaning of “‘ every ”’ ; 
Tous les jours, every day. 
When used in the singular, and without the 
article, it has the same meaning : 
Tout citoyen a des devoirs ausst bien que des 
droits, every citizen has duties as well as rights. 
Tout, tous, toutes, may not, like the English 
all, immediately precede a relative pronoun. 
The singular must be followed by ce, and the 
plural by ceux or celles: Tout ce qui reluit n'est 
pas or, all that glitters is not gold; tous ceur 
qui le connaissent le reapectent, all who know him 
reapect him. Tous may not come immediately 
after @ personal pronoun: We all know hiwi, 
nous le connuisauns tous. 

(e) Quelque, and ite plural, 
someo.“ but are more restricted in sense than 
the partitive: 

Nous avons eu quelijue dificulie, wo have had 
some (a little) difficulty. 

— bons livres, 1 have some (a few) 


elques, moan 
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(f) Plusieurs, several, has only one form for 
both masculine and feminine : 

Plusieurs historiens, plusieurs histoires, several 
— several — — 
(9g) Tel, telle, such, are us ed b 
ee ir —— telles, by * 

un tel orqueil est inswpportable, 
a man of such pride is unbearable. — 

li n'y a pas de tele onimauz, there are no such 
animals. | . 

The indefinite article never comes after tel, 
as it does after “such” in English: | 

Un tel homme est insupportable, snch a man 
is unbearable. 

Such” before an adjective is sf, used in 
connection with un, une, for the singular, and 
with de for the plural : 

Un homme et intelligent, such an intelligent 


man. 

Une 63 belle maison, such a fine house. 

Des hommes si courageux, such brave men. 

De si gentile enfants, such nice children. 

Tel repeated before two nouns, and used 
without an article, means “ like ”’: 

T'el mattre, tel valet, like master, like man. - 

(4) Maint, mainte is equivalent to the English 
“many a,” but may be used in the plural : 

Avec quelques vertus tl a maint ef maint défaut 
together with a few virtues he has many and 
many a defect. 

Maintes fois, or mainte fois, many a time. 

Quel, what, is used in both direct and indirect 
questions ; 

Quel livre lisez-vous ? What book are you 
reading ? 

Quelle heure est-il ? What time (hour) is it ? 

Je ne sata pas quelle heure sl est, I do not 
know what time it is. 

The names of countries take the definite 
article except after the preposition en, and after 
the preposition de when, with its aid, they form 
adjectival expressions: Ja France; en France, 
but du cuir de Russie, Russian leather. Before 
feminine names of countries tn is rendered by en ; 
before names of towns it is rendered by a; 
je demeure a Paris, I live in Paris; Paris est 
en France, Paris is in France. 
Exercise XIV. 

VOCABULARY. 
la Bastille, Bastille 
‘ la Belgique, Belgium 

argent (m.), silver la capitale, capital 
armée (f.), army la chute de pluie, rainfall 
Ascenswn (f.), Ascension le centime. centime 
Assomplion (f.), As- le centimetre, centimetre 

sumption le chemin de jer, railway 


dge (m.), age 
an (m.), year 
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le climat, climate 

le commerce. commorce 

le degré, degree 

le département, dupart- 
ment 

la distance, distance 

la durée, duration 

effectif (m.), effective, 
strength 

erportation  (f.), 
portation 

la féte, feast 

le franc, franc 

la France, France 

le globe, globe 


ex- 


Mant (m.), inhabitant 


smportation (f.),  im- 
industri (. 
j je (f.), industry 


le jour, day 

le jour de [TAn, New 
Year's da 

— pong he 4 ilometre 
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la Loire, Loire 

Ia longueur, length 

la marine, navy 

le matelot, sailor 

la mémoire, memory 

le mille, mile 

le navire de guerre, war- 
ship 


actif, active 

anglais, English 

annuel, annual 

carré, square 

commercial, commercial 

considérable, consider- 
able 

exécutif, cxecutive 

eztérseur, exterior, 
foreign 

francais, French 

tmportant, important 

célébrer, to celebrate 

former, to form 

indiquer, to indicate 


la ville, 


Nod (m.), Christmas 

Or (m.), gold 

la patr, peace 

la partie, part 

Paques (m.), Easter 

la Pentecdte, Whitsun- 
day, Pentecost 

la période, period 

la pitce, pieve 
money) 

le pluie, rain 

la population, popula- 
tion 

le port, harbour 

le pouvoir, power 

le président, president 

la prise, taking, capture 

la république, republic 

la réserve, reserve 

la riviére, river 

le service, service 

le soldat de marine, 
marine 


{of 


la Sutsee, Switzerland | 


la superficie, area 

la température, temper- 
ature 

le temps, time 

le terrstoire, territory 

la téte, head 

la Toussaint, All Saints 

la valeur, valuo 

town Ps 

jutf, Jewish, Jew 

long, long 

militaire, military 

mobile, movable 

moyen, mean, average 

national, national 

obligatoire, obligatory, 
compulsory 

protestant, protestant 

tempéré, temperate 

territorial, territorial 

total, total 

monter, to man 

placer, to place 

tomber, to fall 


mesurer, to measure, reckon 


comprend, comprises 


vault, is worth 


élu, clected 


a peuprés, about, nearly 
apres, after 


environ, about, nearly 
tard, late 


dés, from, beginning with c est-d-dire, that is to 


entre, between 
en, in 

par, by 
Paris, Paris 


BAY 

pour, for 
ensemble, together 
Lyon, Lyons 


Marseille, Marseilles 


TRANSLATE INTO FRENCH. 
The territory of the French Republic is 


about 536,500 square kilometres. 


Its area is 


nearly thirteen times the area of Switzerland, 
and more than thirteen times the area of 
Belgium. Its population is 38,600,000 inhabi- 


tants. 
inhabitants. 


Each square kilometre has about 72 
There are in France 60,000 Jews 


LANGUAGES —FRENOCH 


and 651,000 Protestants, It hax 86 depart ments. 
Ite climate is temperate; ita mean yearly 
temperature in GO degrees. [ts rainfall is 
80 centimetres. France forms a republic. At 
the head of the executive power is placed the 
President of the Republic. He in elected for a 
period of seven years. Military servicer is com- 
pulsory in France from the age of 20. The 
duration of the service ia 25 veare: three years 
in the active army, 10 vears in the reserve of 
the active army, six years in the territorial army, 
and six years in the reserve of the territorial] 
army. In time of peace the effective strength 
is about 460,000 men. The French navy 
comprises 450 ships of war. They are manned 
by about 100,000 sailors and marines. There 
are five great military ports. Paris, the capital 
of France, has a population of about 2 millions 
and a half. Lyons and Marseilles are aluo two 
of the largest towne in France. In Marseilles 
there are 404,000 inhabitants; in there 
are 420,000. Paris has more than ,000 in- 
habitants more than those two towns togethor. 
By its industries and its comimerce Paris ix one 
of the first towns in the world. Marseilles is 
the firat harbour in all the Mediterranean, and 
one of the 10 or 12 most important commercial 
places of the globe. The commerce of Franco 
is very considerable. The average value of 
its foreign trade is 7,500.000,000 or 74 “ mil- 
liards ” : 4 of importation and 3} of exporta- 
tion. The longest river in France is the Loire. 
The length of the Loire is 1,020 kilometres, 
The railway lines of France have a total length 
of 40,000 kilometres. The English measuro 
distances by miles ; the French by kilometres. 
The English mile is 1,600 metres. The French 
indicate value by franca and centimes. Tho 
franc is worth a Jittle less than 10 Enyglinh 
* pence.” The centime 4a the 100th part of tho 
franc. There are pieces of silver of 60 centimen 
and gold pieces of 10 frances, The largest silver 
piece is the 5-frane picce. Tn France the feast 
days are: the Ist of January, or New Year's 
day, Easter, the Ascension, Penterost, the 
Assumption, All Saints, and Christmas Day. 
All Saimts is always the Ist of November, and 
Christmas the 25th of December. Raster falls 
between the 2int of March end the 26th of 
April. ‘The Ascension in albo a movable feast. 
Tt falls 40 davsa after Kaster. Pentecost falls 
1) days later—-that is to say, O0 days efter 
Easter. The French celebrate their national 
feaut (on) the 14th of July, in memory of tho 
taking of the Bastille in 173509. 


Key ro Exerciss XIII. 


1. Nous avons passé une quinzaine de jours 
a Londres, 

2. Jai acheté une demi-livre de beurre ot 
une demi-douzaine dwufs. 

3. Dans quatre-vingt-dix-sept il y a neuf 
dizaines et sept unites. 

4. II y aune centaine de peges dans le calier. 

5. Quelle heure cst-i) 1 Tl est quatre heures 
dix ; dans cmy minutes il sera — heures 
et quart, et dans vingt minutes il sera quatro 
heures et demic. 
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LAR ASES ees 
J—— gp 
( ) et cinquante pi rgeur (large). 
"7 Notre maison ; plus de quarante pieds 
doe hauteur (haut). 
8. Cette table a deux métres de long sur un 
métro #soixante-quinze centimétres de large. 
9. Vous avez trois fautes ; je n’en ai qu'uno. 


Continued from 


GERMA page 1776 


XXVIII. If the Possessive Pronoun [ace 
XVII} is not directly connected with its 
substantive by preceding it, it either takes 
(a) the definite article and follows the weak 
declension of the adjectives [see XXVI., 1], or 
(b) it remains without article and takes the 
infloct ions of the strong declension [see X X VI, 2}. 

ExaMPLEs. Preceding the substantive: mein 
Hut (m.), my hat; meine Welle, (/.), my waistcoat ; 
mein Hemd (n.), my shirt. (a) The pronoun takes 
the article and follows the substantive: Der Out 
ift ber mein-e, tho hat is mine; de Weſte ift die 
mein-e; dag Hemd tft dad mein-e. [There is also a 
lengthened form with the inserted suffix ig: 
der meitt-ig-e, die mein-ig-e, das mein-ig-e.] 
(b) Without article: dieſer Hut ift meiner, diefe 
Miefte iſt mein, dieſes Hemd ift mein⸗es. 

1, This declension of the adjectives (a) the 
weak, and (b) the strong. is applied to all 
diajoined posscasive pronouns; mein, dein, fein, 
ihe, unfer, euer, thr—e.g.: dieſer Out ift der fein-e, 
der fein-ig-¢e, and bicfer Hut ift ſein er; dieſes Bud ift 
das uni(e)r-e, bad unf(e)r-ig-e, and dieſes Bnd ift 
unfer-e¢, The strong inflection is sometimes 
et a after the auxiliary verb fein: dieſer 
Hut iff mein-er, and dieſer Hut iſt mein(er). 

2. Tho possessive pronoun used with the 
definite article takes a capital when used 
substantively: Ich babe das Meine (or dae Meinige) 
gctan, I_ have done [the] mine (my duty, all I 
could do). Jedem bas Seine (or Seinige), to 
everyone (the) his (his due) ; cte. 


XXVIII. The prefix ge (sce XIV.) cannot 
be used for the formation of tho past participle 
of verbs with unstressed firat syllables, such as 
the verbs with the unstressed prefixes be, emp, 
eit, er, ge, ver, and zer These unstressed particles 
which, detached from the verb, convey no 
meaning, cannot therefore be disjoined, and are 
called inseparable prefixes, to distinguish them 
from the separable profixea, to which belong the 
prepositions and adverbs which have also an 
independent existence. When joined to the 
verb those sepurable prefixes are stressed. They 
can be detached from the verb and displaced in 
the course of conjugation. 

1, Verbs with separablo stressed prefixes 
ab, an, anf, atts, bet, hin, mit, um, ete., form their 
past participle by insertion of the conjugational 
prefix at between the stressed and the 
stem, and by tho addition of et or t to the stem 
of weak verbs [see XIV. J and en or x to the 
stem of st verbs, with unchanged or changed 
vowels [see AVIII.}—e. g.: the weak verb ftelt-en 

(to put, to place), joined te the ble stressed 
vfelix aus (out) aud’-fteli-cn (to ibit, expose), 
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10. Douvres est & environ vingt et un milles 
de Calais. e 

Jl. Le Pas de Calais a plus de vingt 
de large. 

12. Vous avez gagné plus de cinquante francs 


de plus que nous. 
Continued 


By P. G. Konody and Dr. Osten 


forms the past participle: aué’-ge-ftell-t. The 
verb entitel’len (to disfigure, to deform) with the 
unstressed prefix ent, forms the past participle: 
ent feeltt’ without the prefix ge. The erong verb 
fcbretb-en, to write (imperfect: ſchrieb, with of 
vowel ; past participle : ge-jdrieb-en [see XVIII. ])). 
when joined to the stressed separable prefix ab 
(off, from) = ab’-;dhreib-en (to copy), forms the 
pe participle: ab-ge-jdrieb-en. On the other 

and, befdret'ben, to describe, with the undressed 
inseparable prefix be, forms the past participle: 
be-fa'rte b-en. The past participle always forms one 
word: aus geſtellt, entſtelli', geichrie’ben, ab geſchrieben, 
beſchrie ben. 

2. In the present. imperfect, and tmperative 
the stressed separable prefixes are completely 
detached from. and — behind, their verbs: 
ab‘ fdyreiben, present in icative: ich {dhretb-e ab, ete. ; 
present conjunctive: id) ſchrieb·e ab, ete. ; imperfect 
indicative: id fdrieb ab, etc.; imparfect con- 
junctive: id) fdrieb-e ab; imperative, singular 2: 
ſchreibs ab! fdreib-en Sie ab! plural 2: ſchreib-et ab! 
In the present and imperfect the prefix is placed 
at the ond of the clause or sentence; present: 
Ich ſchreibee den Brief ab, I copy the letter; im- 
poe id ſchrieb den Brief ab, copied the letter ; 

ut perfect: ich babe den Brief ab'-qe-fdrieb-en ; 
pluperfect: id hatte den Brief ab’-ge-fdrieb-en ; 
first future: i werde den Brief ab'ſchreiben, 
I shall copy the letter; second future: id werde 
ben Brief ab'geſchrieben haben, I shall have 
copied the letter. : 

3. In principal clauses like the above the 
constant forms (past participle and infinitive of 
the verbs [see XXIV.}) are placed at the 
end and are separated from the finite forms 
by the objecta of the actions, etc. Where both 
constant forms are used, the infinitive is placed 
at the end. Examples: Der Yebrer lebte ren 
Schiler, the teacher praised the pupil ; der Lehrer 
bat [finite verb, den Schiller gelobt [past 
participle], the teacher has praised the pupil ; 
and ver Lehrer wird [finite verb} ten Schüler 
aclebt [past participle] haben [infinitive]. 
the teacher will have praised the pupil. Note 
the difference in the position of the words in 
the two languages. Literally translated, the 
German sentence would run: the teacher will 
the pupil praised have. 

XXIX. Tue Strona DEcLENSION oF 
SupstantTivEs. Refer to Table VI., page 748. 

1. The unaltered plural (first case) (see 
Table VI., 2, 5] is only formed by masculéne and 
neuter substantives. 

2. The plural with modification of the vowel 
and no other change ſaxe Table VL, 8] is formed 


chiefly by maaculines, by the fominines die Mutter 
and te Techter, and the neuter tat Klöeſter. the 
cloister, convent (plural: te Matter, bie Techter, 
bie Rieter). The plural of the neuter das Maier, 
the water, is Me Waſſer or Pie Wafer, the latrer 
being preferable. 


3. The ¢ in the plural, withont modification 
of the vowel [see Table VL, 6] is chiefly taken 
(a) by maaculines and neuters, and only by such 
ſeminines as end in fal and nts, and substantives 
of foreign origin ending in an unstressed ag, 13, 
nie, ct, us. The Jatter and all substantive. 
ending in nie double the final & Examples: 
te Srithjal (the affliction), tie Tribeal-es die Wuͤd'nie 
(the wilderness), tie Wildniſſ-e: tie A'nanas (tho 
pineapple), te A nanaff-¢ ; ter äir'nie (the varnish), 
he Wirnifi-e: ter Aine (the polecat), die Altiſſee; 
rad Rhine yerce (the rhinoceros), tie Rhine’ yereff-cs 
ber Re'bus (picture-puzzle), Me Re’buff-c, 


(b) Substantives with a final (round) ¢ chanye 
it in the plural (with suffix ¢) into the long soft 
form (7), pronounced as in Keie Examples : 
ter Greis (the old man, grevbenrd). tie Greiſe: 
tae Los (the lot, lottery-ticket), tre Yoj-e. 


(c) Substantives ending in ß preceded by a 
Jong vowel retain) beth ino the plural: tas 
Mag (the measure), tie Maß-e; der Schweiß (the 
awent), Mie Sduveté-e. In those with short vowels 
the fi chanyes in the plural isto iſ: tae Rep (the 
horac), Me Roſſe, ete. ; the same change oecurs 
with nouns of foreign derivation ending in an 
anatressed Kyilable with a final ß: ter Rem‘ pap 
(the compass), tle Rem vaffec: Per Küſraßk (the 
ciirass), tie Rid rafi-¢, ete. 


4. The plural with the suffix cand moditicention 
of the vowel [see table VIL, 7] is formed mainly 
by measculines, and by most of the femiines 
belonging to the strong declension [chiefly mono- 
“Vilabics}. The only neuters that take this 
plural are tas Gber (the choir), tie Ehör-e, and 
tae Flew (the float), die Alep-e: but it must be 
remembered that the masenhine gender is optional 
for these two nouns. 


5. The plural er [see fable VI. 4] is 
formed chiefly by neuters, and hy a few uurs- 
evlines, never by femimines. The moditiable 
vowels are modified, Examples: ter Geiſt (the 
npirit), Cie Giſt er; das Nett (the nest), die Neũ-er: 
das Gemüt“ (the soul), Me Gemin-er; das (ft (the 
egg), tie Steer; tas Bilt (the picture), tre Bilt -er: 
der Wale (the forest). tre Walt-er: ter Mant (the 
border), tie Hant-er; tas eds (the hole), tee vech-er: 
tas Buds (the book), Me Bücher: rae Haupt (the 
head, chief), Me Haurt-er: ete. 


6. The plural with ¢[see table VI.. 9] is formed 
by substantives of foreign origm (French, 
English, etc). Examples: ter Ehef (the chief), 
bie-Shef-e; ter Salon (the drawing-room), tie 
Salen-6; ver Jocken, tie Aeden-e: ter Para, Cte 
Bapa-¢; etc. A few German words take the 
sane plural in vernacular: ter Junge (the boy, 
youth), die Jungen-¢ [correct form ; Te —* 
ter Kerl (the fellow), tie Kerl-¢ [correct : tie Kerle]; 
tas Darel (the lass), vie Matel-6 [correct : te 
Ware]; pas Fraulein (the young lady), be 
Rriuletn-¢ (correct die Fraͤnlein]. 


CLAHCVAGES- GERMAN 
XXX. The rules of paragraph XXIX., 30, ¢, 


are also applicable to the declension of the 
singular (strony genitive with or ¢, etc.). 
EXAMPLes ; 
I. ter Gitie. 2. tee Mrerf-co, 3. dem Wreiee, ete. 

. dav Lee, 2. dat Let-es, 3. dem Yel ¢, ote. 

tat Mag, 2. bee Mager, 3. dem Maker, vte. 

tas Mop, 2. bee Roſſ-eo. I. dem WHefi-c, ete. 

. tas Geheim'nie (the seeret), 2. tea Meher’ 
Wiff-ed, Z. dem Medea iiti-c, ete. 

J ter Ane, 2 bee Iltĩ · ea. ete, 

. der Kempaß. 2. Des Kompaſſ⸗to, ete. 

Ser Küraß. 2. ree KAuraſſ-co, ote. 

EXAMINATION PAPER VIII 

lL. Which declension ia followed by the 
possessive pronoun not direetly preceding 
the qualitied substantive ¢ 

2. What classes of pretixes: are known in 
German verbs, and how da they ditter as 
reairds stress and incaninag 2 

3. To which class of nouns do some of the 
separable prefixes belong ? 

. How deo — with atressed prefixes: forn 
the past participle ? 

In which tenses are tho stressed prefixes 
detached from their stems, and where are 
they placed / 

6. What is the arrangement of the constituent 
of a compound tonse (finite verh, punt 
participle, and infinitive) ina German 
seritenee / 

. OF which gender are the strong subsatantivers 
which undergo no alteration i the nomina 
tive plural, and how can the plural he 
distinguished from (he singular / 

8. To which vender belong most of the sub 
atantives Which modify their stem-vowel 
in the plural without taking a suffix ? 

9% Which feminine nouns take in the plaral 
the suffix ¢ with, and which withontd, 
niodification of the stem: vowel / 

10. Of which gender are the nonus that form 
the plural by the suffix er without, ane 
with, moditiention of Che ster vowel / 

11. How is the plural sounded in neu, witha 
tinal (round) sin the singular [tas Yoo], 
and what alternation does the final & 
undergo inthe plural, when preceeded by 
adony or by a short vowel / 

12, Which nouns take the suffix ein the plural’ 

Exencose I. Tnsert the niissing declensive 
inflections : 

(a) Dev Mriff meines Stodes (me) iſt ſchen; 
The handle of my = stick aa beautiful; 

id) gab mem... Freunte (m.) tein. . ted (me); 

TI yave to omy friend = thy — stick. 

fie brad ihr .. Mbr(f.); ter Dectet(m ) ate... Ube (f ) 

she broke her wateh; the cover of her watch 

bit zerbrochen; cr juhr mit (3) ſein . . unt mit (3) thr. 
is broken: he drove with his and with her 

Rierten (1.); ids gina zu (3) Ati... Arzte(in); We 

horses ; T went to your physician; they 

gingen mit (3) ihr .. Eltern in (4) unſer .: Marten (ae | 
went with their parents int our garden 

unt bewunderten tie Scenheu (/.) unſer. Vlumen 7 

and admired the beauty ef our flowers. 

Eule)t ... Kreunte(m.) unt pie Bruder (mm.) culeyr... 

Your (pl.) friends and the brothers of your 
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fd fet ee 


pat ont pao 


sbi 


1 


~3 


Rreunde(m.) waren in (3) en(ejr... Garten(m.) und 
friends were in our and 
phlidten en(e)c.. Blumen (/.) 
gathered your flowers, 

(b) Abe Freund (m) iſt aud) der mein. . (or unfer..); 

Your(sing ) friend is also mine (or ours); 
er brady nicht blos fein... Uhr (/.), fondern anc 
Le broke not only his watch but = alse 
bie dein.., dietbr.., Die unf(e)r.., die eu(edr ., die ihr.. 


thine, hers, = ours, = your, theirs, 
und tre Abr..; die Sabnelligfeit tein . Hengſtes 


and = =oyourn; the speed of thy stallion 
Tt areper ale Lie des mein.., des fein. ., Res ihe. ., 
ia greater than that of mine, of his. of hera, 
bed unf(e)e.., des en(e)r.., des ihr.. deo Sher... ; 
of ours, sof yours, ol theirs, = of ‘yours; 
ſeine Dogae (4.) lief hinter (3) oer mein. ., Cer tein. ., 
his bulldog ran behind mine, thine, 
Beriby , ber unſ(e)r.., teren(e)r.., der ihr. der shee. ; 
hers, ours, yours, theirs, yours; 
mein Rferd ſchlagt daw peit.., Da ſein. ., bas ibr.., 
my hors: beats thine, his, hers, 
bas en(c)r.., das ihr.., Das A\br.. ; deine Freundinnen (f.) 
yours, theirs, yours; your friends (/.) 
ſind and die nni(eje.., Me ibe... Die Welle mein... 
are aleo ours, theirs. The wool of my 
Scirines(m.) iſt beffer ale vie Seide des dein. ., 
umbrella is better than the silk of thine, 
bee jein.., Bes ihr.. dew unſ(e)yr .. ded en(e)r.., 
of his, of hers, of ours, of yours, 
bee thr. ., Det Abr. os ich glaube dein ... Freunde (m.) 
of theirs, of yours; I believe (to) thy friend (3) 


mehr a's dem ommein.., dem feit.., dem ibr.., 

more than mine, hia, hers, 

dem unp(e)e.., Remocu(e)e.., dem ihr. . vem Ihr..; 
ourn. yours, theirs, = yours; 


er liebt fein... Freund (m.) mebr alg den mein.., 
he loves his friend = mors than mine, 
ren dein.., Dem the.., den unſſ(e)r .. den eule)r.., 


thine, hers, ours, yours, 
ren ibe.., den Abr... ete. 
theirs, yours, cto. 


(cr) der Stv€(m.), Me Dogae (4.), vat Pferd (n.) iſt 
the stick, the bulldog, the horse is 


miettt.., dein. ., ſein . . ihr. ., unſ(e)yr. enſe)r. ., 
mine, thine, his, hers, ours, yours, 
ihr... Ihr.. 
theira, yours. 


(d@) Replace the possessive pronouns in (b) by 
their lengthened form, whenever this form 
is applicable. 

EXERciss 2. (a) Form the present indicative 
in all persons and both numbers of the following 
verbs with stressed se; arable prefixea: auriichen, 
to rine; anticten, to offer; auogeben, to spend; 
beifdMicfen, toa enclose; cinſchlafen, to fall asleep; 
binfeminen, to get there; mitnehmen. to take along 
with; umfalfen, to fall [down]. 

(b) Form the present tonso of the following 
atromg verba with wnetreseed inseparable and 
atressed separable prefixes, the strosa marked by 
an apostrophe behind tho stressed syllable: 
presfteten, to understand; bci‘ftehen, to assist; 
vers bie’ten, to forbid; auf⸗ bieten. to call up, to 
summon; aud. 'ſchließen. to exclude; be: fdbtic'gen, 
to reaoive, (finish) ; ye-fal'len, to please ; anf: fallen, 


to fall upon (also in the sense of: “to be 
conspicuous ’*). ‘ 

(c) Form the imperative singular and plural 
in the ordinary civil form of address of 
the verbe enumerated in (a) and (5). 

Exrgcise 3. Change the present tense of the 
following weak verbs [see X XIV. and Exercise 5a] 
for the perfect and pluperfect in the arrangement 
explained in XXVIIL., 3; [the verba conjugated 
with the auxiliary verb of tense {ein (to be) are 
mad» prominent in print, all others are con- 
jugated with haben (to have)): 

Ter Schüler lernt; der Lehrer öffnet dads eniter: 
The pupil learns; the teacher op2ns the window ; 
der Kunſtler zeichnet ein Wilds vas Madchen tachelt; 
the artist draws a picture; the girl smiles; 
ber Martner arbettet im(3) Garten: das Schiff ſegelt: 
the gardener works in the garden; the ship sails; 
tie Minder ſpiclen: tie Marden erröten: ich liebe 
the children play; the girls blush; I love 
meine Eltern; er redet Unſinn; du rauchſt cine 
my parents; he talks nonsense; thou amokest a 
Eigarre: the badet im (3) Fluſſe: fie läuten vie Glede ; 
cigar: you bathe in the river ; they ring the bell ; 
bie Kinder zerſteren ihe Spielzeug: er lauſcht an (3) dee 
the children destroy their toys; he listens at the 

Titre, tu begrüßeſt den Vater. 

door; you greet the father. 

Exerciskz 4. Form the plural (a) [without 
Inflection] of the following substantives, of 
which those with modifiable vowels in the stressed 
syllable are modified: ter Ba'ter(m.), the father ; 
ber Leffel (m.), thespoon ; ber Apfel (m.), the apple ; 
baa Ken‘fter(n.). the window ; der (fel, the donkey ; 
ter Bru'ſder, the brother; ber On’fel, the uncle; 
der Vogel, the bird; ter Rei’ter, the hors:man ; 
rer aden, the thread; tae Veil'chen, the violet ; 
rer Käſe, the chesse: ter Sattel, the saddle; 
(b) of the following substantives (following 
XXIX., 3): ter Berg, the mountain; per Hund, 
the dog; bas Jahr, the year; bie Kennt'nis, the 
know] ; der Hirſch, the stag: be Bewandt'nis, 
the condition, state; tas Pferd, the horse; tas 
Haar, the hair; ter Kür'bis, the pumpkin; bas 
Yab‘fal, the refreshment; ber A’bend, the evening ; 
der Preis, the prise; dae Movs, the moss; bas 
wliep, the flzece; ber Schuh, the shoe; der 
Sproß, the offspring; dae Geheim'nis. the seerct ; 
(c) of the aubstantives following the rules of 
XXIN.. 4: der Arzt, the physician: die Mans, 
the goose; ber Kerf, the head; Me Braut, the 
bride; te Hant, the hand: ter 3abn, the tooth: 
ver Toyf, the pot: tie Kant, the fist: der kucha, 
the fox; Me Bruſt. the breast; ber Stren, the 
atream; bie Wurit, the sausag?; oer Krug, the jug; 
(d) of the substantives following XXIX.. 5: 
tus Tud, the cloth; daa Yand, the country: tad 


Rint, the child; das Gewand. the garment; bas 
Weib, the woman ; ta¢ Kraut, the cabbage ; bas Lieb, 


thosong; bas Faß. the barrel ; bag Terf, the villaze ; 
tas (iter, the limb; ter Munn, the worm; taé 
Geſpenſt'. the ghost (spectre); das Belf, the pzople. 
(e) Decline the substantives bas Reg, the horse 
(steed); das Yee, the lot; das Hindernié, the 
hindrance (imp-diment. obstacle). 

Continued 


Nore. Courses of lessons in Italian and Spanish begin in the next part of the Say-Epucaror. 
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By HAROLD BEGBIE 


GEORGE MEREDITH has described observa- 

tion ds, perhaps, the most lasting of human 
oe The man who enjoys the art of secing 
wyond all question employs life in a far fuller 
degree than the man who notes but little as he 
journeys through the world. But the art. of seeing 
endows its possessor with something more than 
pleasure; it enables him to attain success 
in his undertakings with greater ease than is 
possible for the unseeing man, and it also Jeads 
to a more permanent and a far pleasanter 
development of character. 


A Faculty which can be Cultivated. 
It may be said, indeed, that success in any 
walk of life depends in no small measure on 
the degree of observational powers enjoyed 
by the prize seekers. Thousands of astronomers 
had lovked at the planet Uranus before 
William Herschel looked and observed that it 
wasnotastar. It was another genius of science— 
John Kepler—who remarked that ‘God has 
waited six thousand years for an observer.” 
The man whose trained and patient eyes Kee 
everything conquers all things. There is no 
doubt that many men are born into the world 
with this gift of observation, but it is a mistake 
to rig fd that the faculty cannot be cultivated 
and developed by those whose cyes have been 
altogether untouched by the good fairies. It 
ia a thing to be learned—essentially a thing 
to be taught to children—and it is furthermore 
one of the very first and one of the most im- 
portant mental exercises for developing the 
creative and inventive faculties of the brain. 


Comparison. If you doubt the value of 
observation, enter into conversation with two 
travellers, one of whom has the gift and one 
who has not. The one has nothing to tell you 
of his travels beyond the baldest and most 
uninteresting commonplaces of the road ; while 
the other, you will find, can scarcely find words 
enough to express the pleasure he has derived 
from a thousand and one experiences of his 
journey. The one can tell you that he passed 
along a road, that there were trees by the side 
of it, a river under the trees, and a few fields 
sloping upward from beyond the river. The 
other will make a romance of the very dust along 
the highway, will tell you the names and describe 
the colours of the wild flowers growing in the grass 
beside the stream, will make so actual a picture 
of the river's curving way that you wil] persuade 
yourself you must have visited the scene. 

It may be said that the difference between these 
two men is rather one of expression than of 
observation, that the eloquent traveller has 
learned the use and graces of , while 
the dumb traveller has merely put himself to no 


pains to learn the art of description. But to this 
we object that all the cloguence in the world does 
not teach a man to observe interesting things, 
whereas the art of observation does in the very 
nature of things urge the mind to suitable and 
suggestive language. The eloquent man who has 
no faculty of observation can make you an interest- 
ing essay on a broomstick, but he cannot make 
vividly interesting a description of a journey, 
however beautiful and inspiring. 


The Practical Value of Observation. 
And just aa the faculty of observation renders 
the one traveller a far more weleome guest at 
the fireade than his fellow who sees nothing at 
all, so the same faculty pute into the possession 
of the mind a plentiful store of material — useful, 
and in some cases needful--for succesa in the 
stern and practical battle of life. Tt not only 
makes a journey interesting fo ita possessor, 
and not only makes popular him who has it, 
it ia a weapon of the first order in the gruat 
struggle of humanity for fuller hfe and fuller 
consciousness, “The engineer and the poet 
must both be close observers to be great in 
their work. 

It is possible to teach children the art. of obser. 
vation even in their games. One of the indoor 
amusements of childhood which never seema to 
lowe ite freshness and attraction is known as 
* Eyes and No Eyes,” and conaista of secking 
for an object which is hidden— but not out of 
sight —in a room from which the seckers have 
been momentarily excluded. On their admuit- 
tance to the room each child in: aware that no 
amount. of cupboard opening, hid) removing, oF 
lifting and shifting of brie-a-brac, will suthes 
to dwcover the object. Everything depends 
upon sight, and sight alone. The object has been 
placed in some position in the room which 
renders it difficult of discernment, while it 
remains perfectly visible to those who have 
thus placed it. 


Mental Blindness. Another excellent 
practice is to make children write a description 
of their bed-room or their father’s study, er, 
indeed, any room in the house with which they 
are daily familiar. It will be found in many 
instances that the child is even unable to 
name the colour of the wall-piper in his 
own bed-room, while the pattern of the carpet 
or the shape of the fireplace will present to his 
mind the most insoluble of problems. Things 
which his eyes have seen every day for years 
have been so little observed that he is utterly 
unable to afford you even the crudest and barest 
description of them. 

But this which is true of most children i 
likewise true of most adults, Not born to 
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* never hs been encouraged or trained to 

dev. the ‘culty, the average person passes 
th life seeing everything and observing 
nothing. Life presents to these unhappy once 


— ur, a 
jumble of shapes and lines, with no clear and 


distinct picture of its meaning or its mystery, 
with no definite and vivid improssion of its 
reality. Their commonplace book is as empty 
when they reach the grave as it was when they 
first handled it in their cradles. 

The Mystery of Vision. To com- 
prehend the law of observation, it is neces- 

to consider something of the mystery 
of vision. If you consider within yourself, 
it will probably seem to you that in writing 
a letter with your eyes fixed upon the paper 
you see absolutely nothing clse but the writing 
which you thus so assiduously observe. But 
if you make the experiment, you will find that 
even while your cyes are following the flowing 
strokes of the pen you are conscious of man 
other things than the mere writing. You will 
be aware of the ink-pot in front of you, of the 
ash-tray on your right, of the penholders scattered 
upon tho —— of the stick of red 
sealing-wax in the tray beside the ink-pot, 
of the pile of books and papers on the left of your 
manuscript, and of several other details of your 
immediate environment. It is true that you 
do not ace these things with any distinctness, 
but it in also true that the rays of hght which 
make these things conscious to you aa surely 
enter your eyes and are photographed upon the 
retina ax perfectly and as certainly as in the 
writing over which you exercise such close and 
exclusive pans. The difference is that you see 
and observe the writing, while vou only see the 
surrounding objecta of your work. 

You wall also find in conversation with a person 
that while your eyes remain fixed on his, and 
while you may think you see only his face, yet 
you do in reality see a very great deal of the 
scone about you. Without removing your eyes 
from his, you may yet be conscious of the 
pattern of the window curtains, of the trees 
out on the lawn, of the dog lying asleep in the 
sun on the gravel path, of the pictures over your 
friend's head, of the colour and pattern of the 
carpet under hia feet, of the chairs and tables 
and sofas ino his neighbourhood, and of the 
clock on the mantelprwece behind him. But 
while that clock is absolutely real to you, you 
will find nevertoleas that you are unable to tell 
tho time it records so long as your eyes remain 
faithfully tixed an the face of your friend. You 
see the clock, but you do not observe it. The 
rays of light from the dial and the hands enter 
your eyes and impress themselves upon the 
retina, but consciousness is not there to record 
the imprcssion. 

The Really Great Man. It may bo, as 
some suppose, that every ray of light which enters 
the eye, and every vibration of sound which enters 
the ear, are as tenaciously and as fully retained 
in that larger memory of which our normal and 
limited consciousness knows such a very little, as 
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re-live in a bli ——— 
single incident passing instant of our 
lives. But, be this as it may, certain it is that 
we can make more uso of the things we con- 
sciously and intelligently observe than of the 
things which we merely see because they happen 
to be in the line of vision. 

Just as in art Michael Angelo could have 
made better use of a hovusemaid’s mop than a 
savage could have made of the finest camel- 
hair brushes, so may defective sight, with a 
keen consciousness behind it, see more of the 
world, and see the world far better, than is 

ssible to the finest-sighted eyes among man- 

ind with a stupid and unintelligent conscious- 
ness behind them. But while the eyes cannot 
he changed it is possible to change and devciop 
the consciousness with every fresh experienco 
of life, and one of the very best moans for so 
training and developing the mind is by the eyes, 
by the education of this very observational 
faculty of which we have been speaking. This 
is why we place it: first among those mental! 
exercises which make for the happy usc of 
learning ; it is, more than all other exerciscs, a 
direct and most certain influence in the enlarging 
of consciousness and the enriching of personality. 

The really great man is he to whom the words 
of Shakeapeare are applicable : 

In his brain 
. .. he hath strange places cramm’d 
with observation. 

Genius the Fruit of Observation. 
Gienius, indeed, is very largely the fruit of 
Observation, The beauty of the breathing 
world, the actions and the thoughts of humanity. 
the moving of the seasons over the earth, and all 
the change and interchange of daily life—these 
are the colours with which the great artist covers 
the canvas of his consciousness. and the closer 
and the more affectionate his observation of 
them the nobler and sublimer is the picture. 
There ix no educatton so thorough as that which 
has observation for its schoolmaster. To observe 
a thing puts one into f pope of that thing, 
and every fact profoundly considered becomes in 
rome sense the actual property of the observer. 
} can persuade myself that Shakespeare had so 
observed mankind ax to feel that he had almost 
created humanity, and that Wordsworth had so 
observed the face of Nature as to feel that he 
had well-nigh fashioned the earth. . 


This god-like sensation of the true observer 1s 
adumbrated by Emerson and contrasted with the 
slavelike sensation of the man who sees nothing: 

~The making a fact the subject of thought 
raisos it. All that mass of mental and moral 
phenomena which we do not make objects of 
voluntary thought come within the power of 
fortune ; they constitute the circumstances of 
daily life ; they are subject to change, to fear, 
and hope. Every man beholds his human con. 
dition with a degree of melancholy. As a ship 
aground is battered by the waves, so man, 
imprisoned in mortal life, lies open to the mercy 





What is addressed to us for contemplation does 
not threaten us, but makes us intellectual 
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To observe a thing, then, is to think about it, 
and it is thought that makes us gods. It is the 
business of the man striving to get the beat out 
of himself, striving to make the utmost of all 
that he learns and all that he experiences, to 
obeerve things, which means to see things as 
they really are—in a word, to think about things. 


How the Faculty may be Acquired. 
There are many ways of practising the faculty 
of observation. It is a good method to spend 
a few minutes at the end of each day in recount- 
ing to yourself, or in recording in your diary, the 
events of the day, with some account of the 
things you have actually observed. Practiso, 
especially at first, to be perfect in your details. 
To say that at twelve o'clock you spoke to a man 
named Brown is not enough ; you should be 
able to say what clothes he was wearing, what 
is the colour of his eyes, in what fashion he 
brushes his hair, and something of any peculiarity 
in his speech or manners. To say that you saw 
Brown in the hall of an hotel is, likewise, not 
enough ; you should be able to describe the 
furniture of the place, the hangings of the walls 
and windows, and the people you notice there. 

If you read any of the great novelists you will 
discover that they havc all boen careful observers 
of such details. Balzac, perhaps more than any 
other writer of fiction, was the scrupulous 
observer of every detail of environment ; he 
realised more than any other writer the immense 
importance of giving actuality to the rooms and 
raiment of his characters, and tho success with 
which he has attained this endeavour proclaims 
cloquently the indefatigable observation with 
which he studied the world about him. 

Some Great Observers. To read Balzac 
is to acquire at least the appetite for observation, 
if not actually the thing itself. We may learn 
from such authors something of the method of 
observation. Dickens waa a wonderful observer. 
Thomas Hardy and George Meredith are both 
observers of a high order, and Guy de Maupassant 
observed everything that he saw. Read the 
works of these men, and see how they took note 
of salient and eternal things, how the smallest 
and most trivial of human habitsa—rescucd from 
the web of our unconsciousness—becomes by 
their observation and thought about them 
habits that as eloquently declare character and 
impress personality as the biggest and most 
universal of things. Notice how they observed. 
The small thing, if it be the salient thing in a 
character, is insisted upon ; the big thing, if it 
Lave little to do with personality, is disregarded. 


cou Jenner — with weari- 
on some gigan of their 
character, quite ignorant of the fact that such 
ty does not in any manner help to 
personality upon the mind. Frere 
Grandet's cternal ‘ Tut, tut ! Wo will see about 
it!’ is an exclamation illuminating tho innermost 
recesses of that cunning and miserly mind ; and 
the fact that Falstaff plucked at the sheeta as 
he lay a-dying is a thing that makea ur almost 
believe we shed tears for him with Bardolph. 
Importance of Diecrimination. It 
is of central importance in this cultivation 
of tho art of seeing to learn to observe salient 
things. You can by practice quicken the 
activity of your consciousness into observing 
many things which you did not. see before ; but 
it is casential to remember that tho burden of 
remembrance must not be overloaded with 
negligible details. Even if it were possible to 
remember the smallest details, it wore wiso not 
to do so, for observation becomes in this fashion 
an unintelligent and mechanical recorder. But 
by learning to observe salient things, casential 
things, things that give startling reality and 
oternal actuality to remembrance, you cultivate 
within yourself at the samo timo a diacrimina- 
tion and a conscious direction of your intellect, 
which will prove of infinite value throngh all the 
days of your life. 
arn first to sec, then to see wisely. 

Begin by taking note of your own immediate 
Rurroundings ; the room, for instance, in which 
you spond the most familiar hours of your day. 
Note all there is to bo avon there ; every dotail 
of furniture and ornament, every arrangement 
of your possessions. ‘Then close the eyes and build 
up the picture out of remembrance from = the 
mind's eye. Gradually you will perceive that 
there are some few things which give the 
character of the apartment—it may be a vnan of 
flowers, a picture, a certain disorder of a small 
table, and not at all a big piece of furniture, or 
curtains, or carpet ; seize upon these few things 
and write them on the tablets of your memory, 
Make no effort to remember the things which 
have no effect upon the character of the rvom, 
but be very sure you have seen all there is to be 
Been in the reom. 

What to Observe. In the same way, when 
you take a walk, do not busy your thoughts 
with personal troubles and individual anxieties, 
but study to ave all that ia to be seen of the 
street's life. Notice the horses, the windows, 
the doors, the roofs, and the chimneys. Notice 
the people, their faces, their clothes, their walk, 
their manners. And then, on your return home, 
reconstruct the scene 80 a4 lo give it, in remem. 
brance, the very reality with which it appesred 
in your eyes. You will recollect many things 
which had no real meaning for the arene ; do not 
trouble to remember them. But you will recall 
a few things which gave the walk its character 
and ite tone; remnember these few things, and 
think about them till they become almost 4 part 
of yourself. 

knew a man who once, as a young medical 
student, took a walk with Dickens, in order to 
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reveal 1o the great novelist a method he had for 
observing people in the street. Tho method had 
to do with the science of the — and person 
after person passed in whom the medical student 
——— — 

irregulsrity. t presently one passed 
of whom the medical stadent had nothing to say, 

discarded the 


a 
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out to his companion how every man 
child, if you looked close enough, 
peculiarity of countenance or gait 
each one completely from 
it was for this peculiarity, he said, 
of the observer should always 
accustom himself to look. The other method 
was intercsting and clever, but it was not 
universal. Observation must be catholic. 

Development of the Faculty. One 
of the pleasures of training the mind to 
observe fies in the swift development of the 
faculty. Every day one is flattered by an 
increase of power. « faculty grows with every 
exercise, and not only in this way does the mind 
acquire frosh pleasure, but it will be found that 
in sotting onesclf to any fresh task one is able to 
master it with greater ease. For the mind which 
has learned to observe becomes quick in all its 
perceptions. It sees almost by instinct the thing 
that matters, and does not have to blunder 
through a tangle till the knot is presently dis- 
covered. The mind of the practised observer is 
a quick and an acute mind. It is free from 
hoavinuss, is not slow in its judgments, does not 
begin a task half-heartedly, is not clumsy. The 
power which it) has acquired by patient and 
contemplative observation is a directing powor, a 
powor of mastery. It is no longer a machine 
working at random, but an engine directed to 
n conscious end by a vigorous and intelligent 
overlord. 

And this is really what lies at tho back of 
observation, and is, too, the only intelligent 
reason for education. We have to make our- 
selves brighter and intenser beings : we have to 
posaoss ourselves of a fuller and a deeper life. 

The True End of Education. The 

uickening of consciousness, the vivifying of 
the personality—this is the end of education, 
und this is the first fruits of observation. With- 
out the sceing eye, life is but a shapeless and a 
colourless thing, a blurred impression of a chaotic 
picture, But with the seeing eye life becomes 
every day a page of more and more entrancing 
interest, a book the hours of the sun do not afford 
sufficient time for reading. I have never yet 
mot a person who was a keen and earnest 
wbserver who was also a pessimist. I have never 
yet encountered a pessimist who was not also a 
person of no observation. 

And as for success in life, you will surely tind 
that no man has yet climbed by his own ladder 
into fortune and fame who was not in some 
measure an observer of humanity. It is said 
that a cortain Midland firm made their fortune 
by the observation of one of ita members that the 
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apell of all the working-claases in that nei 
he said, not universal. And then he | 

engineers. 

* James Watt, observing the steam and the kettle- 


Germans like to buy screws in certain coloured 
paper packets. A millionaire gi has nar- 
cig a ae gece ale ——— 
poor people bought, tti is own - 
ness, provided ot such thes, anil in such vast 
quantities, that his windows were the — 
In the same way the amazing advances 
made by mechanical ‘vention have all flowed 
from patient observation of 
lid, was doing the same work as the engineer who 
now observes an engine day after day, and week 
after week, till he discovers a fresh improvement. 

It often strikes the unthinking as s that 
improvement should be so slow in mechanical 
invention. If an engine at all, why not a proper 
engine from the first ? If a bicycle at all, why 
not a perfect bicycle at the beginning? But 
man can neither create nor perfect without 
having something to observe. It needs for the 
children of men a copy before they can begin to 
write. And so it happens that inventions come 
as a surprise even to mechanicians, because there 
are so few profound observers among their 
number. 

Science and Observation. Long before 
Darwin men of science had the theory of evolu- 
tion, and even while he was perfecting his obser- 
vations, another man of science--Alfred Russel 
Wallace—was writing a treatise on similar lines. 
To the generality of mankind this new era in 
acience came as 4 staggering revolution ; by the 
whole realm of science—the trained observers of 
nature—it was more or less expected. 

I have been told by manufacturers and 
merchants that they have old clerks in their 
businesses who have been with them since boy- 
hood, and who are yet as ignorant of the general 
working of the undertaking at the end of their 
lives as they were at the beginning. On the 
other hand, a boy enters the office in a humble 
capacity, who, while he is addressing envelopes 
and licking stamps, so observes the methods 
and the management of the business that in a 
few years he is able to start a similar business 
on his own behalf. It is not cnough to be 
assiduous and thorough in one’s particular 
branch of labour ; one must. also be a close and 
earnest observer of the entire machinery of the 
whole undertaking. 

The mind must always be roused out of dozing, 
must always be kept from nodding over life. It 
is not living to accept the facts of existence in a 
semi-conscious manner. It is not reading to 
receive a story in a half-sleepy frame of mind. 
The intellect should ulways be braced to receive 
every effect of life vividly and clearly. The 
mirror of consciousness must be kept polishe.. 

The mind can never be overworked in this 
mission of observation. To observe one thing 
alone, and for a great stretch of time, is more 
or less injurious; but to observe all things 
thoroughly is to strengthen the tibres of the 
mind, and to endow it with a strong and robust 
constitution. 


Continued 
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they take from other trades. Tow can he’ 
carded on an ordinary cotton-carding engine 
without the flats; but the best results are ob- 

tained from the engine designed on the lines of 

the spreader. Here, also, we should perhape 

make another preliminary romark. Most 

persons outside the linen trade have the notion 

that tow is a kind of waste ; it is nothing of the 

kind. Its fibres, it is true, have been climinated 

from the longer flax, but that may possibly 

mean a finer quality rather than a lower grade 

of material. 

Special Carder. The tow is gathered 
into bins and placed near the carding engine 
{70}. From tke bins the workers take 
the fibre and weigh it. According to the 
weight of tho sliver designed, the weight of 
tow is spread on the marked area of tho ferd- 
sheet The area is 36 in. and the given 
weight must be spread evenly on that space. 
The sheet having been sproad, it moves on and 
up to the feed-roller, which draws in the tibre. 

action of this part of the carding ongine is 
the same as in those we have studied, tho 
workers and strippers acting and reacting on 
the cylinder. Not till we come to tho back of 
the cylinder do we find much difference. Here, 
instead of the doffing apparatus of the wool 
and cotton carders, or 
the delivering rollers 
of the spreader, we 
have spiral brush- 
rollers, which sopa- 
rate the carded tow 
into. three different 
heada, and deliver | 
them through heavy * 
calender rollersin the 
shape of flat sliver + .. 
bands. By the simplo | 
device of changing ihe 
delivery of the slivers, } 


— 
and sending them all ee 
in one direction, they (+3712! 
are combined intoone = ~ 
thick, filmy rope. On 


engine, ason the “=~. 
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Tow Carding.. Hempea Slivers. Lapping aad Lapping 
‘Machines. The Special Requirements of Jute Carding 
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out into the cans. As may he expected, there 
— — ——— — refuse = rubbish 
pped from the tow in proceas of carding, 
Tu — 
oe ly sold to the paper- 


Hempen Rope Slivers. Woe take strong 
exception to the free-and-easy way of . 
ing over the differences between slossly-retatod 
fibrea which sven ox teachers somotimes 
adopt. It is misleading and unfair. Having 
been led to think he knows all about ono fibre 
because he has studied another nearly resembling 
it, the student, on entering into practical work, 
finds himaelf confronted by machines and 
processes which seem to him utterly unlike 
anything ho has bean taught to expoct. The 
oxperienced worker, of courao, knows that the 
differonco is not caaential ; but it is tho super- 
ficial difference that strikes a beginner. Hemp 
and flax offer a case in point at this stage. For 
the moat part, homp is prepared in tho same 
way, and on the samo machines as Hax; but, 
as wo have seen, there are many kinds of hempen 
fibres, and all do not lend themselves to similar 
treatment. Moreover, certain advances’ mado 
in tho utilisation of hemp in recont years call 
for notice. 

Lapping. Whon our aim in ropo-spinning 
is quick production, we try to obtain the longent 
fibre possible at tho soonest moment. In many 
of the leading roperies of thie country lapping 
has boen discarded, but in America it has bean 
developed, and a return to it in ygridually 
coming among ourselves. Tho student at now 
familiar with tho spreader und its screw gills; 
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but suppose that, instead of the drawing rollers, 
doubling plate, and sliver rollers, we have a wide 
cylinder studded with rows of spikes, what 
would be the effect? As the faller-combs 
advance to the end of their career, the long 
spikes of the revolving cylinder take hold of the 
fibres and drag them round its huge bulk. 
When the cylinder has fully clothed itself, the 
fibres arc taken from it, and laid out in what is 
called a lap. Manilla and sisal hemp fibres are 
treated in this way. The lap usually measures 
19 ft Jong, and weighs about 8 Ib. 

A Special Machine. There are fashion- 
able machines and forms 
of machinery as well as 
fashionable clothes. For 
about forty 
years it was 
the = fashion 
among textile 
machinists to 
use the screw- 
gill for every 
conceive 
able purpose to which it could 
be applied. We have seen tho 
acrow-gill fallor-combs working 
in wool, spun silk, ramic, jute, 
and flax, and, of course, it is 
alao used on hemp fibres. Before 


the screw-gill came into uso there \ 77 
was another form of mechanical —— 
comb used. This was called the —⸗ 


sheet gill, an endless band of 71. 
rods holding upright combs and 
moving in a horizontal direction. 

Though out of fashion, the sheet-gill was never 
wholly forgotten, and it occurred to an ingenious 
hemp-spinner to try what improving the shect- 
gill would do in adding tohis machinery. Hehad, 
moreover, anothor ond in view. Hemp had not, in 
his opinion, attained the position in the textile 
world to which it is ontitled. It is well known 
that the position of jute was very much improved 
by tho oiling of the fibre, and this idea occurred 
to ou friend. A combined hemp spreading 
and oiling machine was accordingly constructed 
on the sheet-gill) principle. But mark tho 
advanco. 

In tho fore end of the machine we have tho 
usual feeding apparatus, with tho endless band 
and = feed-rollers; but above the feed-rollers 
ia set tho oil-spraying apparatus, Leach’s 
ingenious invention being the one most com. 
monly adopted. 

Next is the first sheet-gill, an endless band of 
bars set with combing teeth. At this point 
the older form of shect-gill stopped ; but our 
new machine goos farther. Another sheoct-gill, 
with finer teeth and ruaning at higher s a is 
geared over the bed of the machine. On this 
second sheet the fibres are drawn out finer and 
longer. Thonce the fine fibres are delivercd 
to the sliver-forming apparatus. Ono can 
oasily see that a very good and high class 
fibre can be produced on these machines. Fig. 72 
illustrates the hemp-gilling department in a 
modern factory, 
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DIAGRAM OF 
JUTE CARDER 


Jute Slivers. When the jute fibre comes 
from the softener, it is about 6 to 8 ft: long. 
Such a length of fibre cannot be handled by the 
spinner.- Cutting might be resorted to, but that 
involves a special operation, and adds to the cost 
of working. The jute spinner has found a simpler 
way out of the difficulty, and combines the carding 
of the fibre with the reduction of its length. The 
first, or breaker card, reduces the length of the jute 
toabout 12 inches. Even this length is great when 
corapared with the 2 in. of the 
cotton staple, and we therefore 
expect to find in the jute. 

carding engine special 
modifications to suit the 
length of the fibre. 
ute 
Carders. 
The largest: 
~ @,) machine F of 
pw’ the carder 
@ class, the 
jute carding 
engine, 
possesses features special 
toitsclf. Let us look first 
at the general structure. 
The centre, or breast 
cylinder, is 4 ft. in diameter. At the front 
of the machine is the feed lattice A. Re- 
volving near to the head of the cylinder and 
betwoon it and the feed lattice, sits the 
* licker-in.” or feed-roller B, clothed with 
spiky points. On the lower circumference 
of the cylinder, we find a pair of tooth- 
covered rollers ; these are the first worker 
D. and stripper (. The second worker D and 
stripper C are placed further round on the 
cylinder. At the point of inward curve on the 
back of the large cylinder, sits the doffer cylinder 
EK, and working upon it are two small rollers 
which operate above the slanting channel H, at 
the end of which we find the delivery rollors I. 
Rather strange, and a feature not seen on other 
cardera, are the curving plates G, G. G. which 
seem to act as guards on the cylinder and 
stripper rollers. Behind both stripper rollers, 
also, are tin rollers (F), the functions of which are 
not familiar to the workers of other carding 
engines. 

Special Characteristics. Studying the 
jute carder, one almost sees the handiwork of 
the succession of able and practical men who 
wrought it into form suited to the special need 
of the jute industry. In the wool and cotton 
carders, the teeth of the cylinders point in the 
direction parallel to the circumference of the 
cylinder ; but in the cylinder of the jute carder, 
the teeth point slightly outwards. Perhaps the 
greatest difference is in the workers and strippers. 
The workers are smaller than the strippers, their 
relative sizes being 9 in. and 13 in. in diameter 
respectively. 

Another feature worth noting is the peculiar 
teeth of the workers. Long. slanted, and turned 
in the direction opposite to the revolution of the 
rollers, these teeth have at pulling power. 
This leads us to note a further singularity in the 


machine. With the exception 
of theefeed roller, all the parts 
of this machine turn in one 


isely the same way as the 
sentra! Y oplinder. Here is a 
t result attained by one 
of the simplest devices known 
to mechanics—viz., differential i 


action of the workers and the 
doffing cylinder is taking off 
from the central cylinder. In 
ordinary cases, the carder 
which takes must run faster ° 
than the one taken from. To + 
give so small cylinders such a 
wpeed as would cnable them 
to overtake ono running at 
the rate of 2.000 feet per 
minute was practically impos- 
sible. Therefore, the teocth on these rollers 
were reversed. Rushing past the opposed 
teeth, the breast cylinder gives them a great 
pull. Again, hough strippers and workers ure 
running in the same direction, the reversal of the 
teeth of the workers gives the swifter strippers 
an easy chance of — off the fibres, while, 
because the teeth of the strippers are in the same 
direction as those of the swifter main cylinder, the 
latter geta back its own. 

Saving the Long Fibres. Note that 
the feed lattice does not come close up to the 
licker-in. If it did 80, the swift spiky roller 
would break the long fibres with the sharp curves. 
On the other hand, if left free, the fibres would 
drop between the licker-in and the feed lattice. 
To obviate this, the adapters of the jute carder 
devised a concentric plate to curve below the 
licker-in, with a broad flange acting as a guard 
on * main cylinder. This device has — 
so happily that the principle bus been greatly 
ae aa the — — have guard 
plates, as shown in our diagram, curving over 
the head of the main cylinder and round under 
the strippers. Supplementary to thoso plates 
are the tin rollers working behind the strippers. 
For the same reason, the jute carder has the long 
conductor channel between the doffers and the 
sliver delivery rollers. ‘Though the jute has 


speed. The relative . : — cot ie ee che inde, : #3 
are: breast cylinder, 2,000 feet * — &f — +a | | 
per minute; workers, 50 feot c 2 aca Ag; — 
per minute ; strippors, 450 foot & 7 a? | - 
per minute; doffing — i r 

140 feet per minute. But the : — to’ 
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72. PREPARATION BOOM 


First process in preparing hemp for epinaing 


been — 
& long fibre, an 
tender. 


Finisher Carding. Juto, except when used 
for very coarse purposes, is subjected to u second 
or finishor carding. Tho finisher card is finer in 
the tecth, and has from ono to three moro sots of 
worker andatripper rollors. Tho slivers from the 
lyeakor card uro weighed, and twelve cans are 
sot along the front of the feed cloth, thus forming 
a lap. By this means the tibres are given an 
intimate mixing, to eliminate inequalities and 
combine differences. Here we may also take 
note of a principle to be exhaustively inveati- 
gated in our next course, but seen working in 
the jute-cardera to a very pronounced degree. 
This is the matter of draught. The feed rollers 
deliver a sliver weighing ubout, say, one pound 
for evory half yard in length; but the dofler- 
rollers run fourteon times quickor than the feed. 
rollers, and therefore elongate the sliver to 
fourteen times tho kength. As the weight does 
not alter, and the length does, we have a sliver 
7 yds. long, weighing only IIb. In the finish or 
card this principle is carried to even greater 
lengths, the weight of a yard being reduced to 
about one ounce. 

The giyantic fibre has now become a sliver, 
and is on the way ty be made into a thread. 


reduced in length, it in yet 
the sliver is correspandingly 


Continued 
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MUSIC PHRASING o 
18 Scale Playing—continued. Chromatic Scales. Rhythm. Accents, - 
— The Pedals. The Importance of Practising the Old Masters 
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Scales in Double Thirds. Scales in 
double thirds can be ered on this same 
principle of two groups to the octave, thus : 

34 5 23 4 64 


12 3, ayes 
although many finger them in three groups, thus : 
seh 34 % 4 
22s 12 18 
For such rebel sie | system the student may be 
referred to Leopold Waldstein’s ‘Scales in 
Double Thirds and Sixths.’’ We had better, 
perhaps, omit the atudy of double sixths ; they 
are dangerous for the hand, unless practised very 
carefully, and are not very profitable. The two- 
roup system of double thirds as taught and 
foraile tod by Mr. Matthay is given below. Note 
that the groups of four hegin with twice thumh 
or “ double-thumb” position, as we shall call it. 

1. All white keys, excepting F and B, like C, 
counting from key-note ; 


sb465 F348 
cliga ries 
4 > 
892212 32211 


Hands coincide as to fingering porition. 

The exception, F, is like C, but begins with 
* double-thumb ” position, instead of the “ five- 
finger ” position. 

2. Bhas “all-black” keys position—t7z., index 
finger of both hands in the ‘“ double-thumb ” 
position falls on the middle black key of the 


three, thus : if j. whilst the combination (3, 


which occurs twice in the octave, always falls on 
the two black keys with the big gaps between 


them, thus: - nee ft 
— bt ate ad 
— wee” 


Note that the R.H. (§ and L.H. (3 coincide 
in the two hands twice in cach octave. This 
fingering applies to the other “all-black ” keys— 
ms, Fg and Cg, and also to the minors of B 
and B?; but in the case of these minors the 
index finger falls on the ahite key inside the 
three blacks. 

3. In E? and B? major the “ double- 
thumb” position in both cases begins on the 


second note of the 
scale with its accom- |) one caste sede brn 

nying upper third. [()°—~e-- gy -s— 

ands coincide as in gi om 2 4 
C. These are all the ee : 
majors, with the exception of A”, which we 
shal] take with its tonic minor. 

4, All minors, with the exception of GZ minor, 
Cz minor, and F, minor, are fingered like their 
tonic majors. The left hand of F minor is also 
an exception, and is best fingered like C: 


— — 
2 uU211 
643 58 4353 2 


The rule for the set of three minors is double- 
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thumb on the notes of the augmented second in 
both hands—1.e., the repeated thumib occurs in 
both hands on the sixth and seventh of the scale. 
A major takes the same fingering as its enhar- 
monic minor—vz., GX. The (5 (3 coincides 
only once in the octave now with the two 
hands. 

Chromatic Scales. Chromatic scales in 
single notes are fingered normally, thus (beginning 
onCg): 


11 3 12 3 1 33 1 312 
One ve. 
— — 
or: —31212 821 21 818 


Chopin used also other methods, thus (again 
beginning on CZ): 


34 #8 4656 8 4 8 4 +4656 4 4 
and Busoni, the present-day Italian pianist, thus: 
— — 
34 84 5 345 345 
Chromatic scale in double thirds, thus: 
5 
348 ; i 
4? 1 
5 3.3 2 
“ise Ft 
ais 
2 
— = 7 — 
— — *53 ⸗22 come — 
— 2 —— 
— 5 
3 *1 2 
l 
‘ 1 
3@ 471 
3 
45 


Playing them thus by contrary motion on the 
keyboard, the action of the hands is exactly the 
same, the fingering of both coincides. The 
inside part of both hands has thumb on all the 
white keys and forefinger on all the black. 

In all double-note scales the legato can only 
be produced at the finger-group junctions by 
one of the pair of notes ; we must realise this, 
and rest gently on that particular one, gliding 
casily to the position of the next pair. 

Chords and Arpeggi. The fingering of 
chords and arpeggi next claims our attention. 
The normal fingering for the three positions of 
the common chord in arpeggi is first position 
(root. position), 2_2_3 _§ ; second position (firat 
inversion), {_=_4_*; third position (second inver- 
sion),2_2_4 &—these when the first key of the 
group is anivory. The exception comes when in 
the second and third positions the distances on 
the keyboard between fourth and fifth fingers is 
greater than usual, as, for instance, when the: 
interval of the third then lies between B? and D 
or E? and G, the middle finger may be used 
instead of the weaker (fourth) on the black key. 
But if the hands be large, and the stretch 
between the fingers ample, it is better to make 
it a rule to use the weak finger here. It makes 


for usiformity, and prevents the over use of 
the strong finger and under use of the weak. 

When in an arpeggio the ition of the 
chord offers us a black key for the starting 
point, it is better to postpone the use of the 
thumb till the first white key is reached in 

ing away from the centre of the keyboard. 
When we play the a iof FS major and E? 
minor, we are obliged te des the thumb on the 
black keys, as these chords consist of black keys 
only, the black keys here being treated as if 
they were all white ones. The normal fingering 
of chords of the seventh is: 5 4 3 2 1. 

Here, again, when these are taken in ar; eggio 
and begin with a black note, postpone the use 
of thumb in travelling away from the centre 
till the firat white key after a black key is 
required. It will be found casier always to 
make the pass under take place between a 
black key and a white. In fingering chords 
which include two adjacent —; at 
keys, both white or both black, Rese = An aes: 
the thumb should be used on 
the two adjacent keys, thus: e 1 
Remember, when uncertain as to the fingering 
of a passage, first to try to find the tinger- 
grouping. We may also try it in’ the other 
direction—t.e., if an ascending passage, finger 
it from the top downwards, and vice versa. so 
that we may discover what is the best finger- 
grouping. 

Fingering Sequences. When rapid 
passages consist of repetitions of the same 
figure, it is best to finger these all like the first 
group of the sequence, regardless of the uneven- 
ness of the keyboard caused by black and white 
keys; but this is not obligatory. Fingering 
chosen must be such as helps to make the 
phrasing clear, and it depends «lso on how the 
passage is to be played—whether by finger- 
movement, hand-movement, or arm-movement. 
staccato or legato, and so on. 

Chopin is fond of playing soft chromatic 
marcato successions of notes from the arm, 
and for this purpose has a curious but effective 
fingering—all white notes with the fifth, all 
the black notes with the fourth finger. See, 
for instancey the ornamental passages in the 
well-known E? Nocturne. In playing passages 
thus, turn the hand laterally somewhat, wrist 
inwards, so that the two fingers (fourth and 
fifth) could be dragged along over the keys— 
fourth on the blacks and fifth on the whites. 
Again, Chopin joins his arpeggi passages 
occasionally by a smooth lateral movement 
of the forearm, instead of passing over or 
under the thumb. All these fingerings seem 
quite natural when the muscular conditions are 
correct. | 

Fingering in its details is a variable quantity— 
what suits one hand and mind may not suit 
another ; but the main rules as to looking for 
grouping always apply. It is well to try the 
fingering suggested by, say, a Von Biilow in 
the later Beethoven sonatas, or a Klindworth in 
Chopin’s works, before resorting to one of our 
own; and also to compare fingerings, and 
Belect, if we can find different editions. 





MUGIO 


Fingered Editiona. In chovsi 
editions for study, we should — ‘oe 
those (like Charles Halle’s) that fi every 
note. Nothing is more confusing. e num- 
bers placed above or below the notes should 
be applied only as guides to the groups 
of fingering or indications of something un- 
expected. One should regard them as danger. 
signals or finger-posts. Thus. one will welcome 
them as friends and not disregard them as 
bores. As teaching and self-teaching editions, 
I would recommend the German “ Cotta” 
editions of the classics—t.e.. Clementi, Haydn, 
Mozart, Beethoven, etc. ; Peters’ Kroll edition 
of Bach ; tho Bote and Bovk edition of Chopin ; 
and Madame Schumann’s edition of Schumann's 
works, Matthay’s ‘‘ Popular Teaching Pivces,” a 
selection mostly from the earlier composers, as 
Scarlatti. Paradies, Bach, etc., supply material 
of the very best for serious students. Here | 
would urge that all teaching of fingering should 
now be based on the 1 2 3 4 5 notation and 
nut on the x 1 2 3 4, for the very good reason 
that the cheapest and best and all foreign 
editions adopt the first) mode. Pianoforte 
music when first published appears, as a rule, 
unfingered, but fingered editions soon appear if 
the works are popular; and Germer has done a 
good deal of the finger editing of such modern 
composers as Grieg and Tschaikowsky. Siloti, 
the Russian pianist, has done the same for many 
of the composers of the Russian school whose 
music it has been his mission to popularise. 

We may have Jearnt to get out of the instru- 
ment all it can give ; our tone-production and 
agility may Jeave nothing to be desired ; yet, 
unless we Jearn to phrase woll, we shall be 
incapable of giving musical pleasure to anyone. 

Phrasing. By phrasing we mean the con- 
ception and execution of notes as intelligent and 
intelligible utterances, Music is at all times an 
intelligent and, as a rule, elso en emotional 
uttorance, and unless we understand what we 
have to play. alike intellectually and emotion- 
ally, our technique will be a useless accomplish. 
ment. For the intellectual) gresp of the large: 
forms, much study and much hearing of music is 
necessary. For emotional sensitivencss our own 
temporament must he answerable. To be a good 
reproducer one must be first a sensitive plato 
oneself —the music must have affected us strongly 
before we can affect othors by our rendering of it. 

Although using the keys with intention ond 
intelligence, we can give expression only to what 
we ourselves have felt and seen. The reproduc- 
tion of a work of art is such a delicate operation 
that all our attention is called for, every time we 
attempt it, for every note we play. . 

Artists say it is practically impossible to 
reproduce a “ Venus de Milo” in marble, and 
yet this is the sort of thing we pianists attempt 
every time we try to play a Sonata 2 priate 
for example. We may learn much of the genot- 
ating causes of musical expression by reading 
such books, which are cheap and accessible, 
as Bertenshaw’s ‘“ Musical Form,” Riemenn s 
“Musical Esthetics,” Lussy’s “ Musical Ex- 
pression,”’ and Carpé’s “ Rhythm and ee 

| 


Riemann, for instance, shows how music, in the 
very nature of things, expresses our feclings— 
that the pulse in music, for instance is analogous 
to uur own pulse—the crescendo and accelle: ando 
the natural exprossion of the human body under 
the influence of mental excitement, the decres- 
cendo and diminuendo as naturally that of re- 
earring languor Besides this, music can be 
* realistic’ and imitate things outside of us— 
things that we see or hear. 


The Importance of Rhythm. Much of 
this tone-painting is achivved by rhythm. We 
munt aoe to it in our performance that this 
rhythm shall be alive, rhall always be freshly 
willed, shall never sink into mere automaticity. 
Wo uhould at all times strongly picture to our- 
solves the intended rhythmr, even in mere scraps 
of technical exercises, secing to it that even 
such a timplo scheme a8 this shall have an 
intelligible musical shape ; 


— — 





Out of such a fiagment Boethoven made his 
CU Minor Symphony. Let us even fee] that finger 
exercises aro possible fractions of some great 
whole. 

Where Riemann theorisos, Lussy lends imme- 
diate practical aid, and is full of examples. He 
treats of the various kinds of accents—the 
metrical, grammatical or bar acconts ; the 
rhythmical or phrase accents ; and the rhetorical 
or pathetic acconts. 

n his “Introduction to the Elements of 
Music,’ Niecks (best known as Chopin's bio- 
wrapher) sayw: “The phrase accent sometimes 
modifies and oven altogether seta aside and 
reverses the bar accont."” For the phrase groups 
bars together, and we cannot very well group or 
unite them if we constantly disconnect them by 
an equal omphasis on the strong beat of each. 
To make musical shapes definite and musical 
utterances articulate, Wo may use either a com- 
plete disconnection of tones, a momentary 
silence (often tou rhort to be even indicated by 
a sest), or a partial disconnection got by accen- 
tuation. 

Wo muat keep always before us a vivid mental 
— of the phrasing, and liaten to our own per- 
ormance, that in it we may realsac this picture. 
Bat the thing to be kept chiefly in mind is that 
every musical phrase gues somewhere, that a 
group of notes means nothing musically until it 
is, by accentuation, made to point to a climax, 
a phrase-objoct, found, as a rule, towards the 
ond of each. ‘“* We must learn. te perceive,” as 
Matthay saya in his “ First Principles,"’ “ what 
the music does, whore it is that vach idéa, 
phrase, sentence, and suction has its natural 
climax or crises.” As, for instance, the 
opening bars of Chopin’s E? Nocturne : 


Simple melodic waltzes, with an easy, throb- 
bing accompaniment, make excellent early 
studies for the purpose of acquiring such rbyth- 
mical or phrase sight, and alvo for the study of 
tone-quality and tone-quantity as contrasted 
in melody and accompaniment. Study sach 
waltzex before attempting the art waltzes—the 
Chopin waltz, for instance—which get many of 
their effects by deviations from the normal, by 
tho unexpected. We must learn rigidly to obey 
the law before we can take an artist's licence 
with regard to it. 


Accents. In playing strongly accented 
notos, lot our artistic and our technical judgment 
both be on the watch, the one seeing to it that 
the accent is neither stronger nor wesker thin 
is justly duc, the other that we guard agairst 
(1) using down-arm force, (2) pressing on the 
keyboard after we hear the sound begin. 


Accents and all marcato effects are pitfalla 
in this respect. We must resist the natural 
tendency here to use down-arm force. the finger 
and hand must act upwards against the Joosely 
lapsed arm. The unexpected should, as a rule, 
be well marked; syncopated notes, therefore 
(deviations from the natural metrical accent), 
and chromatic notes (deviations from the diatonic 
scale), unless the latter be mere unaccented pass- 
ing notes, call for an accent. Discords are intended 
to arrest the attention—some musically non- 
sensitive people play the most puignant discords 
as though they were as innocuous ex the tonic 
triad. Mentally follow the resolutions of dis- 
cords in harmonic progressions, and learn, in 
playing chords, to bring out now one note and 
now another to this end. To effect this, allow 
the tinger that is to bring out a particular note 
of the chord to take more weight than the ot hers. 

In chord playing from the wrist, the fingers 
must take up the position relatively to the hand 
before it descends. To this end we must learn 
to mentclive all the fingers that are to be used 
in the performance of a chord before we fulfil the 
act of playing it. 

Full chord playing is an important department 
of modern pianoforte work, end must be specially 
studied. We must learn to play full chords with 
looge-arm weight behind the fingers—s con- 
sideration which we have already studied—and, 
when required legato, connect. them as closely ax 

sible by beginning the lateral arm-movement 
while the hand and fingers are etill, as it were. 
lazily lying on their key». the ,edal being used 
to make the actual tone continuation — this 
for the interpretation of such passages as the 
hymn-like chorale middle section of Chopin's 

octurne in G Minor. Here we have an invaluable 
study in chord phrasing. Connect. the chords in 
groups of eights by the rhythmical balance of 
the accents and also by the tone. 





The Use of the Pedals. This bring 
ns to the use of the pedals. To a 
of this sort we may apply what is called the 
* syncopated "’ pedal. e general rule as to 

Hing with the damper pedal (the right foot 
pedal) is that we may depress it, and keep it 
depressed, as long as the harmony of a passage 
docs not change. When the harmony changes 
we must lift the foot and release the pedal, 
instantly re-depresaing it if wo wish a continuous 
pedal effect. For detached chords the pedal 
may be depressed at the same moment xx the 
keys, but in the course of a legato passage the 
finger and foot must not go down simultaneously. 
On the contrary, the pedal must rise just os 
the next keys are being depressed, immediately 
going down again, however, to continue the 
new sounds. This “syncopated” pedalling 
joins the sounds without allowing them to over- 
lap. lf foot and finger rose logether there would 
be a short silence between the sounds. 

This syncopated pedalling may he applied 
to every note of a melody or every chord of a 
harmonic progression, such as the above-men- 
tioned Chopin chorale. Such constant podalling 
in great portions of modern music is sbsalutely 
essential, but we must not lose sight of the 
great importance of omitting the pedal at other 
times. Many players of to-day over-pedal, 
thus losing the advantage to be gained by the 
contrast botween pedalling and its total cossa- 
tion. Chopin without the damper pedal would 
be like a Whistler picture reproduced in the 
stylo of Sir Noel Paton. Schumann was a still 
greater devotee at the shrine of the damper 
pedal; he did not care about harmonic ox- 
clusiveness, he liked to put down the pedal and 
to keep the course of harmonic changea in 
unbroken legato—too much so very often, in 
fact, and the pedalling marks in many of his 
works require much revision. Chopin was much 
more refined in hia use of the pedal, probably 
because he was a better pianist. Mendelssohn 
was ultra-refined, and we must bear this in 
mind in playing his music ; let his outlines be 
definite, his colours pure, his rbythims free from 
emotional exuberance ; try particularly to be 
“good,” a8 he himself puts it, and refrain 
even from a self-indulgent rallentando at the 
end of a composition. 

Use of the “Una Corda” Pedal. 
The “una corda“ pedal should be used sparingly. 
Modern composers, a8 a rule, indicate the use 
of it, aa, for instance, Grieg in his well-known 
Lyric pieces. Very frequently it is used in 
combination with the damper pedal; the 
two are quite independent. Use both pedals 
very sparingly, if at all, in performing the 
music of Scarlatti, Couperin, or Bach. The 
first two composed for the harpsichord, and 
even Bach’s clavichord, although it did porsess 
some scnsitiveness of touch, was not much liko 
® modern piano. 

Part Playing. Much modern piknoforte 
music consists of a melody with accompani- 
ment. We must listen to the end of each melody 
note as much as to its inning. in order 

we may join it perfectly to the following 


melody note, and that we may choose the right 
tune for this succeeding note. To bring out 
the melody also. we must be careful to subdue 
very much the accompaniment, and not let our 
attention to the phrasing of the melody be 
distracted by the accompaniment. If the 
meludy be at the thumb side of the hand, 
as in Schumann's beautiful Romance in F¢, 
and in many popular waltzes, remember the 
uso of the rotary relaxation there; if at the 
little finger side, as more frequently heppens, 
we must soc to it that the forearm rotary 
relaxation helps the weak fingers at that side. 
Have a melodic idcal over present—imagine 
such molodies given out by the ‘cello, the violin, 
or the voice, and imitate these. Whon a note ia 
sustained while other notes play round it, 
lraten to the sustained note to the end. 

It is not enough merely to keep the koy 
down; wo must connect the sustained tone 


intelligently with that which followa it in ita: 


own part. Practise Bach for such part playing, 
the playing of soveral melodivs one above 

other— hie melodies aro more difficu!t to perceive 
and more difficult to connect subtly than evan 
Chopin’s—and listen to all tho interwoven parts 


Crescendo and Diminuendo.  per- 
fect creavendo or diminucndo, especially if tong 
sustained, is seldom heard. and yet they are 
among the most entrancing and convincing of 
musical effects. 

Tho crescendo in performanco waa not 
introduced till late in the cightoenth century, 
in the orchestra at Mannheim ; and whon the 
audionce first heard this new effect, it ia said 
they rose from their seats like one innn. Realine 
the emotional possibilities of nuances (shading). 
The secret of getting a good crescendo is, aa 
Von Biilow, the cleverest: and wittiest of nine- 
teenth century pianists, puts it, “ when you 
sm: the expression mark ‘eres.’ play softly, 
when vou see the mark ‘dim.’ play loudly.” 
This gives us something to work away from, and 
prevents our making the common mistake of 
at once playing louder at the beginning of 
crescendo, -—---—22 s,s or softer at the 
beginning of a diminu:ndo, ~~~ 777 

The same thing holda of accelerations and 
retardations of time. Arcelerando muat be 
gradual and continued, as must ritardando. 
It is different in the case of ritenuto, which is a 
sudden slackening of the tempo. It requires 
all our attention to keep an accellerando really 
accelerating to ita climax, and u ritardando 
really slackening note by note till all animation 
dies out; ‘cand we must remember,” says 
Mr. Matthay, “that all such effects, both of 
tune and time, must increase with an increasing 
ratio to be effective.” Reference must be made 
here to time accents, a most effective means of 
expression. Compoarrs use them. in the form 
of syncopatinns, as Chopin docs in hia waltz: 

— . 
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Time Accents. In performances we can 
make a melody note seem accented by making 
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it cither slightly longer than is due or letting it 
begin just a very little too late. We may also 
delay s little the entry of the accompaniment 
after a melody note which we wish to make 
specially prominent, and then. by hurrying the 
time a very little, make up for this irregularity. 
This is the principle of the tempo rubato, 
which even Mozart employed in a measure, as 
we learn from his letters, and which mast be 
lied to all modern music since the time of 
opin and Liazt. These two pianist com 
were the great protagonists of the tempo rubato, 
aie — ly whimsical and rd 

Although seemingly whimsi wayward, 
it is really rooted in a atrong sense of rhythmical 
balance, and Liszt compared it to a tree firmly 
rooted in the soil, whore branches were yet 
played upon by the wind. Only those who are 
anc to «a perfect feeling for rhythmical 
balance and symmetry can safely trust them- 
‘ selves to the waves of tempo rubato. It takes 
effect in prolonging some notes, h others, 
dragging one part of a phrase, acoellerating 
another, cither dragging or accellerating a series 
of phrases and making up for it with the re- 
mainder of tho period ; but, whatever form it 
takes, it should always be so perfectly balanced 
that the period ends where the strict metronome 
beat would have had tt end had the time never 
been bent from tho straight line. Without the 
tempo rubato, the music of Chopin would be 
vulgarieed, and much of Schumann rendered 
unintelligible ; but we must beware of applying 
it to any extent to the carlier composers, as 
Haydn or Schubert—it would destroy the 
meaning and symmetry of their music. 

Ornamental Notes. It is a mistake to 
hurry the rendering of ornaments—in cantabile 
music wo should see that we sing them. Let 
them be grace notes in very truth, and let them 
always heighten the particular beauty, and 
intensify the special charactor, of the music 

e orn. 

Quick, light ornaments should be plaved with 
es little weight aa possible, remembering that 
such are in truth agility — of short 
duration, and that the touch lews for agility 
must thereforo be obeyed in them. Do not 
(as so many are apt to do) lift away the weight 
of the hand in preparing for this. ost 
delicate finger-work, other than pianoforte 
playing, requires, possibly, that the hand should 
support itself by ite own muscles, and 80, 
instinctively but y, the pong aati 
player prepares for a delicate y lifting 
away the weight of the hand. Such a proceed- 
ing is fatal to case, certainty, and beauty of 
tone. As already pointed out, we must ict the 
hand lie on the fingers, and sec that it makes no 
exertion of kind in such light passages. 
“ Prepare “ such a passage with ax many fingers 
as possible, feel the resistance of keys, let the 
loose, light weight of the hand Jean against the 
keyboard, then imagine the whole group as 
one concept—not conceiving cach note singly — 
thinking only (if it be a long passage or cadenza) 
of the notes that form the landmarks of the 
passages and that 
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“landmark” notes, and leave ali the rest to 
subconscious automaticity. 

See that we breathe deeply, fully, freely 
before starting on one of these long embroi- 
deries, such as occur, for instance, in Chopin’s 
Berceuse, and keep the whole body passivel 
quict meantime, as the least thing will distur 
us in the execution of such fairy-like webs of 
sound. Holding the breath through difficulties 
and subtietics of this kind is a bad habit to fall 
into. See to it that we use either what Mr. 
Matthay calls “passing-on touch,” or first 
species, or perhaps — species for the louder 
portions, and make sure of the prelimi 
and continuous resting. Let no excitement and 
nervous tension communicate itaelf to the up- 
muscles of the hand, and so cause it to become 
active to the extent of lifting away ite own 
weight. Then, with a clear mental picture of 
what we want to uce, “the rest shall 
be added unto us.’ To ornaments, as to 
melodies, the tempo rubato may be applied ; 
shakes may be begun slowly, accclerated towards 
the middle, and slackened off again towards 
the end. 

Beethoven's Influence on Technique. 
When sufficiently advanced, we should make 
not only Bach but Beethoven our daily bread. 
He will force us to give attention to the music, 
and to devolop a varied tone-palette for ita 
expression. We cannot lazily through 
a Beethoven sonata after having once mastered 
the art of tonch-variety. He expects so much 
from us, and his expression is often so un- 
expected, that there is no moment during his 
music when we may cease to be acutely alert, 
alike musically and instrumentally. Judging 
tho due amount and quality and time-place of 
every note from start to finish, and watching 
key-resistance to sec that we realise it, we must 
get a fine loosely-left arm and well-braced finger 
and hand for his frequent sforzando staccato 
chords, and give them with a convincing, well- 
nourished tone, or sharp action ins 
ax the case may require. © must learn to 
obey his characteristic cresoendo followed by a 
sudden piano, and learn to change our technique 
as suddenly as he changes his mood, from the 
passionately virile to the passionately tender. © 

From the moment of reading out a Beethoven 
sonata we should try to “ paint” it—that is, 
try to play it with the constantly changing 
touch-varieties required. We must not say, 
“TI shall get the notes firat and then see what 
* — but look for — meaning — 

e notes by obeying them ore pene 
from the first. "We thould not begin the serious 
study of Beethoven till we can proceed thus. 
Of course the bravura work—the difficult 
pessages and presto movements—will require to 

worked at out of foous, but try even when 

ing at these to conceive their place in the 

fini scheme. Remember that we never can 
‘all there is in such music unless we obey 

the laws of tone- but remember also 
that ——— art which con- 
ceals Art, which is the goal of all technical study. 
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CHINA AND GLASS DEALERS 

The business of retailing glaas, china, and 
earthenware affords a fair return for the capital 
invested, whether as a department or ax a self- 
contained business. From £60 to £100 laid out 
in “pota and pans” would purchase a stock 
which would make a capital display as a side 
line in a furniture, drapery or hardware busi- 
ness. Twice the latter sum—more, of course, 
if possible—would suffice to make a good start 
on independent lines as a glass and china 
merchant. 

It is erronous to assume that it is a business 
only suitable for ladies. Properly conducted, 
it affords sufficient scope for a smart man 
to make a good living and something more. 

The Secrets of Success. A thorough 
knowledge of the markets, a capacity for sales. 
manship, and good window accommodation, 
with adequate show-rooms for displaying the 
best of the stock, are the qualitications and 
facilities required to ensure sutcess. A good 
dea! of glass and china can be stored in a com- 
paratively small space, and large stock-rooms 
are not necessary, but a good light shop, with 
one or more windows, low down, and deep from 
back {o front is essential. [n looking about 
for a centre in which to open, the retailer must 
not overlook the outside baskets or boxes. 
A good deal of trade may be gathered by such 


fixtures, The public come round to buy a few 
odd plates or cups and saucers, and these 


they expect to be able to purchase after ex- 
amination. They do not care to step in and ask 
for half a dozen odd cups, but if these be — 
outside they pick them out, walk in and pay. 
stop to look round at better class wares, and 
usually leave actual or prospective customers. 
That this is the case has been proved over and 
over again. We know of one dealer who took 
premises in a large town for which he paid a rent 
as high as £300. Without a customer to start 
with he built up in tive years a big cash business, 
firstly by always having plenty of cheap bargain 
stock on the pavement outside, secondly by 
utilising the windows totheir utmost, and thirdly 
by keeping suitable stock inside, His windows 
were always attractively dressed, no gaps were 
allowed to be seen, sales from the windows were 
encouraged, and plenty of inexpensive but 
attractive stuff was kept well to the front in the 
shop iteelf. 

Fittings. It is a mistake to suppose that 
fittings which might serve for such a business 
as that of a draper or grocer will suffice for the 
glass and china dealer. Special fixtures are 

to store the stock conveniently. 


to display it attractively. 
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The details which follow are those observed 
by a dealer who, as manager and employer, has 
fitted up a number of shops. Along both sides 
of the shop, if it be narrow and long. should 
run a sole not less than 2 ft. 3 in. nor more than 
2 ft. 6 in. from the wall, and 4 in. above the 
floor, On this, next the wall, there should) be 
on one side or both, bing, 18 in. wide by 12 in. 
deep, to hold the stock most in demand. "To hide 
this stock 8 in. shelves along the front may be 
tixed for the reception of such waren as teapots 
and flowerpot vases, for which latter there is 
always a ready sale. Two feet above the sole 
is. a double bench with an open front into which 
trays can be slipped. ‘These last are useful for 
the reception of samples of tea services. trinket 
sets and the like. The top of the bench is 
available for dinner services, and above this, 
right up to the ceiling, should come shelves, 
12 in. wide, supported on simplo iron brackets 
secured to battens from sole to ceiling. The 
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apace between the shelves will vary, but at least 
one should be 17 in. clear above that immediately 
below. for a smaller space will not accommodate 
a toilet basin and jug. The general idea in 
illustrated in the sketch herewith. At the back 
and round the show-room, if there be one, plenty 
of 12 in. shelving, with “straight” hooks 
along the edges for jugs, should be provided, 
and it may be remarked that it is a falue economy 
to try and make 11 in. boards, cleaned on both 
edges, answer this purpose. <A foot is none too 
wide. In every case, an well as in the floor 
stands next described, the sole must be fixed. 
Its provision obviates much loss from crockery 
broken by the sweeping broom and the toes of 
assistants and customers. 

Except for a short counter for packing up 
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parcels, and perhaps a little desk, the floor 
ought to be reserved for show benches, 36 in. 
above the floor, and not less than 3 ft. wide. 
Under and upon these, movable tiors for the 
reception of stock may be devised. The great 
thing is to provide plenty of flat spaces upon which 
stock may be placed ready to the hand of cus- 
tomers. It is safe to state that plain — 
stock that can be handled and examined freely 
will sell iteelf over and over again. 

The colour scheme should bo simple and 
severe—walls distempered, or papered with 
8 solf-colour paper—brown paper is oxcellent— 
and all the w inted snd varnished without 
any roli:f. Black takes a great deal of beating, 
but a dark sage green or an “invisible” blue 
may bo tried. 

Stock Fixtures. Stock fixtures, whether 
in the basement, warehouses, or stock-rooms, 
may be open framework, built up of 3 in. 
by ¢ in. deal, arranged with from 2 to 4 in. 
spaces between the battens. This saves 
timber, and facilitates the handling of tho 
stock. The fixtures should be divided to 
about 27 in. every way~—that is, equally 
dimensioned from k to front, top to bot- 
tom, and in width. The front of each bin 
ought. to be protected by a batten or two, 
nailed along tho front, if small stock such as 
tumblers are intended to be stored. 

Saleamanship. Tho second point of 
importance is a capacity for salesmanship. 
This cannut be taught by book, but some 
remarks may help the novice. He must have 
a thoroughly sound knowledge of the technica! 
details of his business, and these, although not 
over numerous, are peculiar. Earthenware is 
bought by count on a plan recognised by no 
other trade, and this ix apt to puzzle a beginner. 
Take pudding- bowls as an example. <A dozen 
dues not mean twelve, but a variety of sizes 
between nine and forty-two to the ‘dozen.’ 
That is to say, the dealer buys nine, or eighteen 
or thirty, as the case may be, for the same price 
as ho pays for twelve of a certain size, the nines, 
of course, being larger and the others smaller, 
than tho normal or basis pattern. Knowledge 
of all this comes with experience born of actual 
contact with the goods. It is not of the kind 
required when dealing with purchasers. These, 
however, like the saleaman to tell them facts 
about the quality of the ware—how it is deco- 
rated, and its probable utility and durability 
under ordinary conditions of wear; as in many 
other businesses, a ‘talking’ acquaintance of 
one's goods greatly facilitates the sales, and the 
glass and china dealer needa, therefore, to learn 
all that he can about the novelties that are 
introduced to his notice from time to time. 

Where to Buy. The third casential 
to success is a knowledge of the markets. At 
the beginning a novice may place himself in 
the hands of a reputable hous: handling the 

uctions of f a dozen manufacturers. 

are many such in London, mostly in the 
vicinity of Holborn Circus. Owing to the 
conditions under which the po trade is 
run, these firms have ordinarily 2 pall upon the 
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sources of supply which preclude the “small 
man from getting better terms at first hand. 
As a retailer's business a, however, 
manufacturers’ travellers begin to find out his 
shop, and invitations will follow to visit their 
show-rooms, opened in some hotel in the place 
or in some neighbouring town. These displays 
of new wares should on no account b2 over- 
looked. A visit carries no obligation to pur- 
chase, but unless one is mad: competitors will 
step in and secure sole selling rights in the best 
patterns, and the most attractive novelties. 

Buying Direct from Works. The 
next stage in the acquisition of knowledgo 
of the markets is a periodical visit to the 
Potterics. At first the dealer may have some 
difficulty in getting what he wants on such 
occasions, but if he makes it clear io his whole- 
sale people that ho is bargain hunting, and that 
unless he gets bargains there will be no stock 
orders, these visits will not be in vain. Ob- 
viously, the manufacturer of pottery wants to 
sell his best wares at full prices. He is not 
proud of his failures, and unless a dealer can 
convince the maker that he can sell beet and 
“seconds "’ side by side, he will hear little 
about and soe less of the latter on the ooca- 
sion of a visit to Staffordshire. As, however, 
“seconds "’ are always being made, the manu- 
facturer is usually keen to meet the man who 
treats with him fairly in the matter of sales of 
his first-class productions. 

Seconds. It is communly supposed that 
“seconds "’ cannot be mixed with the best 
class of trade. With but few exceptions, 
however, there is always room in a general 
shop for well bought “ seconds,’ but they 
must be woll bought, or the dealer is likely 
to become filled up with unsaleable stuck. 
It should be explained here that the term 
‘seconds ”’ is applied to pottery which is quite 
sound but not perfect. Cracked and chipped 
wares would not be included, ordinarily, in 
the category ; but articles with fire marks in 
them, of slightly irregular shape, or imperfectly 
decorated, would be entitled to be called 
“seconds.” This quality is usually offered 
in assorted crates at £5 or £10, the selection 
being made by the manufacturers. At other 
times——and this plan is the better of the 
two—the dealer bids an “ over-head”’ or “‘over- 
all’ price for what is shown him at the works ; 
that is, he takes the parcel at per piece, accord- 
ing to the class of offered. Thus, he 
may buy a thousand cups and saucers at a 
penny apiece, or a hundred toilet basins and 
ewers, etc., atashillingeach. When he gets these 
home, ho may find that he has to sell half the 
cupe and saucers at just a trifle over the price 
he paid for them, but the rest may fetch any 

ice between 3d. and Is. pair, thus a 

andsome profit on the outlay is reaped. 

What to Buy. Tho stock will, or should, 
consist of certain well-defined classes of ware. 
First there will be the common kitchen 
in — such as paris brown bowls for 
bread cake making. washing-up dishes, 
font-warmers, breadpena, cane cad white 
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bowls, and heavy ware generally. Next there 
will be white pudding-bowls, basins, pie-dishes, 
common jugs, “ pheasant ~ or “ willow ” pat. 
tern plates and dishes, brown Rockingham 
teapots, and the like. Better than these, will 
be printed (decorated) carthenware jugs, tea- 
pots, cheese dishes and covers, and then come 
sets of toilet ware, dinner services, the latter 
being obtainable also in a higher grade known 
as semi-porcelain. This class of wares comes 
from the district known as the Potteries. The 
chief towns where this industry is carried on 
are Stoke-on-Trent, Hanley, Longton, end 
Burslem. 
— Porcelain, or china, as it is com- 
monly called, comes also from these districts. 
Tea services and fancy table dishes and appoint- 
ments naturally come under this head, and in 
this department the Potteries are unbeaten for 
style, quality, or price. Curiously enough, 
trinket sets for the toilet table are made only 
in limited quantities in Staffordshire. Large 
quantities are imported from Germany, and these 
have to be sought for in the London stock-rooms 
already mentioned, for most of the agents 
also represent one or more Continental houses, 
while others are to be found in and about 
Fore Street, E.C. 

Glass. Fancy glask ware. and, indeed, 
most of the fancy goods retailed in a china 
and glass warehouse, come from the Potteries. 
Stourbridge is the centre of the glass-mnoking 
trade, and much of the best crystal table glass 
comes from that quarter, as, for example, wine- 
glasses, tumblers, finger-bowls, table decorative 
glass, salt cellars, water jugs, carafes, and ups, 
either plain or cut. Moulded glass also comes 
from Staffordshire, but Belyium and the Conti- 
nent compete for this class of trade, and the 
United States also has made a bid for a share of 
the business. The firms competing with the 
British makers are almost all represented in 
London by sole agents or wholesale hounes. 

Profits and Expenses. The profits on 
the sale of china, glass, and earthenware vary 
largely. Some of the common. stock carries 
barely 20 per cent. profit. on the cost: prices. 
Better classes of earthenware, toilet sets, dinner 
services, and the like, show about 30 per cent. 
China and fancy glass carry 40 or 50 per cent. 
margin. and good utility glass in good class 
districts about the same. Moulded glass varies 
between 25 and 30 per cent. Seconds well 
bought often run to from 50.to 70 per cent. 
profit on the outlay, and many of the fancy 
ornaments can be bought to show a cent. per 
cent. profit on cost. On the aggregate an 
average gross profit of 30 per cent. on the turn- 
over,may be expected. Against this, expenses 
have to be set off. Rent is undoubtedly the 
heaviest, and ought to be. Success cannot be 
won in a back street. and the first thing a dealer 
must face is a stiff rent, with its concomitant of 
heavy rates and taxes. Other than this, the 
expenses are comparatively small. The assist- 
ants required in the shop will be young women, 
earning from four to possibly twenty shillings 
per week. Something must be allowed for 
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breakages, and carriage and packing are im- 
portant items which will require close watching. 
Advertising. The question of advertia- 
ing is being dealt with at the end of this 
course. Hore it is necessary only to em- 
phasise its importance in the glass and china 
trade, and, whatever plan in adopted, it should 
be systematically pursued. How much of the 
profits should be located to thix purpose each 
man must decide for himself. Probably 5 per 
cent. of the turnover ix not too much to xet 
apart. Without doubt, £50 out of every £1,000 
taken could be profitably spent in circularising 
the town areas and bill-poxting the outlying 
country district, besides which the local press 
must on no account be neglected. In the last 
case, however, patterns and prices ought to be 
given in detail, and different matter ought to 
appear each week. 

A good plan in this connection is to advertise 
every time one haa special bargaina to offer, 
and to make a point of having special lines for 
the purpose at least two or three times a year, 
A reputation for real bargains is the best 
advertisement a dealer can have, and bargains 
cannot) he offered without vigilance and a 
first-hand touch with the manufacturers or their 
accredited agenta. Tt always pays to cultivate 
personal friendship with the manufacturers 
and their agents and travellers. 


CHIROPODISTS 


Chiropody is sometimes classed with “ pedi- 
cure,” and pedicure has been described as doin 
for the foot what manicure does for the hand. 
But chiropody, in its complete and proper appli- 
cation, embraces more than either. Chiropody 
should not be confined, nor allowed to degene 
rate into mere decortice tian, or corn-cutting. 
It shoukd be approached through the eae ol 
preliminary study of the anatomy of the foot— 
ite proper functions and their abure, ite proper 
clothing and the resulta of improper clothing, 
its peculiar maladies and the caun.s of them. 
There should also be a real mavtery of the 
remedial treatmont required, All avatleble 
technical literature should be carefully studted. 
particularly those works which treat reliably of 
excrescences, suppurations, ingrowing nails, etc. 
A knowledge of chemistry in its relation to 
ascepticn, antineptios, and curatives, together 
with local anwstheties for deadening pain in the 
more complicated and difficult operations, is aleo 
an essential to success, 

Scope of Chiropody. The true status 
of chiropody is that of a specialised form of 
minor surgery. It ia extensively linked on to 
the ancillary qualifications of the hairdresser’s 
saloon, and no doubt it affords a platform from 
which the barber, by proper study and rkill, may 
regain something of that nobler pusition which 
was once held by the members of that trade, a 
barber-surgeons, before the surgeons divorced 
themselves in the time of Henry VIII. In 
practising chiropody. the barbers are, in fact. 
merely continuing a form of minor surgery left 
to them by the surgeons at the time of their 
separation from their former coadjutors. It may 
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be true to-day that a patient suffering from foot 
troubles may obtain superior ical advice 
from a doctor; but it is equally true that the 
patient would get a more dexterous use of the 
knife for painful corns and callosities from the 
expert chiropodist. Few people, nowadays, 
would hie them to a su to extract a painful 
corn, or foot wart; and it follows that chiro- 
podists, or hairdresser-chiropodists, have a fair 
field of this minor surgery open to those of them 
who approach it from a scientific standpoint. 
Inetruction. There is no system of 
apprenticeship, or ita equivalent, in the chiro- 
podist’s calling. Nor are there any 
teaching institutes. The usual ure is for 
an aspirant to take a course of lessons from « 
ical and cxperienced itioner, whose 
ee is generally about 10s. per lesson. Half 
a dozen such attendances, with interim tice 
on acquaintances and friends, should ——— 
pil to deal with ordinary corn-cutting. 
Lesson sre at first directed to guiding the 
student with regard to what he should not 
attempt; in other words, to keep him well 
within a circumscribed area of primary treat- 
ment until his own intelligent interest in his 
work, combined with full practice, and the neces- 
sary experience, ahould make him competent to 
undertake the cure of the more advanced and 
complicated disorders of the feet. For a course 


of six or ten lessons at, say, 10s. 6d. each, there. 


is usually an understanding between pupil and 
teacher that the former can koep in touch with 
the latter, in order to ask questions and seck 
advice in any cases with which he may come 
into contact, and which present some difficulty 
oF possess some uncommon feature. 

Nature of the Work. A qualified 
chiropodist should be capable of tending all the 
maladics indigenous to the foot —chilblains, 
bunions, malformed toes. freakish and ingrowing 
nails, callosities resultant from walking, or other 
cause, soft and hard corns, etc. That is the 
bona-tide standard to which a genuine chiropodist 
should aspire, and it is perhaps to be regretted 
that in Creat Britain there ia no ‘recognised 
Board of Examiners to sift quacks from qualified 
— and vortitieato them accordingly. But 
this may come, ; 

Where Chiropodists Practise.  Tak- 
ing the majority of chiropodiste, it may be 
said that they were barbers tirst; and it is 
ronerally found that Turkish baths present the 
cat opportunities for acquiring practice and 
proficiency. In the few casea in which chiro- 
podista are employed exclusively, the pay is £2 
per weck, and commission, which averages a 
similar amount. Hairdresser-chiropodiats do 
not actually command any more, but they often 
get it in the form of commission, which in many 
instances is arra on the basis of an alloca- 


tion of half the fees cha Some chiropodista 
only obtain 25 per cent., but a man who “ knows 
the ropes ” insists on. and secures, the higher 


proportion of his earni 

Charess for the “Work. The charge 
for ordi corn treatment, to state an average, 
is 2s. per foot, but this is raised to 2s. 6d. in some 
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instances, and by the best practitioners to ae. 6d. 


For difficult cases, more adv 
skill and e ience, the fee fluctuates between 
10s. 6d. and £1 ls., ing to the nature and 


— of the ad — —— 
t of instruments—suppli i i 
himself — costs —— Bf. Ned £3. Specially 
adapted chairs and stools are employed by the 
foremost men, at varying prices. 

Legal Status of Chiropodists. In 
the matter of safeguarding the profession and 
ensuring that only properly trained and efficient 
chiropodists are permitted to practise America 
is well ahead of Great Britain. A society of 
chiropodists existe, for example, in the State of 
New York, under the name of the Pedic Society. 
Organised in June of 1895, members are admitted 
to this society only by examination, and no one 
may practise within the confines of New York 
State until be has shown himself to be fully 
conversant with the anatomy and physiology of 
the feet, therapeutics, chemistry, minor surgery, 
and bandaging. If the student can show an 
average — of seventy-five per. cent. in 
these subjects, he is granted certificate of the 
Pedic Society, which entitles him to practise the 
art of chiropody within the State. The exam- 
iners adopt a high standard of examination, and 
to secure the required percentage of points the 
candidate must be really competent and have 
studied deeply and thoroughly. 

The chiropodists of the State of Tlinois arc 
similarly supplied with their representativo 
institutions, and have a Bill before the Legisla- 
ture at Springfield, seeking powers to enforco 
eximination and registration of all chiropodists 
practising within the State. The membership 
fecs of this society are as follows : Initiation, ono 
dollar ; assessment, 10 dollars ; monthly dues, 
50 cents. The assessment fee was required from 
all members at the time of the society's forma- 
tion, to supply the necessary finances, and all 
new-comers are now required to contribute a 
similar sum. 


CLOTHIERS 

To many young men engaged in the clothing 
trade the all important question is, What 
capital is necessary in order to start in busi- 
ness and avhieve success? The answer to 
this query must depend on the inquirer’s idea 
of success. he be content to make only 
as much as ho would in a situation, then tle 
answer is fairly easy ; but as many young mca 
get the notion that to be in business for them- 
selves warrants their living in a far more 
extravagant way than formerly, the problem 
becomes more complex. 

Let us assume the case of a man who would 
consider himself suocessfu! if his retarns reached 
from £1,200 to £1,500 annum. It may be 
taken for granted that he will not turn over his 
stock more than two and a half times a yoar, 


that he will want a stock of about 


repute with whom he intends to do a fair share 
of business and state his case with the view of 
opening an account with them on the usual 
trade terms, and asking them to act as his 
reference house. Needless to say. the best 

ible firm should be chosen for this purpose. 
as their standing will influence the opening of 
other accounts. 

Taking a Shop. The acquisition of 
premises will be the next thing. and in doing 
this many points should be considered. The 
position should be as commanding as possible, 
and in proximity to other shops patronised by 
the class of customers for whom he intends to 
cater. The fact that the business of other 
clothiers is carried on near by is often an 
advantage, as it creates a market for. goods of 
this class. 

It is always advan us to have a corner 
shop if possible, and under any circumstances it 
is essential to have good windows for display. 
A double-fronted shop is very suitable for 
clothiers, as one side can be devoted to ready- 
made clothing and the other to hats and ties, 
hosiery, etc. The rent should not exceed 
3 to 4 per cent. of the anticipated returns— 
thus, anticipated turnover, £1,500; rent, from 
£45 to £60 per annum. The shop should, if 
possible, be taken for a year, with the option of 
a lease for seven, fourteen, or twenty-one years. 
Fronts are often put in to suit tenants, espocially 
in new vremises ; but if a new front has to be 
put in, and extensive alterations made by the 
tenant, the rent should be correspondingly 
lower. The tendency of the times is to go in 
for very claborate shop-fronts, name-boards, 
and fittings, but we would advise caution. 
certainly most desirable to make a good start, 
but most. essential that in doing so the starter 
should not cripple his finances. 

Fittings. The fittings of a clothier’s shop 
need not be very costly. Plain shelving of 
sufficient width and depth to take the stock 
will suffice, and the shelves should not be 
carried too high. 

One or two mirrors are essential, and they can 
often be arranged very effectively at certain 
ang'es, so that, while they serve the purpose of 
letting customers judge the suitability of the 
articles tried on, they also add to the appearance 
of the size of the shop. The fittings for 
a clothing window need not be elaborate. A 
few shoulder busts, a few planks and boxes on 
which to stand them, and a supply of neat but 
effective tickets, will suffice ; but for the out- 
fitting window a supply of brass rods and 
brackets, hat-stands, etc., will be necessary. 
We have seen many cheaper substitutes used 
fur brass fittings for this purpose, but in the 

run the brags ones are the most effective 
and the most economical. Tickets are, of 
course, an essential, but their style must be in 
harmony with the class of catered for, 
and should always be refined rather than gaudy, 
es the former invariably suggests a better 
quality of goods than the latter. Many business 
men have the ing features of their businesses 
indicated by letters on the upper part 
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of their windows, and this helps to make the pre- 
mises attractive. The question of light must be 
to a certain extent decided by local conditions. 
Electric light ia clean and very effective, but. it 
is & mistake to have very powerful arc lamps 
for illuminating purposes ; they aro trying to 
the cyes of customers, and give an unnatural 
appearance to the goods. Gas has many 
advantages, especially when the most up-to-date 
fittings ure used. To sum up the guestion of 
fittings, let them be iid with taste, and 
with the view of making the window onv of the 
best possible advertising agencies. 

Buying the Stock. Before starting to buy, 
the beginner should carcfully plan his expenditure 
out. Let us suppose that he feels justified in 
purchasing a stock to the value of £500. He 
must decide how much of this will be spent on 
ready-mades, how much on hats, hosiery, 
shirts and collars, ties, mufflers, bags, rugs, 
jewellery, and sundries. Assuming that he 
intends making the sale of ready-made clothing 
the mainstay of his business, the larger portion 
muat be devoted to goods of that class. 

Some men specialise in certain departments, 
such, for instance, as juvenile clothing, trousers, 
or any other line they may fancy ; but in any 
case the speciality chosen should be an article 
for which there is a good demand, and which 
can be done really well. Having docided the 
various — of the stock, the details 
must be decided on—such as sizes, prices, etc.-~ 
and in both cases it will be safe to anticipate a 
larger sale of medium sizes and medium prices. 
In the men's department, sizes 4 and 5 are the 
best acilers, as they fit men of 36 to 38 in, 
chest measurement. The larger and smaller 
sizes must, of course, Le stocked, but only in 
wbout half the quantity. Sume of the cross 
sizes are exceedingly useful, and cnable the 
Clothier to fit the tall and Chin, or tho short and 
stout types, Bo that a selection should be 
kept. 

Stockh must be Representative. 
Generally speaking, the stuck shonld be of 
a8 representative a character as posmible ; th: 
patterns of the cloth and the styles of the 
garments such as will find favour with the 
inhabitants of the neighbourhood. Exceptional 
requirements can always be met by the aid of a 
mattern-book supplied by one of the wholesale 

poke houses who cater for the clothiers in 
this department. In hat stock, the best selling 
sizes arc 63, 6], and 7, it being the usual thing 
tu assort them up in half-dozens, as follows: 

Onc 63], two 6], two 7, one 74; oF 

Onc: 3 two 67, two 67, one 7. 
The same rule applies to collars and shirts. The 
best selling sizes are 15 and 154 neck; but it 
is usual to stock from J4 to 17. This must te 
the plan to work upon, aiming at a representa. 
tive stock rather than a heavy one, as in thee 
days of quick conveyance goods can cusily he 
replaced as they are suld out week by week. 

Terms of Trading. It is usual for 
wholesale houses to date opening and scascn 
parcels forward for from two to four munthbe, 
after which they give une clour month's credit 
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(and sometimes two months), and allow 21 per 
cont. discount. This means that the trades- 
man gets from three to six months’ credit for his 
season's parcels ; but for his ordinary purchases 
and sorting-up lines the terms are one clear 
month only, if discount is to be taken, so that 
goods purchased during February have to be 
paid for in the beginning of April, the latest 
date for taking the discount being the 10th. 

Credit. It is, of course, essential that the 
young tradesman should take advantage of this 
credit as far as possible, but there is a temptation 
to overbuy when long dates are offered, and this 
all too often results in bad stock, so that while 
it in @ great mistake to starve the stock, yet 
it is far worse to get it choked with unsaleable 
— which not only depreciate in value but 
ock up the capital in a v unprofitable 
manner. The young tradesman should carefully 
watch in these directions, for he can hope to get 
the best terms only when he keeps his financial 
engagements with the utmost punctuality. The 
usual terms for prompt cash are 33 per cent., 
though some of the best houses only allow 3 per 
cent. discount. 

Readers may be advised to study the kindred 
articles in this course, particularly those on 
Drarers, GLOVERS AND Hosters, OUTFITTERS 
AND ‘TAILORS. 


Advertising. Assuming that the shop has 
been taken, and the stock purchased, the opening 
day comes in due course, and here let us warn 
againat undue haste. Do not try to atart before 
you are ready, for it often makes a bad im- 
pression that it is difficult to remove. The 
nudvertisements sept out should state clearly the 


class of business you cater for; they should 
have the address of the premises prominently 
brought out, while any special qualifications the 
tradesman may possess and which are calcu- 
lated to enhance his prospects should be modestly 


‘mentioned. Do not spoil your — by 
y 


claiming too much, but let it be mar 
common-sense, as well as smartness, aerate 
and up-to-dateness. A study of some of the 
advertisements of some of the well-known houses 
of the trade is very instructive and helpful by 
way of suggestion, 


Working Expenses and Profits. 
The working expenses of a clothing business 
ought not to exceed 12 to 14 per cent. of the 
turnover, and to meet this, a minimum of 25 
per cent. profit must he madc on the returns, 
which will necessitate the addition of 33} to 
the cost (thus, cost 9d., sell 1s.,) with a higher 
rate on goods that are risky. 

This will mean a careful watch on all out- 
goings, for it is only by keeping the expenses 
down that the tradesman can hope to succeed, 
and, as will be easily seen on the above estimate, 
he will make about 10 per cent. on his turnover 
for himself, which on a business doing £1,500 a 
year is only £150. Still, that is probably better 
than he would be doing as an assistant. ancl 
there is always the prospect that by energy ancl 
enterprise he imay increase his business and 
eventually make a much more handsome income. 
This, however, wul be possible only by constant 
attention to businoss, a careful study of the 
local requirements, and a courteous and obliging 
manner towards even the most inconsiderate 
customers, 


Continued 
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Clouds and Rain 


By Dr. C. W. SALEEBY 


[NX a previous section [page 1139], when dis- 
cussing the atmospheric pressure, we described 


the barometer, and sho how it may be used 
as a weather glass, the inference being that 
the state of the atmospherio pressure at any 
given time and place is the most important 
fact in determining the kind of weather ex- 
perienced there. 

But it is also very necessary, in order to 
understand the weather, to recognise the part 
played by water vapour in the air in affecting 
our sensations, and the obvious characters of 
the weather. This subject 
may appear to be a mere 
digression from the great 
subject of heat which we are 
discussing, but we must re- 
member that temperature is 
one of the conditions which 
determine the amount of 
water vapour in the air, and 
also that the difference be- 
tween such water vapour and 
the liquid water which we 
know as raindepends upon the 
latent heat, so-called. which is 
contained in tho former. 

Water and Air. Water vapour is a 
constant constituent of the air, but its amount 
varies within very wide limits, and its amunnt 
may br expressed by the term, the humidity of the 
air. So long as the air is not saturated, it has a 
drying power, as everyon: knows, and we have 
already noted that the motion of the air aids a 
drying power simply becans> it interferes with 
the danaeacy ——— saturation, What we 
constantly appreciate by our senses is not the 
absolute humidity of the air—that is to say, the 
actual quantity of water vapour which it con- 
tains—but its relative humidity ; which may be 
defined as the ratio of the actual density of the 
water vapour in the ait to the possible density 
at that tempcrature—that is to say, the d«nsity 
of saturated vapour. Hence, on a hot day we 
would call air dry which really contained much 
more water vapour than the air which, on a 
colder day, we would call damp, the reason 
being that. in the first case, the air was much 
further from saturation-point than in the 
second case, and thus was, though absolutely 
much more humid, relatively less hamid, and 
*0 of much greater drying power. 

e have already scen that in a mixture of 
vapours and gases each constituent exerts its 
own pressure independently of the others. The 
pressure of the water vapour in the air is thus 
exerted just — nothing but water — 
were present. It depends upon its quantity 
,and upon the temperature. When the tem- 





DANIELL'S 
HYuROMETER 


perature is lowered beyond a certain point some 
of the water vapour in the air ia condensed in 


_ the form of dew, and that point is called the dew. 


point. This depends upon the pressure of the 


- water vapour, and we have already seen upon 


what conditions this pressure depends. 
Hygrometers. The Aygrometer (from Greek 
Hygros, damp), must carefully bo distinguished 
by the student from the hydrometcr, which wo 
have already described as an instrument for 
measuring the apecific gravity of a liquid. Tho 
object of the hygrometer is to determine the 
humidity or dampness of the air, and this is 
usually done by determining the dew-point. 
The best-known hygrometer is named after 
Daniell. It consists of a bent-glass tubo with a 
bulb at cach end, one of which is half full of 
ether that has been boiled, so that the whole 
apparatus contains nothing but cther and cther 
vapour. The bulb containing the liquid ether 
also contains the thermometer, and is blackened. 
The other bulb is covered with cotton-wool, 
upon which a littl ether is poured. This rapidly 
evaporates, and in order to obtain its latent heat 
of evaporation, as we have secn, it is bound to 
condense the ether vapour within the bulb. 
This permite further evaporation of the liquid 
eUher in the other bulb, which, for the reason we 
are now familiar with, is also lowered in tem pera- 
ture. When the temporature falls to a certain 
point, dew appears on the blackened surface of 
the ether bulb. Thus, the dew- point can be 
ascertained, But the most accurate way of 
using the hygrometer is not to be content with 
one reading, but to note it, stop the cvoling 
process, and then carefully note the temperature 
at which the dew disappears, The mean of 
the two readings may be taken as the dew- point. 
Wet and Dry Bulb Thermometer. 
This is a thoroughly useful device so long us one 
remembers to keep it supplied with water. Ia 
the first place, there is an ordinary ("' dry bulb ") 
thermometer, which ascertains the tem perature 
of the air. Beside it, there is another, the 
bulb of which is covered with muslin, which is 
kept wet. (This is usually done by attaching 
a piece of lamp wick to the muslin, along which, 
by capillarity, water travels from a reservuir.) 
e rate at which the moisture evaporates {rom 
the muslin is an index to the relative humidity 
of the air—that is (o say, to ite drying pouwer-- 
and can itself be measured ‘extent to 
which it lowers the roading of the wet bulb as 
compared with that of the dry bulb thormomoter. 
Needless to say, there are simpler methods 
than any of these for ascertaining, very roughly, 
not the absolute amount of moisture in the air 
but ita relative humidity. For instance, there is 
the hygroscope, the essential part of which is 
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simply a human hair, which is longer when moist 
and shorter when dry. A piece of seaweed. also, 
containing a quantity of salt, acts ax a hygro- 
scope, since when the air is near saturation-point it 
becomes soft, whereas when the relative humidity 
of the air is low it becomes stiff and hard. - 

Relative Humidity and Health. The 
relative humidity of the atmosphere is a very 
important factor in our bodily comfort and 
health. The temperature of the warm-blooded 
animal body must be kept constant at all cos's, 
and this is effected by a balance between the 
rate at which heat is produced within the body 
and the rate at which it is parted with to the 
environment. Now, we los: heat to theenviron- 
ment in two ways; in the firat place, by direct 
radiation —a term to be later explained; and in 
the second place, as has been already hinted, 
hy supplying the latent heat of evaporation to 
the porspiration, sensible and ins -nsible, which 
is incessantly leaving the body. The possibility 
of controlling the temperature in the latter 
fashion entirely d-p-onds upon the = relative 
humidity or drying power of the air, which is 
thus a far more important factor in our comfort 
than its mere temperature. Indeod, the tem- 
perature ix more important in so far as it helps 
to determine the amount of water vapour which 
the atmosphere can hold than in any other way. 
When the amount of water vapour in the atmo- 
aphero is nearly at saturation. point, the evapora- 
tion of the perspiration becomes very slow, and 
hence our discomfort. 

High temperatures, such as those of the 
tropics or a Turkish bath, can be endured with 
impunity only when the air is so dry, or rather 
when itn relative humidity is 80 low, that we 
are able to part with abundance of sensible 
heat to the perspiration, in which it takes the 
form of latent heat of evaporation. 

Dew. When we spoke of the hygrometer, we 
observed that the commonest mesane of axscer- 
taining the relative humidity of the air consists 
in an observation of the dew-point. It is com- 
monly stated that the natural formation of dew 
takes place in a precisely similar fashion to the 
formation of dew on the ether bulb of Daniell's 
hygrometer. At night, the warm earth rapidly 
radiates into the atmosphore the heat that it has 
received from the sun during the day, and 
blades of grass and the like, standing slightly 
apart from the carth, becoine expecially cool, and 
cool the air in their neighbourhood, so that it can 
no longer hold the moisture which it could hold 
when it was at a highor temperature—in other 
words, it is cooled below its saturation tompera- 
ture, and deposita its moisture. One of the 
most important factors in determining the 
amount of dow that falls is the rapidity of the 
radiation that occurs when the sun goes down, 
and this is favoured on a cloar dry night, while. 
if the night bo also still, the formation of dew is 
atill further favoured, the lower layers of air 
having time to deposit their moisture before 
they are blown away. No doubt this is sub- 
stantially true, but the botanists tell us [seo 
Natura. History) that planta constantly per- 


spire (though the technical torm uscd is trane- 


piration, which is the French equivalent for our 
word perspiration). and it seems-more than prob- 
nble that a large portion, at any rate, of the dew 
does not consist of moisture deposited on the 
loaves of grass from the air, but consists of the 
water which has passed out from the leaves 
themaclves, and the evaporation of which is 
revented, owing to the cooling of the surround- 
ing air below its saturation temperature, in tho 
fushion we have explained. There is probably 
a large amount of truth in this, but, of course, 
the old explanation still holds entirely true for 
the formation of dew elsewhere than on plants. 
When dow freezes, it prod*ces hoar-frost. 

Fog and “‘Smog.” In some parts of the 
world, where the radiation at sundown is ex- 
trem»ly rapid, and where the air contains a very 
large amount of moisture, as, for instance, in 
tropical forests, where the dew is formed above 
the tree-tops, it falls likeashower of rain. This in- 
troduces us to a new subject. We have already 
seen that there is always a certain amount of 
water vapour in the ‘atmosphere. A cloud also 
consists of water, but it is liquid water, formed 
by a lowering of the temperature of a mass of 
vapour-laden air, and thus having the same 
essontial causes as dew. If the cload be near the 
ground, we do not call it a cloud, but a mist, and 
if this be at all dense, we call it a fog. The 
present writer, however, strongly objects to the 
use of the one word fo7 to describe a dense mist, 
consisting merely of droplicts of watcr, and also 
to describe the tilth-lad-n products, full of smoke, 
particles of solid matter and sulphurous gases, 
which are called fogs in cities. Tho excellent 
suggestion has been made that this last should 
be called smog, in order to distinguish it from 
fog, which is relatively innocuous, and is essen- 
tially identical with a cloud. 

Raindrops. When the very fine drops of 
water of a cloud join with one another, they 
form raindrops Now it has been shown that, 
other things being equal, the smallest drops have 
no tendency to lose their individuality ; they 
are protected bytheir surface-tension. Thecause 
which makes them form raindropa appears to be 
some kind ot electrical change in the atmosphere, 
so that the falling of rain must be regarded as a 
consequence of changes in those electrical condi- 
tions of the atmosphere, a complete knowledge of 
which will enable us, one day, perhaps, to under- 
stand the weather, and will reacue meteorology 
from its present ition as the “ Cinderella of 
the sciences.”” Already we are able to register 
the dew-point, to describe clouds and thunder- 
storms, to study the temperature, pressure. and 
humidity of the atmosphere. and in large mea- 
sure to comprehend the causes of winds, which 
depend upon inequalities in the atmospheric 
pressure ; and it has | been known that a 
certain series of changes in the sun affect the 

netic needle on the earth. But, as everyone 
well knows, there is much yet to be learnt before 
wo can predict to-morrow'’s weather with a 
thousandth part of the accuracy of which 
astronomers can boast when they predict the 
return of a comet in a century. 
: Continued : 
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Ountinuucit fru 
gage tdi 


By J. A. HAMMERTON 


Ww rat the prose of the ecightcenth century 

may lack in colour and warmth as com- 
pared with the prose of the seventeenth century 
it gains in general smoothness, icacity, 
and correctness. It set the stan of the 
prose of the present day. It has been styled 
*‘aristocratic” ; and this description ia in the 
main a true one. But at the period with 
which we are now to deal the ‘aristocracy of 
intellect’? was to a great extent employed to 
the furtherance of ends more practical, ar at 
least more partisan, than literary. Those onds 
were in part political, in part ecclesiastical, in 
part ethical... Thus the litcrature of the time 
must be studied in connection with its political, 
religious, and social history. Journalism, which, 
as we have sean, had ite rise in the controversial 
pamphlets of Elizabethan end Jacobean times, 
received in the cighte®nth 
century a new and forceful 
jmpetus, and the English 


novel assumed o mere | 
d:finite shape, | me, 

Daniel Defoe. To — 
DanxteEL DEFOE (b. 16617 ; - Sy 


d. 1731) must be assigned 
distinction as the first of 
Evglish journalists, and as 
the forerunner of Richardson 
and Fielding. ‘To-day, save 
as the author of two or three 
books, one of them of world- 
wide repute, Defoe ix half 
forgotten. In his lifetime, 
however, he played many 
parts, and over 260 distinct Y 
works Lear his name. His a 
* Robinson Crusoe” ie as 
immortal as ‘‘The Pilgrim's 
Progress ” or “Don Quixote.” 
Like these two works and 
one other that we sha!] have 
to mention almost im- 
mediately. ‘ Robinson Crusoe ” may be rcad by 
the young on account of the narrative alone, 
and By elder readers as an allegory. Of the 
many pamphlets that flowed from Defoe’s busy 
n the most remarkable, perhape, is that 
ing the title, “ The Shortest Way with the 
Divsenters,” a Whig production, the plausible 
realigm rather than the satire of which, if 





it was really intended as a aatire, secured its 
author a in Newgate and a place in the 
pill 


ory. 
As the author of ‘“ Captain Singleton,” “ Moll 
Flanders,” ‘Colonel Jack,” and other works 
of a kindred character, Defoe stuod sponsor 
to the novel of crime. In 1704 be started a 
“ Review” which was the forerunner of “ The 
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Tatlor,” “The Spectator,” and “ The Rambler.” 
* Robinson Crusve”’ and tho fictitious *t Journal 
of the Plaguo Year’ are enough to secure 
for Defoe pre-eminonce as a master of the art 
of literary illusion. “To him,’ says Leslie 
Stephen, “ was givon a tongue to which no one 
could listen without believing overy word ho 
uttored.” He had defo:ts. He was curiously 
heedless of chronology ; he was weak, on tho 
whole, as a delinoator of character. But be 
was an ecasential “realist,” and if his readers 
would study the didactic vide of his writings 
moro, and the “Serious Reflections * of his 
inimitable here in particular, the character of 
Defoe himself would escape in the future somo 
at Jeast of the aspersions that are still cast upon 
it. “With Defoo,” says Professor Walter 
Raleigh, * tho art of tiction came to bo tho ert 
of grave  imperturbable 
lying. in which art the 
best instructor is the truth. 
And it wax to nc reputed 
masters of romance, but to 
recorders of = fact, —bio- 
graphers, writers of voyages 
and travuli, historians, and 
annalists, that. Defoe served 
his apprenticeship.” 

No one need be counselled 
to read * Robinson Crusoe.” 
The reading of this immortal 
fiction in in the birthright 
of every Englishman, though 
not su many are familiar 
with its sequel, which, not 
lacking in interest, is yet 
greatly inferior tc the first 
and over popular story. 
* Moll Flanders "' ought 
certainly to be read and 
“The Journal of the Plague,” 
but we would also urge the 
claims of “Culonel Jack.” 
which, despite many inequalites, contains some 
of Defoe’s most brilliant writing. 

Jonathan Swift. As a pamphlictoer 
Jowaruan Swirr (b. 1667; d 1745) affords 
an interosting companion st — to Daniel 

let 
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Defoe. Swift was, however, b the greater 
man. His power as » pamphietcer may 
gauged by a consideratior of the famous 
* Letters,” signed “* M.B.. Drapier,” and fami- 
liarly known a “ — Letters.” In thence 
compositions he attacked the iniquitous ** job” 
by which, in 1722, a certain Wi Wood, & 
hardwareman snd a bankrupt, was granted a © 
t for supplying Lreland with copper coin. 
The “ Drapier Letters’ defeated this project. 
and though it is often said that the ensumg 
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popularity of thzir author amongst the Irish 
people was unpalatsble to him. his bequests to 
rish charities seom to negative the idea that he 
had no sympathy for the people amidst whom 
his lot was for a long time cast. Swift, it in to 
he feared, is largely misunderstood. Though he 
became a keon Tory, his indignant — Agoinst 
wrongdoing raised him so much above party 
feeling that he offended both friends and enemies. 
What he scorned to do for the sako of party 
or for the sako of his own profermont, he scorned 
to do for the sake of being thought conventional 
in his language. Tho result has boen misunder- 
standing and the kee, ing of admiration at arm's 
length. The “Tale of a Tub” is the moat 
comprehensive example of all that is charac- 
teristic of hire prose style. As sailors were sup- 

owed to throw out a tub to a whulo to prevent 
it from colliding with their ship, so Swift 
thought by his * Tale” to afford such temporary 
diversion to the wits and freethinkersa of his day 
ne to prevent them from injuring the State by 
the propagation of wild — — — 
theories renxpoot ing religion 
and politics. But his satiric 
genius, his fiery imagination, 
wnd his koeon eye for “ the 
seamy sido" impartcd to 
the “Tale of a Tub” quali- 
tien that disguised his 
avowed - object and at the | aft 
very outset placed an insur- - ee 
mountable obstacle in tho 
way of his ecclosiastical 


proferment. 

Satire and Self- 
revelation. ‘The Battle 
of the Books,”” which, with 
the “ Tale of u Tub,” helped 
to make Swift famous, 
takes a witty part in a 
controvorsy that was raging 
over the respective clains 
of modern and ancient litera- 
ture. Something like one- 
fourth of Swift's mont re- 
markablo work, “Gulliver's Travele,” and a 

reat part of bis other writings are debarred 
rom general circulation on account of their 
coarseness, Rut of * Gulliver's Travels’ enough 
in so delightful as romance as to rival both 
* Robinaon Cruroe” and “ The Pilgrim's Pro- 
— "in tho estimation of young and old. 

mportant as a satire, “Gulliver's Travels” 
has a distinct value as autobiography. While 
Dofoo excelled in the art of making fiction read 
like fact, Swift, with the finest skill, cultivated 
a drastic simplicity and homelinvss of style the 
accumulated effect of which ix so formidable 
ax to afford a permanent object lesson in the art 
that conceals art where the writing of nervous 
English prose is concerned. But tho fact must 
not te ignored that with all its carefully calculated 
simplicity the English of Jonathan Swift is never 

destrian or devoid of sparkle or variety. 
Ve select as an illustration of Swift's style his 
* Meditation upon a Broomstick,” in which 
he imitated the manner of the ‘‘ Reflections ” 
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of the philosopher Robert Boyle. It was written 
for a lady who greatly admired these meditations: 
Specimen of Swift’s Prose. “This 
single stick, which you now behok! in- 
gloriously lying in that neglected corner, I 
once knew in a flourishing state in a forest. It 
was full of sap, full of leaves, and full of boughs. 
But now in vain docs the busy art of man 
pretend to vie with Nature by tying that withered 
bundle of twigs to its sapless trunk! °*Tis now 
at best but the reverse of what it was, a tree 
turned upside down, the branches on the earth, 
and the root in the air. ‘fis now handled by 
every dirty wench, condemned to do _ her 
drudgery, and, by a capricious kind of fate. 
destined to make other things clean, and to be 
nasty itself. At length, worn to the stumps 
in the service of the maids, ‘tis cither thrown 
out of doors or condemned to the last use of 
kindling a fire. When I beheld this I sighed. 
and said to myself, Surely mortal man 1s a broom- 
stick. Nature sent him into the world strong 
and lusty, in a thriving con. 
dition, wearing his own hair 
on his head, the proper 
branches of this reasoning 
vegetable, till the axe of 
inte:znperance has lopped off 
his green boughs and left 
him a withered trunk. He 
then flies to art, and puts on 
Dimself 

upon an unnatural bundle 
of hairs, all covered with 
powder, that never grew on 
his head. But now should 
this our broomstick pretend 
to enter the scene, proud of 
those birchen spoils it never 
bore, and all covered with 
dust, though the sweepings 
of the finest lady’s cham- 
| ber, we should be apt to 


ow — — —— 


ridicule and deapise its 
vanity. Partial wide that 
we are of our own excel- 
lencies, and other men’s defaults! But a 
broomstick, perhaps yuu will say, is an emblem 
of a tree standing on ita head ; and pray what is 
man but a topsy-turvy creature, his animal 
facultics perpetually mounted on his rational, 
his head where hia heels should be, grovelling 
on the earth! And yet, with all his faults, he 
acts up to be a universal reformer and corrector 
of abuses, a remover of grievances, rakes into 
every slut’s corner of nature, bringing hidden 
corruptions to the light, and raises a mighty 
dust| where there was none before, sharing 
deeply all the while in the very same pollutions 
he pretends to sweep away. His last days are 
spent in slavery of women, and generaily the 
least deserving ; till worn to the stumps, like his 
brother besom, he is either kicked out of doors 
or made use of to kindle flames for others to 
warm themselves by.” 

Students of Swift's life will find in his work 
much that reflects the shadows of his unhappy 
experiences. They will be especially indebted 


to the “ Journal of Stella” (Esther Johnson, 
whose tutor he wax) for many valuable pages 
of autobiography and for many sidelights on the 
manners of the time. 

Steele and Addison. Sie Ricnarp 
STEELE (b. 1672 ; d. 1729), the friend and school- 
fellow of JoserH ADDISON (b. 1672; d. 1709), 
was, like Swift, born in 
Ireland; but in this fact lies 
the sole resemblance bet ween 
the saturnine Dean of St. 
Patrick's and the genial 
“scallywag’’ who  origi- 
nated ‘The Tatler,’ wrote 
ee of “The Spectator,” 
ounded “The (Guardian” 
and other ephemeral periodi- 
cals, and worshippec Addison: 
as & hero. In 1709, Steelo 
atarted “The Tatler” anony- 
mously. It was a small 
sheet, sold for a penny, ap- 
pearing three times a week, 
and designed to expose ‘‘ the 
false arts of life, to pull off 
the disguises of cunning, 
vanity, and affectation, and 
to recommend a_ general 
simplicity in our dresa, our 

i ree, and our be- 
haviour.” Part of “The 
Tatler” was devoted to news. When bis pen- 
namo of Isaac Bickerstaff, which he borrowed 
from a diverting pamphlet by Swift, became 
useless as a disguise, Stecle founded ‘The Speo- 
tator."” ‘The Tatler” extended to 271 num- 
bers, of which Steele wrote 188; his friend 
Addison contributed 42, and 
they were jointly responsible gee 
for 36. “The Spectator,” ue 
which was published daily, - 
ran to635 numbers, of which ra in 
Addison wrote 274 and : 
Steele 240. The wholesome | 
effect of theaee publications =, 
on the manners and morals; 
of the eighteenth century | 
can hardly be exaggerated. | 
Both the style of writing 
and the tone of conversa- 
tion were improved as a 
result of their influence. It 
is generally conceded that 
while Addison's style is the 
more finished, Steele's is 
more marked by liveliness 
of invention. Addison 

wrote at leisure, 
Steele ofen in a “white 
heat.” The papers took the 
form sometimes of moral 
and critical discourses, somctimes of short 
stories of domestic life, in the writing of which 
Steele excelled. 

Influence of Steele and Addison. 
Both “Tae Tatler” and “The Spectator 
are remarkable for the respectful tone adopted 
in' referring to women, though Steelo was 
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more chivalrous and less patronising than 
his friend. It was in “Tho Tatler” that, 
as Mr. G. A. Aitken reminds us, Steele 
wrote, “ As charity is csteemed a conjunction 
of the good qualities necessary to a virtuous 
man, 80 love is the happy composition of all 
the accomplishments that make a tine gentle. 
man.” And in the same 
paper he paid his memorable 
tributes to Lady Ehzabeth 
Hastings (b. 1682; d. 17:80), 
a —— and beauty, 
immortalised as ** Aspasia"' 
by both Steele a Cone 
greve: “Though her mien 
carries much more invita- 
tion than) command, to 
behold her is an immediate 
check to loose behaviour, 
and to love her is a liberal 
education.” The plan of 
“The Sp.ctator’’ waa laid 
ata olub, and in the second 
number, which waa written 
by Steele, wo are given the 
first aketohcs of the mem- 
bers. It is, as Mr. Aitken 
obscrves, a remarkable testi- 
mony to the skill of Steele's 
work that the characters 
stand out so clearly before 
us. The immortal baronet, Sir Roger do 
Coverley, is understood to be Addison's inven- 
tion. “ The great work of Addison and Steclo 
was to form public opinion on matters respect - 
ing which it can hardly. bo said to have existed 
before, and to cause their readors, at a critical 
: time in our history, to con- 
sider moral and social ques- 
— tions from a higher atand- 
point than had been their 
\ wont.”” Ax a short example 
— . of Stocle’s style, we may 
select the following passupge 
\ on a theme that 
\ universal interest: 
\ Example of Steele's 


in of 


| Style. * The firat sense 

| of sorrow I ever knew was 

upon the death of my father, 

» at which time I waa not 

 / Quite five years of ago; but I 

y was rather amazed at what 

/ all the house cabin — 

posacancd of a real under- 

/ standing why nobody was 

P willing to play with mc. | 

* remember 1 went into the 

— room where his body lay. 

and my mother sat weeping 

alone by it. I had my 

battledore in my hand, and fell a-beating the 

coffin, and calling Papa; for, I know not how, 

I had somo slight idea that he was locked up 

there. My — — ht me in * — * 
transported ond all patience of the sien 

grief she — in, she almost smothered 

me in ber embrace, and told me, in a flood of 
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tears, papa could not hear me, and would play 
with me no more, for they were going to put him 
underground, whenc: he could never come to us 
again. She was a very beautiful woman, of a 
noble spirit, and there was a dignity in ber 
grief amidst all the wildness of her transport, 
which, methought, struck me with an instinct 
of sorrow, which, before I was sensible of what 
it was to grieve. seized my very soul, and has 
made pity the weakness of my heart ever since. 
The mind in infancy is, methinks, like the body 
in embryo, and receives impressions #0 forcible 
that they are as hard to be removed by reason 
as any mark with whicli a child is born is to be 
taken away by any future application. Hence 
it is that good nature in mo is no merit; but 
having been as frequently overwhelmed with her 
tears before J knew the cause of my affliction, 
or could draw defences from my own judgment, | 
imbibed commiseration, remorse, and an un- 
. manly gentleness of mind. which has since 
ensnared ime into ten thousand calamities, and 
whence I can reap no advantage, except it be 
that, in such a humour as I am now in, I can 
bot ter indulgo myself in the softness of humanity, 
and enjoy that sweet anxicty which arises from 
the wemory of past afflictions,” 


Steele and Addison Compared. 
Sicelo, as Hazlitt remarked, scema to have 
gono into his study chiefly to set down whut he 
observed out of doors, Addison, on the other 
hand, drew most. of his inspiration from books. 
But whatever the causo may be, and however 
much our heart may go out to ‘ Dick” Steele, the 
verdict of such good critics as Johnson and 
Macaulay must be accepted concerning the high 
qualities of Addison's limpid style. Addison's 
sentences, according to Johnson, have neither 
studied amplitude nor affected brevity ; his 
periods, though not. diligently rounded, are vol- 
uble and casy. “Never,” said Macaulay, “had 
the English language been written with such 
sweetness, grace, and facility.” Steele excelled 
in sympathy, Addison was a master of irony. 
Not the Jeast of Addison's services to literature 
was the attention he gave in “ The Spectator ” 
to Milton. These papers should be studied by 
all who desire to appreciate the style and valuc 
of literary oriticisam in Addison's time. On 
the whole, we read Addison to-day not so 
much for the value of what he has to say as for 
tho way in which he says it. One of the most 
noteworthy of his contributions to “The Specta- 
tor” is the allegory entitled “ The Vision of 
Mirza,” which the writer professes to havo 
translated from an Oriental manuscript. It tells 
of one who went up to the high hills of Bagdat 
to pray There he met the Genius of a certain 
rook who opened his eyes to the vision of a great 
valley with a prodigious tide flowing through it. 
The valley is the Valo of Misery, the tide part 
of the great Tide of Eternity. In the midst is 
a Bridge—Human Life—over which multitudes 
are passing, and which, like the valley, is shrouded 
at both ends by darkness. The fairway is 
studded with trap doors through which passen- 

fall into the flowing tide beneath. The 
narrative procecds : 
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Short Specimen of Addison's Style. 
“The Genius, being moved with compassion 
towards me, bid me quit so uncomfortable a 
prospect. Look no more, said he, on man in 
the First 8 of his Existence, in his setting 
out for Eternity ; but cast thine eye into that 
thick Mist into which the Tide bears the several 
generations of mortals that fall into it. J 
directed my sight as I was ordered, and (whether 
or no the good Genius strengthened it with any 
supernatural force, or dissipated part of the 
Mist that was before too thick for the eye to 
penetrate) I saw the Valley opening at the 
farther end, and spreading forth into an immense 
Ocean that had a huge Rock of Adamant running 
through the midst of it, and dividing it into two 
equal parts. The Clouds still rested on one half 
of it, inasmuch that I could discover nothing 
init ; but the other appeared to me a vast Ocean 
planted with innumerable Islands, that were 
covered with fruita and flowers, and interwoven 
with a thousand little Shining Seas that ran 
among them. I could see Persons dressed in 
glorious habits, with garlands upon their heads, 
passing among the trees, lying down by the 
side of fountains, or resting in beds of flowers ; 
and could hear a confused harmony of singin 
birds, falling waters, human voices, and musi 
instruments. Gladness grew in me upon the 
discovery of so delightful a scene. I wished for 
the wings of an eagle that I might {ly away to 
those happy seats; but the Genius told me 
there was no passage to them, except through 
the Gates of Death, that 1 saw opening every 
moment upon the Bridge.” 


Addison’s Merite and Defects. This 
is no bad specimen of Addison's style, illus- 
trating its defects as well as its merits. He 
sacrificed everything to clegance; that is, to 
rhythm or melody of phrase. Th2 supple move. 
m nt and cadence of the above. its colour. will 
be at once apparent to the critical reader, but 
equally wi'l the student d tect such a tautological 
passage as in the s-cond sentence, where “into 
that,” ‘into which” and ‘into it“ form six of 
a sequence of eighteen words. Addison not only 
shows a somewhat limited vocabulary at times, 
but is very apt to — unnecessarily his ideas 
and his images. The allegory from which we 
have quoted will furnish examples of this, and 
also of what is not always a faul‘. though usually 
stigaiitised as such by the partisans of the 
pompous, rhetorical style of prose,—his loose- 
ness of construction. In the essay, this has its 
advantages, and helps to lightness of touch, 
which is scarecly posable where the writer aims 
at “rounded periods” or stately, slow-moving 
sentences. But we are inclined to think that 
Addison has long been something of a fetish with 
writers on literary style,— Read an essay of 
Addison's every day’ has been the reiteration 
of ali our mentors for generations,—and that 
in the not very distant future. his chief 
interest will be his‘oric. his influence less 
immediate on individua! students, though there 
is no gainsaying its effect on cighteenth ccntury 
pros>, 
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The Three-Phase Plan of Working. Combination of Three Currents to 18 
Produce Revolving Magnetic Flux. Induction Motors. Stator and Rotor Coatinued trom 
page 1661 





By Professor SILVANUS P. THOMPSON 


WITHIN about fifteen vears a system of elec- any single-cylinder engine. There aro two 

tric supply has come into use under the dead-points in each revolution—where = the 
name of Three-phasc electric currents, baving crank has no leverage and the piston can exort 
certain special features and properties which have no turning effort. Engineers get over this 


proved of great value. trouble by designing engines with two or three 
Essential Features of Three-phase. = cylinders, requiring two or three cranks. 
Tn describing, on page 1357, the properties The three-phase system of currents consists in 


of the alternating current, it was pointed the employment of three clectric currents, 
out that in the periodic changes that recur which are cach alternating with the same 
the alternating current is of zero value frequency, and are of equal amplitude, but 
twice in each period. which, like — the 
Thus an alternating 4 Single phase Aliernaling Current pistons of a three: 
current of fifty cylinder engine, are 
periods per second A-Phase arranged not to be 
dies down to zero in step one with the 
a hundred times a 7Aae phase Curreats ( B Phase | | — other, but to follow 
— Prat © 4 ‘ 
second, between C Phase mw wee we oes another in 
the pulsations of 99 DIAGRANM OF PULNATIONS OF ALTERNATING CURRENTS [ORHAN succession, 
the current. It The reader already 
follows that the flow of energy conveyed by such) knows how the pulsations of an ordinary or 
a current is pulsatory, not steady. This in single-phase alternating current may be deyieted 
analogous to that which occurs mechanically in graphically as on page 1362. 





First Half-period. 


0 26 50 71 87 97 100 97 87 71 50 26 0 26 50 71 87 97 100 OT RT 71 50 26.0 


> — ~ 





— 





4 nen nnn — — — ear tae 

Second Half-period. 

The values during the second half-period are negative, the minus sign being printed above 
the figures that represent the succesave values, 
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110. THREE-PHASE GENERATOR. THREE- 111. TWo-KANGE WINDING OF ARMATURE 
RANGE WINDING 





118. WINDING IN TWO SLOTS PEK PHASE PER 
POLE 


112. THREE-PHASE ARMATURE, WITH “BASKET” 
WINDING 
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Numerical Illustration. As on page 
1861, so here we may represent there alternating 
fluctuations numerically. Su a current 
that varies between a maximum of + 100 
amperes and a negative maximum of — 100 
am : if we consider the period as 
divided into twenty-four intervals, we may 
represent ite successive changes during the 
period (lasting, say, M of a second) by the 
numbers on the preceding page, a plan like that 
adopted on page 1361. 

Now, in the three-phase plan, we have three 
alternating currents, their relations as to time 
being depicted in 109. In this diagram the three 
currents are named A, B, and C ; and inspection 
of the diagram will show that if time be repre- 
xented by horizontal distances, each period being 
represented by an inch. since the zero of the 
current that is in the B-phase is } of an inch to 
the right of the zero of that in the A-phase, it 
follows that the B-current is } of a period out of 
step (and lator) than the A-current. 


Similarly the current in the (©-phase is another 
4 of a period behind the current in the B-phase, 
or § of a period behind that in the A-phase. 
But if we look a little furthor on in the A line 
wo see that the next period in the A-phase 
begins at 4 oof an inch further to the right 
than the point at which the C-phase began. 
So the pulsations of the three currenta come in 
regular succession, at times 4 of a period apart 
(like the recurrences of the three cranks of a 
three-crank engine or those of a three-throw 
pump), in the order, A, B, C—A, B, C—A, B,C, 
ote. 

Musical readers will perhaps better grasp 
the idea of the way the three “ phases" of the 
alternations overlap one another by an illustra- 
tion attompted in musical notation with three 
nimultaneous lines of notes in three-four time, 
as under: 
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Numerically this is roprosentod by taki 
the previous series of numbers, repea 
three times, but each time shifted on by 3 of 
a — “period” as shown in accompanying 
table. 


Three-phase Generatora. To generate 
the three currents in these relations 
to one another is quite simple. An alter- 
nator such as is deacribed on 1358 
must have ita armature wound with three 
independent ect of coils, an A set, a B set, and 
a C act, and they must be spaced out in the 
alots along the periphery of the armature at 
distances apart equal successively to } of the 
itch from one north pole to the next north 


2 Now, there are several ways of arranging 
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TABLE OF VALUES OF THREE-PHASE 
CURRENTS, ALTERNATING BETWEEN 
MAXIMA OF + 100 AND — 100 AMPERES 
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the coils, according to the form given to the 
projecting end-bends. These are sometimes 
arranged, a6 in 110, in three ranges ; sometimes, 
as in 111, in two ranges (one set projecting 
nearly straight out, while the other set is bent 
up); sometimes, as in 112, where the bends 
overlap like wickerwork. They must, of course. 
be properly insulated from one another, and 
from the iron parts. The coils of the A-phase . 
will all be joined up together to make the 
A-circuit, those of the B-phase will be joined up 
to'form the B-circuit, and so forth. Sometimes 
the coils of each group are distributed in more 
than one slot per pole. Fig. 113 illustrates a 
two-slot’ winding, in which there are there- 
fore six slota per pole. The large stationary 
meee [82, page 1361] has a winding of this 
ind. 

Almost all the alternators used in large 
generating stations are three-phase, and now- 
adays they are nearly always driven either by 
water-turbines where there is water-power 
available, or by steam-turbines where coal must 
be burned to raise steam. Figs. 114 and 115 
relate to large turbo-alternators. Fig. 114 is 
the stationary armature of a machine, built for 
a Parsons’ steam turbine set by Messrs. Brown, 
Boveri & Co., which generates three currents of 
1,560 amperes each at 370 volte from line to 
line, or 213 volts generated in each phase. It 
is therefore of 1,000 kilowatts, taking 
horse-power to drive it. It runs at 


ae 
revolutions per minute, and bas «pole. Tig 
115 represents the very solid revolving - 


magnet used in machines of this type. the 
exciting windings being sunk in grooves milled 
cut in a cylinder of solid steel. The actual 
field-magnet shown in 115 belongs to a smaller 
machine of 200 kilowatts, running at 2.400 
revolutions per minute. It has only two poles, 
wne being along the top of the cylindrical 
magnet, the other along its under side. 


The Three Lines. From the gencrator 
there will go three lines to the place where the 
electricity is to be used. and every motor 
suitable for service on this system will bave 
three terminals to be connected to the three lines. 
Lamps also may be used. and these (with due 
regard to voltages concerned), may be connected 
across either from line to line, or from each line 
tv a common junction J as in 116. No earth 
return or return line is needed, and if equal 
numbers of lamps are used in cach phase, the 
three currents will be of equal virtual value. The 
reason why no return line is needed is because 
each line in turn acts as a return line to the 
others. This is seen by reference to the table, 
which is drawn up for the case where cach of the 
three currents is of the maximum value of 100 
amperes, and where, therefore, the virtual value 
jwwe rage 1361) of each of the three currents ix 
707 (or say 71) amperes. Looking, for example, 
at line 6 of the table. we see that at the instant 
when 100 amperes are going out along line A, the 
valucin Bis - 50, and in Cis also ~ SO amperes, 
«o that the lines Bo and C are, at that moment, 
vach bringing 50 amperen back to the generator. 
A moment later, when the A current has dropped 


116. 


(Drown) 


to 97 amperes, 26 amperes will be coming back 
by the B line, and 71 by the C line ; while at the 
next moment (instant No. 8) the 87 amperes are 
going out the A line, the whole 87 coming 
back by the C line, and sc forth. 
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Connecting up Threeephase Wind- 
ings. There are two principal ways of con- 
necting up the three windings. In the way 
called Y-grouping. or afar-growpiay, the three 
circuits start from a common junction J, aa in 117. 
and their three ends go to the three lines, Ta 
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thin case, the voltage between any two of the 
lines in equal to 3 (@e. fo E732) times the 
voltage generated in any one of the three cireuits 
of the generator, and the current in each line id 
the same as the current in each cirenit. In the 
other way, called A-grouping (delta-grouping), 
or meah-qrou ping, the three cireuits are joined up 
with the beginning of one cod te the end of the 
next, as indicated diagrammatically in 118, and 
the three lines are joined to the three mecting. 
points. Tn this case, the three voltages between 
the lines are the same as the voltages genorated 
in the three circuita, but the line currents are 
now cach 1°732 times as great as the current 
in each circuit. Thus, suppose a machine to 
be designed with so many turns in each 
armature circuit: a to generate 1,000 
virtual volta, and of such a thickness of 
copper conductor as to carry 100° virtual 
amperes at full Joad. then, iff the Y- 
grouping were adopted, the lines would 
receive 100) amperes cach, with 0732 
volts from fine to line; while if a. 
grouping were adopted, the lines would 
receive 173°2) amperes cach, with 1,000 
volta between the ren In both cases the 
output will be 1,000. 100, that in. 
100,000 volt-amperes, or 100 kilo-volt 
aniseed for cach phase, that in, JOO kale. 
Watts [p. L363), if the currents do not Jag 


Three-phase Conductors. Wiirt: 
the lines are carried overhead for trans 
mission of the current, it is usual to 
varry then on three insulatom mounted 
on poles or iron standards, asin 119, the 
insulators being arranged as at the corners 
of an equilateral triangle. For under. 
ground = conductors, cables are used, 
having three separately insulated cores. 
as shown in xecthon in 120, 

Three-phase Transformers. ‘i'r 
transform three-phase currenta from a 
high voltage down to tho low voltage 
needed for lamps or motorr, one may 
employ either three similar tranaformers-—onc 
in each phase—or clse a special taree-phan: 
transformer having three sets of primary wind- 
i and three scte of secondary windings. 
Such a three-phase transformer is shown in 181. 
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Then, the circula- 





The three wind pesca Oe 
of each side —— - BA... - tions of these our- 
connected, as de- Baa rents will conspire 
sired, in either Y or to produce a mag- 
A-grouping. (@ | — — whieh 
hree - phase © ) } wi strongest 
Motors. The great A ue —RX right undor the 
reason for adopting — middle of the A 
the three - phases 116. 4 FHREX-PHASE GENERATOR SUPPLYING MOTOR coils. An instant 
system is its suit- AND LAMPS } later, the A-cur- 
rent will have 


ability for driving 
three-phase 
motors; for by 
suitably combin- _ . 
ing coils in an * 
armature orstator & 
the interaction of ~ 
the three currenta =f 
produces a rotat- © 
ing or progressive 117. THRER- PHASE Y-GROU PING 
magnetic __ field, 
and a suitable rotor placed in this field is sot 
powerfully into revolution without the need of 
connecting it in any way into tho circuit. We 
shall be helped to underatand how this comes 
about if we regard 122 to 124, and compare 
them with the tab of values 
given above 

Revolving Magnetic 





died down to + 
current will have 
become — 26, and 
the C-curront — 71. 
This will have 
the effect of shift- 
— ing the resulting 
118. THREE-PHASE AGROUPING Mmignetic field a 
little to the right. 

After another instant, A will have died down 
to + 87, Bwill have become 0. and C will be 
—- 87, and the magnetic field will have shifted 
a little further. This is shown in 128. At the 
next stage, A will have become + 50, B will he 
4+ 50, and C — 100, and the flux, 

which at first was under the 

middle of A. will now be a whole 


Field. Suppose an armature tooth to the right, as in 124 
wound with three seta of coils — = When A has reversed to Sv. 
laid in xlots, just as shown in — — — 5—. B will be +- 100, and C will be 
112, thoss coils being in three 533 *8 ~ 50. and by that time the 
phases, A, B, and C. Now, sup- 83 * magnetic field will have shifted 
pose that at the moment under so that the strongest part of it 
consideration the current is at its 83. will be under the middle of the 
maximum—say, 100 amperes— in —* B coil. 

At that moment, as — The Stator. In this way, 


the A coils. 
seen from the tables, the currents 
in the Band € coils will each be 
- 50. Tho arrows [122] show the 
direction, + being a circulation 
to the right, — to the left 
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120. THREE-PHASE CABLE 
(SECTION ) 
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122 MAGNETIC FLUX DUE TO THREE-PHASE 
CUBRENTS, CASE I 


though the stator and _ ite coi 

stand still, the effect is produced 
of a revolving multipolar magnet. 
The magnetism revolves, though 
the metal framework  stande 
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still. Such a field is sometimes called a Ferraris 
field, in honour of Galileo Ferraris. who first 


how. in anch a 
field, rotation is produced. 
Fig. 128 depicts the stator 
of an 8-pole three-phase 
motor. Any mass of metal 
placed in a 
revolving mag- 
netic field tends 
to revolve round 
after the field 
by reason of the 
electric currents 
induced in it 
by the invisible 
magnetic lines 
as they sweep 
round it. Hence 
if a rotor or 
revolving part 
be provided. ; 
consisting of an ‘ 
iron core having . 
closed coils em- 
bedded in its periphery, 
it will, if inserted in this 
revolving field, be driven by 
the currents induced in it. 
Ag the revolving part of 
such motors receives ite 
currents hy =o saduction 
instead of conduction. and 





nected from the primary circuit, suc 


are often called induction motors. 
The Rotor. 


— - J— 





For smal) motors, the suitable 
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always trying to overtake the revolving mag. 
netism, but never succeeding. In fact, it rune 
rome J oor 4 por cent, 
slower, This diflerence of 
specd. expressed in per 
centage, is called the alips. 
At no-load, the 
nlip iy less thin 
1 percent. As 
the Joad on the 
motor in in. 
ereaned, thie 
alip increasen 
the driving 
forces being 
proportional to 
the slip. Motors 
with = squirrel 
cages, though 
KO very Kimple, 
do not exert 
any great 
torque, orturn- 
ing effort, at 
starting. 
Wound Rotors. 
For all) cases, there. 
fore, where no motor is 
required to exert ou 


— — reat xtarting effort, 
125. STATOR OF S-POLE INDUCTION MOTOR — Bint 90 gee 
Dick, herr & Co, ! 
* — different) kind. The 
is entirely discon. iron core is provided with slots in which is wound 
motors 


another —— winding, the ends of which 
are connected to three alip-rings mounted 
on the shaft, as in 127. On cach slip-ring a 


rotor to put into such a field is such as that 


depicted in 126. On a 


ne 


126. RBOTOR OF INDUCTION MOTOR 


(Witting, Eborall & Co.) 


are ombedded a number of copper 
rods or conductors, all joined 
together at each end. Such a 
construction is described ax a 
equtrrel-cage rotor. It needs no 
connection to the outside circuit, 
but reoeives its currents wholly by 
induction. In fact, the action is 
much like that of a transformer, the 
stator coils acting as a prima 
winding, and the bars of the squirrel- 
cage acting like the secondary coils. 
squirrel-cage runs round, 


simple shaft is 
mounted an iron cylinder, built up of discs 
of sheet iron. in the periphery of which 








127. WOUND RUTOR OF INDUCTION MOTOR 
(Witting, Eborall & Co.) 


brush makes a sliding contact, so that connection 
is made with three sets of resistance-circuils. 
The effect of thas introducing resistance into 
the rotor is to increase the starting 
effort, But as the resistance wastes 
some power by growing hot, arrange- 
ments are made to cut it out as 
soon as- the motor has atarted, and 
in running on load the rotor circuits 
are simply closed on themselves. 
Motor Stampings. The bodies 
of three-phase motors are con- 
structed of stampings (128) of thin 
sheet iron or mild tec! about sy in. 
thick. The slots for the winding» ar: 
stamped out at their peripheries. 
C'ontinued 





128. STAMPINGS FOR 
INDUCTION MOTOR 
ifankey) 

1900 
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12 Branches of Knowledge Essential! to the Architect. 
ties.” Tendes. Cubing. The Architec:’s Scale of Charges. Examinations 


“Taking Out the Quanti- 





By GASPARD TOURNIER 


TH E great number of very diverse sciences and 

arts which the student finds are involved 
in the functions architects have to deal with in 
their daily practice generslly very much 
hewilder him at the start. 

In its supreme essence Architecture is an 
Art--the planning of structures with lucidity, 
and the clothing of them with beauty restrained 
by fitness and the physiognomy of type. But 
the process to be fullowed for securing effective 
exceution entails contact with many sciences and 
orafts and executive business processes, including 
a capacity for administrative management. 


Knowledge Necessary to an Archi- 
tect. Thus are embraced so many opposite 
branches of knowledge that he is disheartened, 
und doubts his ability ever to become personally 
proficient. in them all. As a matter of fact, no 
architect is so; and it is essential, at the outset, 
that the student he helped to analyse the 
subjecta, so ax to enable him to group them into 
three distinet divisions: (1) Those he must 
know thoroughly and practically ; (2) those of 
which he need thoroughly know the radicals 
only ; and (3) those which exclusively call for 
the critical faculty—riz., where his function in 
to supervise work done by others. 

For, after the first) main conception of a 
building, moat of what r mains has to be left to 
other brains—each working out its part under 
his supervision and master grasp. 

We have found the student ix much helped in 
this primal analysis by a condensed history of 
how a building ts erected, fron the first: incep- 
tive scale sketch to the final completion of the 
atructure. ; 

It should be remembered that all archi- 
tectural drawings are done to scale; the first 
ones usually to a scale in which 4 in. stands 
for each foot of real length. Plans of each 
floor are made, and, to show how they fit over 
each other, sections are drawn representing 
what would be seen if the building be cut open 
in vertical alices and croas glices. The elevations 
of all sides are also drawn to the anme scale, and, 
to show how these combine or join on to each 
other, perspectives are made for the client to 
judge tho result. 

The Specification. as every detail of 
a building cannot have a drawing made for it, 
all that which is not indicated or self-evident 
on the drawings done is described in a document 
called a Specitication. Speaking generally, this 
consists of a description of ‘all that the con- 
tractor and his men are called on to do, or 
supply, for the money agreed on. It stands in 
the of what the architect would verbally 
say if he were present all day directing the 
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building proceedings. It should not uselessly 
describe what is obvious, nor what the drawings 
indicate, yet clearly state everything else which 
will be necessary for the structure finished in 
its integrity. For if anything is forgotten the 
builder will claim payment for it beyond what 
he has agreed upon in his contract. 

Thus the architect starts with the foundations. 
specifying that the site must be dug out and 
carted away for basement, and the trenches for 
conercte foundations under the footings of the 
walls are set out at levelx indicated on the 
drawings. The composition of the concrete 
required is described ; and so forth for every 
act next involved. 

This le ds the specification to become divided 
into a set of chapters, one for each of the 
repres-ntatives of the trades or crafts which 
have to be called in as the building advances 
—viz., excavator, bricklayer, mason, smith and 
founder, carpenter and joiner, slater, : 
plumber, glazier, ironmonger, gas-fitter, painter, 
paperhanger, etc. 

Scheduling Materials. On the com. 
pletion of the specification it is, together with 
the drawings, subjected to a process called 
“taking out the quantities." This consists 
in scheduling, item by item, the quantities of 
material and labour which will be required for 
the erection of the building. These are set 
against blank moncy columns for the contractor 
to fill in his estimated price for each item. The 
whole is called “The Bill of Quantitics.” 
Copies of the bill arc given to each contractor 
who wishes to tender for the work, and thus the 
lowest total price for it is ascertained. 


Difference in Tenders. Students, as 
well as cliente. are often — at tho great 
difference between the highest and lowest 
tender which — occurs. This is due to 
many causes. Builders are differently circum- 
stanced. Some occasionally give very close 
prices to keep their staff employed over slack 
times in their own case ; others are in a better 
position to quote low prices for certain materials 
which they are favourably placed for buying, or 
have in stock. The relative power of economis- 
ing machinery is also a factor, and, with many 
items, the uncertainty as to the cost of work- 
men’s time. 

Thus, a builder's business has always an 
element of speculation in it. But the more 
clearly everything is indicated by the architect, 
and the more carefully every item is noted in 
the bill of quantities, the more the arrival at a 
rational price is helped. 

For a clumsily written specification and 
imperfect drawings lead to random records in 


the bill of quantities. and thence to gamble. 
prices on the part of the builder to cover mis- 
conceptions he may make of what may be 
ultimately required. 

But although it is practically impossible for 
an architect to foretell to his client what the 
lowest tendered price for a building will be, he 
must, of course, form a reasonably near idea in 
the course of his planning, or his scheme will 
hopelessly aiffer from the sum the client can 
spend. 

Method of Cubing. In small jobs the 
architect must go into each item of cost as the 
builder does, but in large works the method 
followed is what is galled “ cubing.”” Take any 
building executed within recent years. with 
the details of which you are familiar, to the 
drawings of which you have access, and the 
total cost of which you know. Find the number 
of cubic feet this entire building occupies as one 
block, including spaces in rooms and corridor, 
etc., as if it were a solid lump. Then divide the 
total cost of the building by the total cubic 
feet, and the result obtained is a safe guide, per 
cubic foot, for any building of the same type 
you may have to design. It is remarkable how 
nearly the two will approximate. 

Thus, suppose you Mave to design a block of 
municipal offices, and you have in your mind an 
existing block of the same type of design which 
you know came out at one shilling per cubic 
foot. Price your new building at the same 
rate per cubic foot. 

For a church, a business block, a country 
house, or any other building, cubic units are 
obtained in the same way. 

The Quantity Surveyor. The taking 
out of quantities always used to be done by 
the architect or in his office, and this is still 
often don: particularly in the provinces ; 
but in modern times there has ariqen a quite 
separate profession—that of a quantity surveyor, 
who devotes his whole time to it and takes 
the responsibility. 

His general charge is 24 per cent. on the cost 
of the building, the sum being usually paid to 
him direct by the builder, who allows for it in 
his estimate. In that case, the transaction not 
being direct to the client, vexatious litigation 
is liable to occur when the idea of building ix 
nhandoned before its erection. The quantity 
surveyor ix then in a difficulty as to the person 
from whom he is entitled to claim payment. 
The architect should always protect himself by 
seeing that the client is made aware of the 
quantity surveyors exact position. 

It is a growing custom for the quantity 
surveyor to write the specification from notes 
given by the architect. Whether these two 
documents are written in an architect's office 
or not, when he has reached to any degree 
of professional practice he seldom does them 
himself, but it is cssential that the student 
should be thoroughly familiar with them. 

Bill of Quantities. When the con- 
tractor signs the agreement to execute a 
structure at the ice, he deposits with 
the architect the actual copy of the bill of 
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quantities he has filled in, with the prices of 
every item scheduled therein, thus showing 
exactly how he arrived at his total figure. 
This is kept scaled ti the cnd, when the 
quantity survevor goes over the job and 
measures all the additions and oniissions which 
may have arisen, the cost for which is decided 
by the rates for corresponding types of work 
occurring in the original bill of quantities. It is 
very liable for additions to exceed omissions 
through oversights by the architect. and when 
a client finds that the total cost has come to 
much more than he had prepared himself for, 
friction is caused unless the extras are due to 
additions for which he himself asked. ‘There have 
been occasions when the exceeding of an extimate 
has led to the Joss of a client's future goodwill — 
a client for whom the architect may have crectedd 
a building otherwise faultless. This shows that 
next. to capacity for good planning, elevational 
designing, and construction, a student: should 
strain his utmost to acquire ability in the 
business and documentary branches, #60 as to 
guard against such casualties. 

To cover a reasonable number of unforesvon 
items, it in usual to add in the specification a 
provisional sum for them, and likewise sums 
under the head of auailiary subjects, which 
cannot be specified at the outset in detail; as 
also sums which will later on be subjects for 
separate sub-contracts, such as mosaic floom, 
stained glass, and others. 

Supervision during Building. The 
builder having signed the agreement the work 
of crection is begun. 

As constant supervision by the architect 
on the site would be an undue claim on his 
time, there is, in the case of all buildings of any 
magnitude, a clerk of the works engaged to be 
always there to verify the correctness of all 
work and the quality of all materials, [t ina 
position which demands very efficient practical 
experience, Hin salary ix paid by the client. 

During the progress of the work many further 
drawings are made beyond the original contract 
onca, Buch as details of sundry parts and full- 
size drawings of mouldings, ete. It is in doing 
these that the real quality of the initial drawings 
and documents becomes apparent in the absence 
of unforeseen crrora to he remedied and for. 
gotten items to be supplemented. 

The contractor is paid in instalment, on the 
certificate of the architect, usually in drafts of 
about 80 per cent. of the cost of work donc, the 
balance being retained till a stated period after 
completion, to verify the integrity of 1 structure 
and to give time for the quantity surveyor to 
measure and price the extras and Omissions. 

Architect’s Scale of Charges. The 
scale of charges for an architect's services is 
generally recognised to be that issued by the 
Royal Institute of British Architects, but there 
is no Statute to enforce these terms. It is usual 
for architects, at the outset, to give a copy of 
this scale to a client and make it s personal 
agreement between them ; and all architects of 
standing are agreed among themselves to work 
at no lower scale. Its main terms are 5 por 
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cent. on the cost of the executed building and 

24 Pe per cent. on the estimated cost of work 
which has reached the «# for execution, 
but is not executed. Certain items, such as 
travelling expenses, are cxtra. In matters 
of personal time—such as attendance at law 
courts, visiting sites for opinions thereon—his 
charge per day depends on his standing in 
the profession. The minimum is three guineas 
per day. 

It may be mentioned that 5 per cent. is 
not so remunerative as the uninitiated may 
think, since as much as half of that is often 
paid out for staff expenses. And ao an auc- 
tioneer is often paid more for the momentary 
service of selling a building under the hammer 
than the architect actually receives for the 
complex work of designing it and seeing to its 
erection. 

An Unlicensed Profession. The public 
often expresa astonishment that a vocation in- 
volving such great rinks to life through — 
construction, and loss of vast sums throug 
ignorant designing and bungling management, 
in not restricted by the Government to dtplomed 
men. ‘The question of doing sohas long been 
debated, put the difficulties of drafting such an 
Act arv many, and, as yet, the most advanced 
countries for Stat: protection in all things — v:z., 
Germany, Prance. and America, have not done so. 

Examinations by the Royal Institute 
of Britieh Architecta. But meanwhile the 
Royal Institute of British Architects, which 
is the chartered and recognised head of the 
profession, has organised an examination, com- 


pulsory on those seeking admission as As 
aad’ the oareaculdcs for this test has become the 
—— guide to architect's a era 

It consists of three stages— 
Intermediate, and Final—and a schedsled digest 
of them is given in the Table below. 

Examination by the Society of 
Architects. Tac Society of Architects also 
holds an examination, but ite status is more 
recent, and docs not carry with it the prestige 
of the Institute. 

The following notes give an idea of the radius 
of proficiency asked for under each head : 

Preliminary Examination. 1. Tests 
for accurate spelling and punctuation, and a 
clear, well-formed handwriting. No grammatical 
questions are asked. 

2. An essay to test capacity for observation 
and Jucidity in expressing ideas ; one topic to be 
chosen from a sect which is given, such as “A 
Cycling Tour,” “‘ The River Nile,”’ ‘‘ Tae lmport- 
ance to an Architect of a Knowledge of the 
ciples of Hygiene,’’ ** Observations on the Work of 
Some Distinguished Architect of the Past.” 

3. Arithmetic up to decimal fractions and 
compound proportion. 

4. Algebra up to simple equations. 

5. The two first books of Euclid; to be 
well mastered, as questions put do not always 
name theorems from which they are evolved. 

6. A general knowledge of the geography of 
* and a more detailed one of the British 

Bles 
English history from the Norman Conquest 
to the end of the Tudor period. 


SCHEDULE OF EXAMINATIONS FOR BRITISH ARCHITECTS 


Examining Body and 
Age Time and Place 
"Limite. — 


Ct) 
Kxantinationa. 


neon owe — —— — — — — aes 


The Royal Institute 
of British Archi- . 
tects. etic; (4) A 
— of Plane G 


None. 


—— ty 4 
tary ; (8) Elementary 
Physics ; (9) 
Drawing from the 


June and November. and 


— —·— — 


— — 


(1) Classic 


At v. Conduit Street, 
Regent Street, W., 
Londan. 


And at previnolal 
towns having ar- 
chitectural socie- 
ties allied to the 
Royal Institate of 
Hritish Architects 
when a euffictent 
number of candi- 
ae make it feas- 

e 
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Obligatory Subjecta. | 


fechauiee 
Freehaad Drawi 
und 


Intermediate. 


Ornament ; 

Ornaments of each period of Euglish Architecture from A.D. 1000 to 
A.D. 1560, with their 
Roman Archi 


Architecture 
Strength of Matias. 
Solids ; (7) Klementar — 
Use of Ordinary Building Materials 


Preliminary Examination. 


— — 


Alternatives at Option. 


— — —— — — — — 


(1) Writing irom dictation ; {2) | 1 (10) One language to be selected 
lah (4 Algebra : 9 Ari 
bra; 


from Latin, Italian, French, or 
5) Ee. erman 
+ (6) Qne from the two following 
" His- subjects : 
(11) Geometrical Drawing and 
ng to Scale 
(12) Elements of Perspective 


(2) The Characteristic Mouldings and | 


ene ; (3) The Orders of Greek and 
— —— of Medieval and Renais- 
Construction and 


ure (5) Pheoretical 
mo ve Geomet the Projection of 


nstruction ; t8) The Nature and 


knowledge of pe styles of 
knowledge of a special 


8.- The questions put here are within the sphere 
covered ordinary elementary text- 
books. Nothing is asked involving advanced 
- questions or trigonometrical calculations. 

9.. Drawing from the. cast of an ornament 
given. It is not elaborate, and the two hours 
allowed are ample. Anyone who has done a 
reasonable amount of drawing at school should 
be able to qualify easily for this subject if he 
is at all fit to choose architecture as his life's 
work. 

10. In the language chosen, the main question 
is a test of g translation into English ; the 
grammatical questions are easy. There is no 
oral examination in this or any of the subjects 
in the Preliminary Examination. 

11. Geometrical and scale drawing. A fair 
——— in rule drawing. and some know- 
edge of building construction, is added, such 
as is given in the first part of polytechnic text- 
books on elementary building construction. 

12. The lesson on Perspective [see page 595] 
fully covers this subject. 

Candidates are exempted from any of the 
above subjects if they have already taken them 
successfully in the following examinations : 

Matriculation examination of English or 
Colonia) Universities, or any local examinations 
conducted by them ; also thone of the Centra! 
Welsh Board, the College of Preceptors, the 
Board of Education, South Kensington, or an 
other which the authorities at the Royal Insti- 
tute of British Architects deem satisfactory. 


Intermediate Examination. Before 
admission to sit at this examination, the student 
must submit drawings made on a set of nine 
double-elephant sheets 40 in. by 27 in. 

On sheets | and 2, examples, one on each sheet. 
of any two of the orders of architecture to be 
selected from the Doric, Ionic, or (Corinthian 
done in outline with the ornament filled in 
Each order to show two columns. with entabla- 
ture over, done to a scale in which the height of 
the columns shows not less than 10 in on paper, 
and the details to three times that scale. On 
sheet 3, details of classic ornament from the 
round. On sheets 4 and 5, examples, one on 
each sheet, of any two periods selected from the 
following three : *'‘ Early English.” “* The Deco- 
rated.” or “ The Perpendicular,” exemplilied by 
features such as a door, a window, or an arcade, 
done to scale with plan elevation and section, 
and with details and ornaments enlarged. On 
sheet 6, medivval ornament, drawn frechand 
from the round. A description of the afore- 
named sheets must accompany them, written on 
foolscap. On sheet 7, a diagram of a timber. 
framed roof truss, 30 ft. span, with nature of the 
strains indicated, and the ironwork and junctions 
drawn to a scale of 14 in. to the foot, in ino- 
metrical projection, and dissociated. (n sheet 
8S, details of floors, onc of framed timber, another 
of combined iron and timber, and a third of a 
fire-resisting floor ; size of floor, 30 ft. by 20 ft., 
drawn to j in. scale. On sheet 9, details of 
joiners’ work indoors, windows, and fittings, 1 in. 


arT 
— with mouldings and framing to a largor 
aca 


Some of these shecta can be exempt in 
cases where drawings regardced aa equivalont 
have been done for or in other institutions, and 
may be substituted for them; but this pru- 
cedure is not to be recommended. ire 
essential use of all such work is to acquire 
thorough akillin draughtamanship and the 
memorising of elemental shapes, out of which 
personal designing afterwards evolves ; and the 
more this is done the greater tho facility 
acquired. As ready draughtamanship ia much 
to be desired, it will not do to be chary of time 
and energy in the attempt. 


Scheduled Heads of Subjecte. Coming 
now tothe acheduled heads of subjects in the Inter- 
mediate Examination, heada 1 to 4 refer to the 
art. of architecture; 5 to 7 touch on technical 
construction. Under heads | to 4. striotly 
speaking. you are not called on to “ desgn * 
anything, but to show, by drawing and descrip. 
tion, that you have memorieed ax well as graaped 
the shape, features, and historic type of each 
style of architecture and ornamentation of the 
periods named. To read history and note the 
differences in the physiognomy of its buildings 
and the origin of those differences for descriptive 
purposes is not so difficult, but the drawing of 
those buildings and the analysis of their features 
from memory is a work calling for very much 
practice. You will be asked such questions as: 
In what position was statuary (as apart from 
low relief sculpture and ornament) used extern. 
ally on classic temples Y DMuxtrate your remarka 
by sketches, and give your views as to the 
reasons for placing it in those poo 
* Sketch, in elevation, to | in, scale, the cap and 
base to columns of « nave arcade of the fitet half 
of the twelfth century (English). Ditto of the 
first half of the fourteenth century.” “In 
comparing the architecture of the Renaissance 
period of Florence with that of Rome and Venice 
respectively, what difference would you remark ? 
Give a sketch of the clevation of an Italian 
palace of that period.” Describe architec. 
turally, one of the following churches : West- 
minster Abbey, Canterbury. or Durham Cathe- 
dral, Illustrate your description by sketehes.’ 

For these examination heads, see textbooks 
given at the conclusion of this cours, as also 
for heads 5 to 7. 

After the written cxamination, an oral one is 
held. It will not break any new ground, but be 
within the compass of what has preceded, includ. 
ing questions arising from the nine previously 
submitted sheets of drawings. 

Many otherwise good students fail here from 
sheer nervousness. The faculty of expressing 
your thoughts before men, under all circum. 
stances, in board rooms, law courts, and public 
asapm blies, is one which architects are constantly 
called on to do, and the student cannut start too 
soon to acquire it by joining a dehating society, 
and talking on some subject till fluency of ex- 
preasion is habitual. 


Continued 
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cuemstay (THE GREAT LA WS OF CHEMISTRY 
13 The Laws of Atomic Heat, Valency, and the Conservation of Matter. 


Cantitned from 
pau 17282 
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Hav NG completed, as far as possible, our 
study of the facta of inorganic chemistry, 

we are now in a position to review the great laws 
of chemistry, some of which hav already been 
discussed. Very early in the course, for instance, 
we had to refer to the Periodic Law [page 400). 
which was a sort of curiosity a decade or two 
ago, hut which the recent atudy of the atom, 
the discovery of the rare gases of the air, and 
other advances in chemistry have elevated to 
the very foremost rank amongst chemical truths, 
Molecules of Gases. We have also 
made brief reference to certain of the laws 
of compounds, such, for instance, as the law 
of fixed proportions, In this and the course 
on Paysics, reference has already been made 
to Boyle’s law, which states that the volume of 
a gas ata uniform temperature is inversely pro- 
portional to the pressure to which it is exposed, 
and alxo to the Jaw which most commonly goes 
by the name of Gay-Lussac, that the volume of 
a gas increases, if the pressure be constant, by 
one two hundred and seventy third part. of its 
volume at @° C. for each rise of one degree 
centigrade, From these laws it has been possible 
to deduce another, which goes by the name of 
Avogadro, and which states that, given equal 
temporature and pressure, equal volumes of all 
gasercontain equal numbers of molecules. This 
is one of the most remarkable and important laws 
in the whole of physics or chemistry. [t consti- 
tutes the only possible way of explaining the 
laws of Boyle and Gay-Lussac. ‘This law states 
nothing whatever about the size of the mole- 
culos of various gases—a size which is) un- 
doubtedly different in each case from all other 
casos, but merely asserts that all gaseous 
molecules under equal conditions of temperature 
and pressure occupy the same amount of space. 


The Law of Atomic Heat. To these 
laws one more must be added, which commonly 
goon by the name of two French chemists, 
Dulong and Petit. It may be stated tn several 
wayn, as, for instance, that the atomic weight of 
any element multiplied by its specific heat 
jsee Prysics] is the same for allelements, This 
igure or conslan? is known as the atomic heat. 
This law implies that precisely the same amount 
of hoat is required in order to raise through one 
—— of teniperature equal numbers of atoms of 
different clomenta in the solid state. 

This law and the law of Avogadro are in entire 
acoord with the kinetic theory of gases, which 
has been fully discussed in the course on Puysics. 

We have frequently had to observe the fact 
that the elements unite with one another in ve 
definite proportions, and we have employed suc 
phrases ac one-handed and ttro-handed, in order 
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Radium : its Properties and the Modification of Physical Theories it Causes 


to explain, for instance, the fact that it requires. 
as we have said, two one-handed atoms of 
hydrogen to unite with one two-handed atom of 
oxygen, in order to form water(H.O). Chemists 
have introduced the word equivalents in order to 
express certain of the facta of valency. They 
describe as the equivalent of an element that 
proportion by weight which will combine with 
or replace one part by weight of hydrogen. The 
facts of water Jead us to observe, for instance, 
that. in the case of water, at any rate, 8 is the 
equivalent of oxygen. 

The Laws of Valency. Now. by the 
word valency we describe the number of atoms 
of hydrogen with which any element will com- 
bine, or which the element will turn out from one 
of the compounds of hydrogen. This is as good as 
to say—as the reader will see if he thinks about 
it—that the valency of an element can always 
be ascertained if we divide its atomic weight by 
itsequivalent. For instance, in the case of water 
we have seep the equivalent of oxygen to be 8, 
while we knbw its atomic weight to be 16; thus, 
its valency in the case of water is 2, or, to use 
our old metaphor, it is two-handed. 

But if we remember the case of hydrogen 
wroxide, H,O., we see that an element may 
iave more valencies than one; sometimes it 
may act as if it were one-handed. but at other 
times as if it were two-handed. The rule, 
however, is that the compounds formed with 
one particular valency are much more stable 
than those formed with any other valency. 


Valency and the Periodic Law. Until 
quite recently, only a few months ago, indeed, 
it was scarcely possible to say any more 
about valency than haa already been said. 
We could simply observe the facts and state 
them. It seemed absolutely impossible to explain 
them in any way. QOne curious circumstance, 
however, could be observed, which was that 
valency scemed to be hinted at in the periodic 
law. Taking the groups of the clements in 
sequence, we found that the typical members of 
group one were one-handed, or monovalent : 
those of group two were two-handed. and so on. 
It was not stated that this is invariably the case, 
but it is too nearly the case to be without 
significance. Furthermore, as we have already 
noted, the rare gases of the air were found to fit 
into the table of the periodic law, constituting 
a zero group which, if there be anything in the 
group arrangement of valencies, ought to have 
no valency at all. And this is precisely what 
was found. Despite innumerable experiments, 
these gases are found to be incapable of entering 
into combination with each other or with any 
other element ; they are no-handed. 


The recent work which has been done by 
Professor J. J. Thomson, of Cambridge, and his 
fellow-workers is now going far, however, to 
make valency intelligible, and ecepecially to 
unravel ‘the real significance of the remarkable 
manner in which the periodic law respects the 
facts of valency. To this subject we must 
return when we have discussed, so far as may 
be possible, the wonders of radium, radio- 
activity, and the new chemistry. 

The Conservation of Matter. On 
page 61 we referred very briefly to the doctrine 
of the conservation of matter, which asserts 
that in all chemical transformations and com- 
binations no matter is ever lost or annihilated, 
—— to the contrary notwithstanding. 

is is by far the most important of all 
the great Jaws of chemistry—fundamentally 
important to the chemist. and of equal im- 
portance for philosophy. The assertion of the 
chemist is that, whatever process occurs to 
change the distribution of matter or its forms, 
no matter is ever lost. When we burn a candle, 
it would seem that something is annihilated, 
but it is not so. If we collect the products of 
combustion, remove from them the oxygen with 
which the constituents of the candle have com- 
bined during the process of combustion, and 
weigh them, we find that nothing has been lost. 
We also find—and this is of precisely equal 
importance—that nothing has been gained. 
There has been neither annihilation nor creation. 

Let us see now why this proposition ix so 
fundamental. The reason cannot be better stated 
than by Herbert Spencer in © First Principles ©: 
** Could it be shown, or could it with reason be 
supposed, that matter, either in its aggregates 
or in its units, ever becomes non-existent, it 
would be needful either to ascertain under what 
conditions it becomes non-existent, or else to 
confess that science and philosophy are impos- 
sible. For if, instead of having to deal with fixed 
quantities and weighta, we had to deal with 
quantities and weights which are apt, wholly 
or in part, to be annihilated, there would be 
introduced an incalculable element, fatal to all 
positive conclusions.” 

Men once believed that things could vanish 
into nothing or arise out of nothing. or thought 
that they believed it. It is quantitative 
chemistry whicb has shown that in all chemical 

rocesses the law of the conservation, or the 
indestructibility, of matter is observed. 

A New Statement Necessary. So 
far as all ordinary chemical processes are con- 
cerned, this law holds true to-day. But we 
cannot now close the discussion of it thus. This 
law it was that led Clerk-Maxwell to coin his 
celebrated describing the atoms of matter 
as the foundation stones of the physical universe, 
which have lasted since the Creation, unbroken 
and unworn. No power in the universe could 
destroy an atom. [If all the other atoms in the 
universe were against it, it would survive 
their attacks. But nowadays we are all aware 
that Clerk-Maxwell’s conception of the atom is 
obsolete. Of this there will be no remaining 
doubt when we have proceeded to the discussion 
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of radio-activity. Atoms are not like foundation 
stones; they consist of systems of almost 
infinitely smaller unita, known as corpuscles or 
electrons. These systems vary in stability. 
though those with which we are familiar are prob- 
ably the most stable that have survived, while 
leas stable atomic systema have disappeared. 
in accordance with the law of the survival of 
the fittest, which is now believed to obtain 
amongst atoms as amongst organiama. If we are 
to adhere strictly, then, to the law of the oun- 
servation of matter as a fundamental dogma ot 
chemistry and of philosophy, we must let the 
atom go and must turn to consider the electron 
ur curpuscle. 


Conservation of Energy. Now, the 
truth appears to be, as was, indeed, long ago 
discerned by the genius of Spencer, that th: 
law of the conservation of matter must be 
regarded as merely a convenient aspect of 
a much greater law—the law of the conaerra- 
tion of energy. The belief in the indeostruc- 
tibility, or conservation, of atoms has had to go, 
since radium demonstrates to our actual vision 
the d structibility and impermanence of atoms. 
Apparently no success can be hoped for the 
attempt to transfer our dogma to the electron. 
We are very far indeed from having any proof, 
or, indeed, from having any reason to believe, 
that electrons are permanent and indestructible. 
On the contrary, we are comp-lled to look tpon 
them as exsentially transient and evolving 
manifestations of energy. While the great 
revelations of the last ten years have cut the 
feet from under the doctrine of the conservation 
of matter, they have not affected in any degre 
the much greater doctrine of the conservation 
of energy ; but, on the contrary, have afforded 
it additional support. To some aspects of thir 
question we muat return in a later nection. 

Radium. Everyone with a guinea to er 
may become the possessor of a tiny apeck of 
the most el ‘nsive, rare, and wonderful of 
all known substances. At the present rate in 
the rise of the value of radium, however, thr 
makers of the remarkable toy called the spin. 
tharieacope, which was invented by Sir William 
Crookes, wilt soon have to raise ita price. This 
xpinthariscope is a little brass tube about an 
inch and a half long, which is closed at onc end 
and has a couple of magnifying lenses at the 
other. On the inner surface of the blind end 
there ig a small piece of paper which has been 
coated with minute crystals of zino sulphide. 

Just in front of this picce of paper there stands 
out a meta) pointer like the hand of a watch. 
The end of this pointer has been dipped in a 
solution of a salt of radium. If, now, one takes 
the spinthariscope into a dark room and hold» 
it close to the eye, one sees a shower of points 
of light that seem to radiate from a centre and 
that come from the surface of the zinc sulphide 
paper. Chis shower of sparks never ceases, 
night or day, year in and year out. The present 
writer miatai his apinthariscope, and when he 
found it again after some months and saw this 
shower of sparks still ing, and realised 
that it had never ceased throughout the 

1915 


intervening period, the most amazing of all 
the featurcs of radium was at last brought 
home to bim. . 
Estimated Duration of Radiu 
Energy. Various calculations have been made 
ns to the length of time during which the scanty 


deposit of a radium salt upon the pointer of a- 


spinthurixcope will continue to evolve the 
energy of which the shower of sparks ix the 
manifestation. The feast estimate runs into 
thousands of years. The flashes of light are 
believed to be due to the cracking and splintering 
of the crystals of zinc sulphide by means of some- 
thing which flies out from the radium and 
strikes them. Thus, it is probable that the paper 
may require to be renewed after some time ; 
but. that ix merely because it will cease to indicate 
what dors not cease—the continual evolution of 
energy by the radium within the spinthariscope. 

Sometimes the owner of a spinthariscope is 
annoyed to find that the shower of sparks is 
very inconspicuous. If the toy be slightly 
warmed, the shower will soon reappear. What- 
ever the cause of this fact be, it aie certainly 
nothing whatever to do with the behaviour of 
the radium itself. For radium continues to 
evolve cnergy in liquid air or hydrogen at a 
temperature more than 200 degrees below zero 
just as wellas it does at ordinary temperatures. 
Indeed, it« behaviour seems to be unaffected by 
anything that we can do to it. 

he New Alchemy. Now, the sight 
which the spinthariscope affords is really the 
vindication of the much-abused alchemists, 
whe sought to turn the baser metals into gold. 
Lator geacrations laughed at them and said : 
“Oh, ne. you cannot transmute one clement 
into another, for each clement has its awn kind 
of atom: and the atoms are the unalterable 
foundation-stones of the universe. They cannot 
be changed into one another, and so you cannot 
change lead into gold. Your philosopher's 
stone in nixth.'“ But this supposed impossible 
thing in precisely what is happening in the 
spintharixcope, Let us consider the facts. 

Radium is certainly an eloment—as much an 
clement ae gold or dead or any other; and, of 
course, it haa characteristic atomic weight 
of its own. This has been variously catimated 
during the Jast year or two. Madam: Curie, the 
discoverer of radium, estimating it to be 235 ; 
while other observers. using other methods, 
estimated the tigure to be 2506. Thia last would 
constitute radium the heaviest: of all known 
substances, Madame Curie, however, has been 
proved to be right, and radium is recognised ar 
the third heaviest of known substances, the 
heaviest — uranium, with an atomic weight 
of 240, and the next thorium, with an atomic 
weight of 232. The fact that the atomic weight 
of uranium is greater than that of radium is 
extremely important. as we shall see when we 
come to discuss the evolution of radium. 

The Emanation of Radium. Now, 
if same of this element be confined in a tube, 
we find, ufter a time, that there appears in the 
tube a minute quantity of a gas or emanation 
which was not there before. is is not gaseous 
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radium, for when it is examined with the spec- 
troscope it shows a spectrum quite different 
from that of.radium; in fact, its spectrum is 

uite different from that of any known substance. 

ut it was discovered by Sir William Ramsay 
that if the spectrum of this mysterious emanation 
be examined again after an interval of about 
four weeks, it is found to have changed into a 
familiar spectrum which is instantly recognisable 
as that of the rare element known as helsum. 
The astonishing fact, then, is that the element 
radium decomposes itself and produces another 
clement, helium. Now, the atomic weight of 
helium exactly corresponds to the weight of the 
tiny particles which are now known to be shot 
out from radium, constituting what are called 
the Alpha rays. These particles, flung out from 
the radium upon the pointer of the spinthari- 
scope at an incredible speed of tens of thousands 
of miles per second, bombard the zinc sulphide 
paper and so produce the shower of sparks to 
which we have referred. 

Radium and Universal Evolution. 
In the history of the science of radio-activity, 
this great discovery of Sir William Ramsay's 
takes a prior place, since it proves once and for 
all that the doctrine of universal evolution is 
applicable to atoms. Herbert Spencer's original 
definition of evolution, framed more than forty 
years before the discovery of radium, is applicable 
to the facts discovered yesterday as if it had 
been framed in order to describe them. Thus 
the most important fact about radium for the 
philosopher, the physicist, and the chemist alike, 
is that it proves the truth of atomic evolution. 
Not even an atom is immune from the universal 
law ‘of unceasing change, and thus every 
apinthariscope is a lasting refutation of that 
memorable phrase of Clerk-Maxwell’s to which 
we have so frequently referred. Furthermore, 
radium has proved that Sir John Herschel 
and Clerk-Maxwell were wrong when they 
declared that the atom bears upon itself the 
“stamp of the manufactured article.’ Atoms 
are not manufactured, but have evolved and are 
evolving. 

The Evolution of Radium. (Of all 
the clem nts, the last that radium suggests to 
the mind is lead, unless, indeed, the suggestion 
were by contrast. Lead has long stood as the 
symbol for all that is mean and worthless and 
dull and unremarkable ; whilst we know radium 
to be the most brilliant, the most valuable. and 
incomparably the most remarkable of all the 
elements. Lead stands for something worse than 
mediocrity, radium stands for uniqueness and 
genius. But in recent months it has actually 
been discovered that lead—almost certainly— 
has its place in that evolutionary chain of 
which radium is the most remarkable link. 

But before we ask what becomes of the atom 
of radium, let us inquire into its own origin. 
We know that there is extremely little radium 
in the world, and we find that what radium there 


is is constantly being decom into simpler 
elements. Indeed, we can 8 understand 
the facts unless we assume that, while radium is 


itself being decom posed, it is, on the other hand, 


being produced in some way or other—the 
amount of radium actually existent at any one 
time being determined by the comparative 
rates of these two ) We now, indeed, 
have ye | reason to believe that radium itself 
is the child of uranium—wherein lies the import- 
anoe of the fact, upon which we have insisted, 
that the atomic weight of uranium is greater than 
that of radium. ese two elements are asso- 
ciated with one another wherever they are 
found ; and not only so, they are associated in 
a constant ratio. This ratio is determined 
entirely by the relative life periods of the uranium 
and the radium atom. 

Radium and Lead. As we have 
already seen, the so-called dlpha rays of 
radium are now known to consist of matcrial 
particles, each of which must he regarded 
as an atom of helium in a state of great 
excitement and activity. Now it is obvious 
that the radium atom cannot continue to lose an 
indefinite number of these immature atoms of 
helium without itself undergoing certain changes. 
In fact, the radium atom is changed. When it 
has lost one atom of helium it is no longer a 
radium atom, but the atom of another element. 
It is now believed that each radium atom is 
capable of losing in succession five atoma of 
helium. At each stage it is a different and 
definite product and must receive a different 
and definite name. (These names have not yet 
been quite agreed upon, but the reader may 
have heard of actinium and polonium, the latter 
having been named by Madame Curie after her 
native country. It is now seen that these names 
must apply to various stages in the transmuta- 
tion of the atom of radium.) And now we come 
upon the extraordinary conclusion, apparently 
beyond all dispute, that when five such helium 
atoms have left what was originally an atom of 
radium the atom left behind is none other than 
an atom of lead. Such ia the ignoble end of a 
brilliant career. 

Origin of Radium. It is obviously not 
correct, however, to use the phrase, “ origi- 
nally an atom of radium.” for we know 
that the radium atom, large, heavy, and 
complicated though it be. is yet none other 
than a decomposition product of a heavier, 
larger, and still more complicated atom—that 
of uranium. What are we to sayo this! Is 
the uranium atom also only a temporary product 
of an element. consisting of atoms yet heavier 
and more complex than its own f is, indeed, 
seems highly probable, though no such element 
is known. But it is not easy to see where we 
are to stop in the speculations which these new 
discoveries have suggested. Though uranium has 
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the heavieat atom we know, there is no con- 
ceivable reason why it should be the heaviest 
atom possible. Indeed, it has been suggested 
that we must go back in thought by succeasite 
stages to a period when the whole universe waa 
one atom. 

Yet if we have difficulties in this direction, we 
have difficulties no less in the other direction. The 
atom of lead is extremely heavy and complex. 
Why should it be the last stage in the proces: 
which “ began" with uranium. No one, indeed, 
now thinks that it is the last stage, and by some 
it is thought that. the clement. silver, which is ao 
constantly found in nasociation with lead, ma 
represent the next moat striking stage in this 
particular sequence of atomic evolution. But 
in this direction also, where doea the process 
stop? Are we to suppose that the univer 
began us one huge atom, and that its last. stage 
will be represented by the breaking down of all 
atoms into what we now believe to be the 
common constituent of them all, the eloctron, or 
corpuacle, of negative electricity 7 

elium. However these thingy may be, we 
must at any rate study, so far aa in possible, the 
remarkable clement helium, which is so posi- 
tively known to be a product of the decomposi- 
tion of radium. When the spectrum of tho 
rotuberances of the sun was first studied, 
it was found to indicate the existence of an 
element with which chemists had no ecquaint- 
ance. But it was subsequently discovered hy 
Sir William Ramsay that this same element is 
present in a rare Norwegian mineral which has 
the name of clevite ; the clement. is now known 
as helium (from Greek kelioa, the sun). Thirty 
ears clapsed between the discovery of helium 
in the sun by the late Sir Edward Frankland 
and Sir Norman Lockyer in 1868 and Sir William 
Ramsay's demonstration of the existenoe of this 
element upon the earth. Thin is the onc substanor 
which Sir James Dewar has been unable to 
liquefy. He writer: “It has been expanded 
from a pressure of 80 to 100 atmospheres at the 
temperature of solid hydrogen without the least 
indication of liquefaction being perceived, al- 
though in this connection it must be remembered 
that its exceedingly low refractivity would 
render small drops of the liquid forming in the 
a8 near its critical point very difficult to see. 
t may, however, be said without much doubt 
that helium has been cooled to 0 or 10 degrees 
absolute (264 or 263 degrees below zeru cventi- 
grade) without sign of liquefaction, and the 
inference is that ita critical point is below 
9 degrees absolute. This means that its boiling 
int is alwut 5 degrees absolute, or one. 
fourth that of liquid hydrogen.” 


Continued 
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TYPEWRITING AS A BUSINESS 


3 The Office and its Equipment. Staff. The Prices Charged 
for Work. Departments and Suggestions for Enterprise 
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By W. B. ROBERTSON 


Sa means of livelihood typewriting, usually 
in conjunction with stenography, is becom- 
ing almost the exclusive sphere of women. It is 
work for which they are particularly fitted. It 
demands precision, neatness, and attention to 
detail which seem to constitute too great a strain 
on the average masculine capacity. When 
women enter a field in force the position of man 
becomes gradually untenable, as it seems to be 
an aceepted, though unjust, dictum in our com- 
mercial economy that a woman, although fitted 
for and doing the same work as a man, ought 
to bo content with a very much smaller remu- 
neration, The advent of women into the domain 
of commercial office work was synchronous with 
the introduction of the typewriting machine, 
and women took to the work with the facility 
of the duckling entering the farm pond. 


Conditions of Employment. = The 
conditions of employment of the lady steno- 
grapher and typist are almost as diverse as the 
offices where A is employed are numerous. 
The occupation is considered mechanical, and 
all purely mechanical employments are poorly 
paid, But a good general education, and the 
ability to exercise indepondent judgment in 
caso of ambiguity in the copy, is casential in a 
thoroughly trustworthy (ypist, so that the 
popular conception that typewriting is oasy 
and mecely mechanical is erroneous. We have 
heard of girls who professed expert ability both as 
shorthand writers 
and as typists ac- 
cepting positions 
at Gs. per week. 
There are certainly 
some thousands in 


This is a specimens ef 
hie 


This is a specimen of 


bet ween 
in, oe 16a. This is a specimen of 
week, Butif the Jris is a speciaen of 


average wage of a 
— typist in a 
good office could 
ho vatimated it 
would probably be 
found to be * 
Zon, to Je. a 
week. ‘To attain a 
higher figure a woman must have exceptional 
ability and a knowledge of foreign languages, 
apart from mere proficiency in shorthand and 
— separ tacos mg typist aspires to 

© dignity of proprictreas-ahip of a typewriti 
office. The starting of such ad sic a. an * 
portant step. and demands caution and circum. 
apeoction 
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This 13 a specimen ot 


the Small Romana type. 
ae a oheciaen of the brit tye. 
the Medium Roman type. 


the Large Roman type. — 
the Gothic /talic type. 
tTwe Gotwic Caps & Swart Care, 


The ATTi¢c TYPE. 


SPECIMENS OF TYPE—TWO-THIRDS ACTUAL SIZE 


A Typewriting Office. The typist 
ought to have some assured regularity of 
work, or should be in an exceptionally favour- 
able position for securing it, before she tak@ an 
office. Rent and other expenses must be paid 
whether work comes in or not. The choice of an 
office is the first consideration. If she have 
guarantee of regular employment she will natur- 
ally instal herself in a position as convenient 
as possible to the offices or residences of her pro- 
spective customers. The large office buildings 
which in London and other large centres form 
hives of commercial and professional activity 
offer the best places for such an establishment. 
Proximity to possible customers is an essential 
to constant custom, for the best patrons may be 
wooed away by an opposition office if the latter 
be nearer and therefore more convenient. 

The beginner should not consider an office 
at a higher rent than £50 a year. Indeed, she 
ought to get one for much less, say £30 to £40, 
which will be centrally situated and give all 
the necessary accommodation of two or three 
rooma. Also, she should not saddle herself 
with a lease of the office. It is usually possible 
to secure the premises upon month to month 
terms. 


Equipment. The office, having been secured, 
must be equipped. The most expensive items 
are the typewriters themselvea, The ¢ash price 
of the best makes is £22 each. It is possible 
to buy cheaper 
machines, but the 
opinion of = the 
majority of those 
who make their 
living by manipu- 


the cheaper 
machines may be 
for occasional and 
private use, they 
are not sufficiently 
at rong and reliable 
to stand the hard 
wear of constant 


the Gothic type. thumping for 
eight hours a 
day throughout 


300 days in the year. But the total dis- 
bursement need not be made in one payment. 
All the typewriter companies are prepared to 
sell their machines upon the hire-purchase 
system, and the extra price demanded for the 
accommodation is only 5 per cent. The usual 
terms of payment on the instalment system 
of purchase are £2 deposit and £2 per month. 


Second-hand Machines. A word 


tmay be said about second-hand typewriters. 


a 


Qocasionally these are more expensive than 


‘new machines owing to the imperfect state 


of repair. The lady who buys a second-hand 
typewriter is y wise to patronise one 
of the t iter manufacturing firms, or, if 
she buy it from an outside dealer, to have it 
examined and certified to be in thoroughly 


' good order by the makers. 


It is not our p to discriminate between 


the respective merits of the many typewriters 


put forward as the best on the market. The 
purchaser must decide this point from an 
inspection of the machines themselves or from 
perusal of descriptive literature, which every 
manufacturer is only too pleased to supply. 
But it is a point worthy of note by anyone 
purchasing a typewriter for use upon many 
different classes of work that machines of the 
type of which the Hammond is the beat. known 
afford the facility of changing from one style 
of lettering to another by the mere withdrawal 
of one type shuttle and the insertion of another, 
an operation of only a few seconds. 

The accompanying illustration shows a repre- 
sentative varicty of typ’, reduced to two-thirds 
actual size. ‘ith any make of typewriter 
the purchaser may have the design of typ: 
preferr:d. The particular styles shown are 
from the Hammond machine. 

Office Furniture. Besides the typewriter 
each operator must be provided with a desk 
and a chair, the joint cost of which need not 
exceed 50s. A smaller sum may he made to 
suffice by purchasing only a couple of small 
tables and a few chairs, which may always be 
bought very cheaply second-hand. Other items 
of capital expenditure are a carpet or other 
floor covering, a stock of paper to the value of, 
say, 20s8., some carbon duplicating paper, say, 
12s., and the office stationery necessary in an 
business. The duplicating department, which 
should be pushed, will entail the purchase of 
— Undoubtedly the Roneo or Rotary 
Neostvle is the best machine for such work, 
but its cost is high—from £10 10s. to £17 J7s., 
and the beginner will be satisfied with a machine 
like the mimeograph which, with accessories, 
costa £2. The office must be provided with 
a good dictionary, but one may be purchased 
for 2s. 6d. If it be found that technical or 
scientific work comes in regularly and in fair 
quantity, a technical or scientific dictionary 
may be required. It is essential to have books 


of reference to check uncertain orthography. 


< 


6 
. made for 
‘ one’s 


Then, if translation and copying in foreign 
languages be a department, a set of English- 
foreign dictionaries must be bought. 

Staff. The woman who opens a typewriting 
bureau will, unless she be fortunate enough to 
begin with a very good list of regular customers, 
find that two assistant operators are ea 
of overtaking all the work she is likely to 
secure. At least one must be a capable 

, as demands will occasionally be 
one to be sent out to write at some- 


TvPswaiTine 

Young girls are often taken into typewriting 
offices as rs, and the practice enables the 
proprictress to seoure service without salary 
expense and in return for tuition. Indeed, it is 
common for learners to pay a premium of £5 Se. 
to £10 10s., but it is somewhat diffioult for a 
novice in proprictorship to secure premium 
pupils. An intelligent learner should in sia 
months acquire expertness in the operation of 
a typewriter and moderate speed in shorthand, 
thereby becoming entitled to a salary. She should 
at the same time have attained a good know. 
ledge of secretarial and general office work. 
During the first two months of her tuition she 
will, however, prove of little practical value in 
regular typewriting work, where experience ix 
essential, and it is uneconomical to trust too 
much to such assistance. 

Copying. The copying of manuscript in 
usually the chief business of the office, and is 
the least remunerative class of work undertaken. 
Even at the prices given in the table which follows 
the profits are not ‘arge if fair wagen be paid to 
the typists employed. Some expert operators 
can turn out 1,000 words an hour, but. this dee 
can never be maintained for an entire working 
day. The average amount of work for an eight 
hours’ day is from 4,000 to 5,000 words, according 
to the clearness of the copy and its nature, ff 
an aa cannot do this quantity she is not 
entitled to claim to be a fully-qualified typist. 

Mimeography. The manifolding of circu. 
Jars by the aid of a mimceograph or other manifold 
machine is far more remunerative than ordina 
copying work, An op-rator can easily take o 
200 to JOU copies an hour after the stencil sheet 
has been typed, and at the prices given in the 
list this pays very well indecd. This department 
should be pushed on every possible occasion, 
and by impressing the advantages of mimoo- 
graphed circulars upon customers, much work 
which would otherwise issue in printer's type 
inay be secured for the typewriting office. 

ransiation. It is desirable and fre- 
quent that translations to and from French and 
German should be executed in the office cither 
by the principal or by a qualified assistant. 
It is. however, unusual to translate other forcign 
languages in the office, but to send them to 
regular translation bureaux. Many typewriting 
offices whose proprictors profess to do such work 
in the office merely send it to a translation 
bureau. The usual practice is that tho transla. 
tion bureau allows a discount of 25 per cent. 
from usual retail price. and this proportion 
represents the profit of the typewriting office. 

Shorthand Work. Tho shorthand — 
ment of a typewriting office is another fairly 
lucrative branch, if prices recognised as standard 
and given on next page, be maintained. The work 
is paid for by time, and the quantity possible in 
& given time depends upon the speed of tho dic- 
tator rather than upon the ability of the ateno- 
grapher. The assistant sent to record dictation 
should always be able to work up to the limit 
of the customer's speed of speaking, for nothing 
dissatisfies the latter more than a — 
for whom he has to wait. [See SHosTHanp. 
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Prices. The usual charges for the various 
classses of work undertaken in good offices are 
on the following scale : 


TYPEWRITING AND SHORTHAND. 
— Boientific Docu- \ lad. per folio (72 


fications, and : 

Genora) Copying J words). 

Carbon Copion oe ae oe) Half-price top copy. 
Work . OF Brief and Draft } id. per fol. 


Ralanow Sheets and Tabular 2d. per folio. 
Work ge 44° 3x ee. 6a) 

Authors’ MS. in quantities of pda. ad. per 1,000 
5,000 words aud over § words. 

Author’ MB. in quautities of | — 
over 10,000 words — — } Ix. per 1. words, 
jim. per Act of 18 
Playa buf. eee - we aye. Gre \ Typewritten 4to 

pager. 
» after IB pp... SL. per page. 
Acton!’ Parta .. 0... .. 7. Sth, 
Typing from Foreign Lan- Vag, per folio, 
yluagen ., from | 
2s. 6d, per hour, 
Ae td. ie day, 
2 per week. 
: : Se, 4d. per hour, 
Hire of Machine with Short- f . : 
hand Writer and Typist... | Pas Od. perday. £3 


Hire of Machine with Typint \ 


per week. 
(Hours 10 avin. to 6 poi; overtime by arrangement; 
cob fare extra). 


Typing from Dictation in 
Private Room oon the y 2% 6d. per hour. 
premison a ee 

Shorthand Writer oon the Vos, Gd, 
promises 


Typed Transcript ‘of Shorts 4 4 

: dl. per falin, 

hand Noten .. from J I 

Addressing  Ruvelopes andy From 7s. 
Wrappers .. 6. we we FD, BOO. 


: MIMBOGRAPHY, 
For reproducing Typewritten copies of Letters, 


Circular, Specifications, Balance Sheets, etc., ete., 
10-.1,000 copies from one Stencil. 


td. per 


No. of Note. Quarto, Foolscap, 
Coptes,  £ ow. ab. fox a. fn. a. 
mW i yp. oF YY Oo 2 6 


IS .. 8 FT M .. 8 2 O ,, WO 2 F 
20... 0 2 UW . © 2 8 .. 2 4 
un. rr | er LS 
40 ww 2 HW. OS, Ol 
oO 32 0 .. oO 3 #H .. O 4 


ov aon 
°°? .. O8 8 WP 2. O 4 GG .. OS 
yao . & Oo .. OO & OY .. 0 BA 
pt | | a |: | Oe fo ee 
tH » of? @ ai 6 .. OW 6 
400 om 8 .. O16 86 ., OV VO 
fan ami oi... f @ 6 . | 4 0 


Typing of Stencil, 6d. per page. 


TRANSLATIONS, 

From Froach, German, Spanish, (la. per folio. 
Portuguese, and Italian * (72 worda). 
ate . — ditto = . la. 3d. per folio. 

m Dutch, Norwegian-Danish, : 
wed Beredliah ean Danish. } te, 6d. pet folio. 
Into ditto ditto =... . Qa. per folio. 
Krom and into Latin and Greek /rom In. per folio. 
Rueaian and Oriental — .. By arrangement. 
Bpeoial Torms arranged for large quantitics of MS. 


It must not be assumed that these c are 
general. They are often cut mercilessly by 
those cager for business. We have seen quotations 
for copying work at 8d. and even 6d. 1,000 
words. Usually, the quality of the work bears a 
direct relation to the prices charged, and the 
office that seeks work at any price develops into 
a sweating den of the worst type. 

Scope for Enterprise. Another class of 
work has yet barely entered into British prac- 
tice, although it has a not unimportant vogue 
across the Atlantic. This is the dictation into 
the phonograph or —— by professional 
and business men. But it has entered into 
British practice, and its advantages are bound 
to carry it into favour. By its agency the need 
for the presence of a shorthand writer by the 
side of the dictator is obviated, and this is no 
small recommendation. We believe that there 
is a field for enterprise in taking up the typing 
of matter thus recorded. 3 

The man who dictates into a machine must 
have either an Edison commercial phonograph. 
which costs £15, plus 12s. 6d. cxtra for a recorder. 
or a Columbia commerical iH is Nal which 
may be bought for £10. ith the former 
machine, an apparatus for shaving the cylinders 
is provided, but with the latter £5 extra must 
be paid for a shavigg machine, so that the costs 
of the respective outfits are practically equal. 
Tt may be noted, however, that, with the grapho- 
phone separate outfit. the recording cvlinders 
may be more effectively cleancd than with the 
alternate apparatus. Recording cylinders cost 
Is. Gd.. aad take about 700 words each. They 
may be shaved and re-used some 40 times. For 
office use two machines are necessary—one for 
the dictator, and one for the typist, as either 
machine is too weighty to be transported con- 
veniently. The typewriting bureau, where the 
necessary machine is kept. is open to overtake 
the typing of matter recorded upon the wax 
impressions, and it seems certain that there will 
be an increase in the demand for such service 
in the near future. 

Business Methods. Little remains to bo 
said about the methods of business. Neat cir- 
culars, intimating the opening of an office, and 
indicating the scope of the work undertaken. 
ought, of course, to be issued to likely customers. 
If the office be in a large office building, good 
may be done by making regular morning calls 
upon every individual or firm likely to have 
work. The worst that can happen is a refusal, 
polite or the reverse, according to the breeding 
of the individual addressed. Accounts should 
be rendered whenever any work is done. or, 
if to regular customers. weekly. .Work is 
often accured by advertising in literary papers. 
Authors’ work is usually desirable, being straight- 
forward and very often in good batches. 


Typewriting concluded : 
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"THE history of the earth through uncounted 
ages is written in the stratified rooks. It isa 
most fascinating story, and there are few oocupa- 
tions which give the geologist greater pleasure 
than endeavouring to add a new chapter to it. 
Thus, for instance, he finds that seams of coal 
generally rest upon strata of shale or clay, which 


are thickly filled with curious branching objecta. 
A happy guess identified these as the roots of 
fossil trees, while we know that coal itself is 
the remains of vegetable matter which has lost 
nearly everything but its carbon. The inference 
is plain—that the layers of clay or shale represent 
the soil in which an ancient forest grew. At the 
same time we know that this clay or shale itself 
was once laid down at the bottom of a sea or 
lagoon, since it is a in layers such as we 
know to be due to the deposit of sediment by 
water, and often contains the fossil remains of 
marine or lacustrine organisms. But in many 
places, as we drive our shafts into the ground, 
we find one coal seam lying upon another with 
intermediate layers of clay or shale or sand- 
stone, until the whole thickness of the coal 
measures may amount to many hundreds of 
feet. We can then reconstruct the history of 
this part of the earth’s crust. 


Fallen Forests. Once a sheet of water 
rested there, far below the present surface. 
Rivers brought down sediment which they 
had abraded from the distant hills, and spread 
it over the bottom of the lagoon or sea until 
the bed rose above the water, and became 
land dry enough for the growth of primeval 
forests. For centuries these forests grew and 
flourished, and loaded the ground with rich, 
carbonaceous products of their fallen trees 
or shrubs, until the ground again began to 
subside by the slow movement of the crust, 
and the water overflowed it once more. At 
the bottom of this new lake the trees fel] and 
decayed, forming a carbonaceous bed ultimately 
to be conv into coal, which was again 
covered by the sediment ht down by new 
rivers. After the lapse of ages the ground 
again from the water, ther by the 
accumulation of river-berne sediment or by the 
actual elevation of the land by internal forces, 
a new forest grew up, and the wonderful cycle 


was ; and that not once, but perhaps 
a score of times, until a rich coalfield was stored 
up the needs of twentieth-century man. 


EARTH'S STORY IN THE ROCKS M 


Formation of Strata. The Building of the Earth's Crust. The Modelling 11 
of Mountaine. Features of Strata. Geological Time and the Age of the World 
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second, how the history of the oarth may be 
read in the innumerable strata which have boen 
deposited by water and other agencies sinov the 
beginning of the world. 

The Making of the Earth's Cruat. 
The various agencies that have now been 
described account between them for tho slow 
and painful architecture of the earth’s crust. 
The landscape as we now behold it is the outcome 
of a balance between numerous and often con- 
flicting causes. It has been moulded partly by 
the steady shrinking of the carth's crust and 
consequent production of wrinkles on the face 
of our aged planot, partly by the chixelling offect 
of the various agencies of denudatiun, and partly 
by the influence of life in all its forms, covering 
hill and valley with a veil of vegetation, and 
helping to break down the angular surface of the 
a rock into the rounded contours of fertile 
noil. 

By far the greater part of the visible surface 
of tho earth's crust consists nowadays of atrati- 
fied or sedimentary rocka, which, as we have seen, 
are derived by the work of various superficial 
agencies from the igneous rocks. Originally 
these sedimentary rocks were laid down, mostly 
on the beds of lakes or seas, by the action of 
water; a few also, like loess, by atmospheric 
action; and a few, like tuffa, by voloanic 
action. But the great ——— sodimentary 
rocks are of aqueous origin. vy were origin- 
ally laid down, therefore, in layers or strata of 
various thicknesses, which were roughly horizon- 
tal, whereas at the present day wo find those 
strata arranged in the most varied and irregular 
manner. 

Incline of Strata. Onc may almost suy 
that it is comparatively rare nowadays to find the 
strata lying parallel to the surface of the earth. 
A moment's thought will show us that if the strata 
still lay horizontally, the whole surface of the 
earth, or, at any rate, of a large area such as 4 
continent, would be covered with a single uni- 
form layer of one kind of rock. But we know 


that the case is very different. A glance at the 
geological of the British Islands {sce 
ispicoe, which is coloured in accordance 


with of the different kinds of rock] 
will show that it is far more complicated than 
any political map of the world. Within the 
compass of a single day's work the geologixt 
traverses a score of erent rock surfaces. 
What this means, of course, is that, instead 
of the strata continuing to lie horizontally, 
they have been tilted, so that the surface 
of the earth consists in great part not of 
their flat upper surfaces, but of their out- 
cropping ends. 
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Succession 
may familiarise 


of Strata. The student 
himself with this statement by 


taking a number of different coloured papers 
or picoes of cloth, and laying them on the top of 
onc another. If this packet be laid flat, it will 
represent the mode and position in which the 
various strata were laid down on the bed of the 
ancient wea. Each bed or layer of 


rock in 
distinct 
s™from 
the one 
beneath 
it, al- 
though 


the M 
— may all 
f/f be com- 
posed of 
similar 
mate r- 
ialkk, We ark for instance, have a series of 
layers of sandstone, or an alternation of sand- 
ktone with whale, or an intermingling of organic 
xtrate such as coal seams, or a still more com- 
plicated mixture of strata. 

Kach bed or stratum corresponds to a definite 
oe of time in the development of geological 
uintory, during which a certain kind of debris or 
loose material wan being laid dawn, afterwards to 
he consolidated into comparatively hard rock. 
While the strata romain in their original position, 
only the one on the top, which, of course, was the 
lawt to be laid down, is visible. It is only by 
boring through the mass, as in sinking a well or 
vos! pit, or in making a railway cutting, or 
when a natural section is made by a river 
culting itn gorge, or the sea undermining a 
cliff, that we learn the nature of the underlying 
strata. But it is evident that if we take our 
packet of sheeta of paper and turn it on end, 
an observer looking from above will at once see 
the whole series of strata exhibited to his view. 





The same will be the case if, instead of turning - 


the packet on end, we lay it on a sloping desk 
and, with a sharp knif., cut a horizontal section 
through it. On the flat surface thus produced 
the various sheets of paper, representing our 
typical strata of sedimentary rock, are exposed 
in tho same order as that in which a vertical 
shaft would pass through them. This is what 
has actually happened in nature, and simplifies 
the task of the geologist. 

The Strata Tilted. If it were not for 
the fact that the strata had thus been tilted in 
most parta of the carth. we should be confined 
for our knowledge of the earth's crust to such 
shallow scratches and borings as man is able 
to make. At the utmost we should know the 
nature of the crust to the depth of about. a mile. 
But. ried fact — * strata have b.en tilted 

vides us with a far greater range of know- 
—* For the denuding agencies which are 
ever at work on the carth’s surface have done 
for the actual strata prectwely what we have 
done with a sharp knife to our imaginary model. 
The contours or wrinkles on the carths crust, 
which we saw to be a necessary consequence of 
the earth's cooling and contraction, have tilted 
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the strata to very considerable angles (74). We 
can see how this happons if we take a thiokish 
paper-bound volume—a Christmas number of 
& magazine will do nicely—and, laying it flat 
on a table, press its edges towards one another. 
The result is that the middle of the book is 
clevated, whilst the separate leaves, which 
represent the strata of the crust, are thrown 
into a curved form (75], which, of course, 
means that they are tilted out of the horizontal 
into an arch. 

Mountain Modelling. In this way the 
vast mountain range or tableland is formed— 
a wrinkle or awelling on the earth duc to the 
contraction of the interior. The denudi 
agencics promptly get to work on this eleva 
region and gradually wear it down. If they 
were allowed to go on for an indefinite term, 
they would wear the whole surface down to the 
sea-level. But as even geological time is not 
infinite, these forces have succeeded only in 
woaring 80 much of the elevated part away as to 
leave what we now call a mountain range—such 
as the Alps—which is chiselled into the most wild 
and picturesque irregularitics of shape simply 
because its materials were not homogeneous 
but of varying degrees of hardness, and con- 
sequently one part has been worn away faster 
than another. 

The details of mountain carving are outside 
the necessarily limited scope of this course, 
but they muy be studied with the greatest 
interest in more elaborate textbooks, such 
as Nir Archibald Geikie’s “Scenery of Scot- 
land.”” We need simply point out that the 
history of all mountainous districta is one of 
hee elevation of the surface followed by the 
ong secular process of modelling due to the 
various denuding agencies. It may be com- 
pared to the work of children making a snow- 
man, who first heap up a roughly spherical 
accumulation of snow, and then shape it by 
scraping away the unnecessary parts. 

Remnanta of Ancient Mountains. 
Thus, our present mountain-chains, imposing as 











they are, do but represent the worn and wasted 
remnants of the Hugo elevations of earlier times. 
ISR | 
“ee mm — = a . 
B®: mee 


75. CRUMPLING OF STRATA (Lyell) 


This has occurred not once but scores of 
times in the history of the earth, and the present 
configuration of its — ely only the last term 
in a vast series. ; again vast regions 
have been elevated and carved away by the 
denuding agencies till they fell so low that the 
sea overfiowed them. Again they wore elevated 
high above the sea-level, and again carved 
down, and this process has in some instances 


been repeated to our actual knowledge five or 
six times at least. 

The *“ Everiasting™ Hills. We may 
infer that this movement has taken place far 
oftener. If we think of the slow which 
now occur among the “ everlasting hills,” which 
are practically the same to-day as they were when 
Homer sang and Rome was represented by only a 
few poor huts, we shall get some notion of the 
vast and almost unimaginable which have 
ela since the earth cooled down sufficiently 
to develop the seas and watercourses which have 
been the chief agents in this work. Yet it is prob- 
able that even this incalculable space of time is 
but the smaller part of the wons which have passed 
away since the whole solar system existed in the 
condition of a fiery nebula. That nebula itself 
may, according to a very probable hypothesis, 
have been the product of an earlier collision 
between two stars, each of which may have 
had ita attendant planets as far advanced in 
the order of evolution as the earth is now. 
Science is impotent to do more than adumbrate 
such a possibility as this, the serious contem- 
pation of which overwhelms the mind with the 
sense of its own insignificance. 


8.E. Sidlaw Hills. 





Dip of Strata. The past history of the 
earth, so far as geology can read it, is written 
in the strata of the sedimentary rocks. We can 
study theese at our convenience, owing to the 
already explained fact that in most cases they 
have tilted so that their ends, chisclled 
off by the sub-aerial denuding agencies, reach 
the surface, where we can study them at our 
leisure. These outcrope form, as it were, pages 
in the great book of the gevlogical record. 
They are numbered consecutively, so that we 
know the order in which to study them, the 
upper ones being the later. 

hen we find a stratum or bed cropping out 
on the surface, the first thing that we have to do 
after finding out of what kind of rock it is com- 
posed is to see what angle it makes with the hori- 
zontal. This angle is called the dip of the strata, 
and it is measured s simple instrument 
known as the clinomedter {see page 803}, which con- 
sista of a graduated semicircle with a pendulum 
pivoted on ita centre. Whenever we are able, 
as in a railway cutting or a quarry, to see the 


to a bedding plane, and noting at what division 
oui the ‘ecake the joaduluar than As a 
rule the angle which the beds thus with 
the horizontal is fairly constant, as we should 
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expect to be the case, since we know that they 
were originally laid down on a roughly horizontal 


sea-bed. Sometimes, however, instead of being 
regularly tilted they have been crumpled into 
all kinds of bewildering curves, in which case 


they are spoken of as being contorted (74). 
rches and Troughs. The most 
common way in which atrata have been tilted 
is that illustrated by the experiment with a 
magazine described abare. where preasure from 
eithor ead of the strata has raised them into a 
wide arch. In that vase tho strata at the two 
ends of the arch will be found to alope in opposite 
directions [76], while as we travel from one ond 
of the arch or dome to the centre, we find that 
the dip of the strata is steadily diminishing, 
until at the centre it is reduced to zero and the 
strata there are horizontal. If we go further 
on the dip is reversed in direction and steadily 
increases. The surface of the ground in many 
places has been changed by the pressure con- 
kequent on the earth's internal contraction 
into a series of archea, which must clearly be 
divided by corresponding troagha, very much 
like the surface of the sea. dn oa trough it: is 


clear that the changes in the dip of the strata 
N.W, 
W Ogle. 


Valley of Strathmore. 





will be just the opposite to those in an arch. 
When the strata dip away from a central axis 
80 as to form an arch, the atructure is called an 
anticline; when they dip towards the central 
line so aa to fosm a trough it is called a aynrline. 
Broken Arches. We seldom find thin 
complete structure now in existence, since 
the arch haa usually been worn away anid 
the trough has been filled up by the pro- 
cesses of denudation and reconstruction which 
are always going forward. But we can recon- 
struct it in imagination by studying the dip 
of the strata. Where at two points some 
distance apart we find beds of a similar rock 
cropping out on the surface of the ground. 
pointing upwards and towards one another, we 
see without hesitation that they once met each 
other in a vast dome or saddle; if the dip of 
the strata be downward and each side towards 
the other, we infer that ¢ actually mect at 
a point far below the surface. This curved 
arrangement of the strata characterises the 
ter part of superficial sedimentary rock. 
many places the curvature is more com- 
plicated and irregular; the strata have been 
so contorted, as in many parta of the Alps, that 
they are actually inverted, or bent round #0 that 
one part of the same stratum lies vertically 
apon another. But al) these more complicated 
1973 


sure. 

Outcrop and Strike. The part of a tilted 
stratum which emerges at the present surface 
of the ground is called its outcrop. Where the 
stratum is of considerable width, this outcrop 
forma a long streak, the direction of which is 
known as the atrike. ‘The strike is obviously 
at right angics to the direction of dip. The 
width of the outcrop depends upon the thickness 
of the stratum and ite inclination to the horizon- 
tal, since the outcrop is a section cut through 
the stratum by « horizontal plane. It may be 
only a few inches in width, or it may be many 
hundrods of feet. In the latter case it is usually 
found that the stratum, though composed of 
the same rock throughout, is divided by a num- 
her of fissure planes into a series of thinner 
strata, or lamina, each of which corresponds 
to a definite period of the time when the materials 
of the rocks were being deposited. 

The Order of the Strata. One of 
the most important things to study in con- 
nection with the sedimentary strata is the order 
in which they were deposited. In the rare 
cases where tho strata still preserve = their 
original horizontal attitude, the — stratum 
must clearly be the oldest, and the uppermost 
one the moxt recently deposited. If the strata 
have been tilted or crumpled [77] they still 
moserve the same relative chronological order. 

n order to find out from a series of strata crop- 
ping out on the surface of the carth which waa 
originally the lowest, we have simply to measure 
the direction of their dip. Obviously, the 
stratum which has ita outerop farthest in that 
direction was originally the uppermost and is, 
therefore, the youngest. As we walk in the 
opposite direction we are tracing the strata 
backwards in time. 

In this way we are enabled to say with 
entire cortainty what was the order in 
which cortain sedimentary rocks found 
in juxtaposition to one another wero laid 
down ; and geologists have been able to 
establah a detinite and coherent history 
of the earth, which it will be our business 
to desxeribe in the concluding section of this 
course, We have already soen that the great 
majority of the sedimentary rocks contain fossils. 
These remains of prehistoric creatures differ 
widely in character and species, according to the 
rocks in which thoy are found. This fact has 
boen of tho groatest service to the study of the 
evolution of life. since the geologist is able to tell 
the biologist that certain rocks have invariably 
been laid down after certain others, and, conse- 

uvently, that the fosails found in the latter were 
the ancostors, or at least the forerunners, of 
those associated with the former. 

Geological Time. There ix, unfortu- 
nately. no absolutely certain method of transe 
lating the geological scheme of time into the terms 
of human chronology. We can say with entire 
certainty that one stratum or set of rocks has 
been laid down before another, but we can only 
make rough guesses at the actual lapse of time 
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which these events. Some inference 
may be drawn from the rate at which we see 
certain kinds of rock, such as shale or sandstone, 
being laid down at the — eae 

dangerous to argue t. 6 same rate 
siiated! fe the: feemote ‘peat. What we can be 
sure of is that the lapse of time represented by 
the formation of the sedimentary rocks was vet 
great. To tako a single instance, the carbonit- 
vrous limestones of Wostern Europe are com- 
posed entirely of the shells and skeletons of 
minute organisms which lived in a long vanished 
sea, and strewed their calcareous remains on its 
bed when they died and sank down through the 
water. This process went on long enough to 
accumulate thousands of fect of limestone ; and 
at the very lowest estimate, that must have 
taken many thousands of years ; yet this is but 
one layer out of the immense thickness of sedi- 
mentary rocks which have been gradually accu- 
mulated in the upper part of the earth's crust. 
The geologist is probably well within the mark 
when he demands anything from one hundred to 
five hundred millions of years for tho slow un- 
folding of the earth’s physical history. 

Joints. The scdimentary rocks are not only 
characterised by the duit horizontal divisions 
into strata, but by vertical fissures or planes of 
division, which are known as joints. ‘These are 

robably due to the strain which haa been 
brought to bear upon these rocks in the course 
of the shrinkage of the earth’s crust. Experi- 
mont has shown that the folding or twisting of 
the rocks gives rise to joints, just as the strain put 
on the ice of a glacier by its movement makes it 
crack into numerous crevasses. Tgneous rocks 
present a jointed structure as well as stratified 
rocks, in consequence of the same cause. The 
existence of these joints has a two-fold import - 
ance to man. In the first place, they provide 
channels for the circulation of underground 
water, which travels along these cracks in an 
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otherwike impermeable rock, and thus is enabled 
to contribute to those widespread subterranean 
effects which have already been described, and 
also to return to the surface in the form of springs 
where the configuration of the ground permits of 
this. It is aleo by taking pdcantags of these 
joints that the miner and the quarryman are 
enabled to perform their work with a minimum 
of exertion. 

Division Planes. Stratified rocks, like 
flagatone and sandstone, are divided into more 
or leas rectangular blocks by the double set 
of division which imtersect them— 
the bedding planes which divide strata hori- 
— and the joints which are usually 
vertical, In this way large cubical blocks 


can be quarried without much difficulty by 
taking advantage of these natural divisions. 
An ordi block of household coal illustrates 


both sets of planes very well. It is divided in 


one direction into comparatively fine lamina, 
which —— aoft surfaces and soil * 
fingers ; t are bedding planes, or planes o 
stratification, which were originally horizontal 
or parallel to the dip of the coal seam. At right 
angles to them will be found joints, along which 
the coal splits when struck with a poker; the 
face thus e is rough and bright, and docs 
not soil sg owe Good coal will usually split 
along these two faces into roughly cubical frag- 
ments. The picturesque cracks and castellated 
structure so often seen in sandstone and lime- 
atone districts are due to the splitting of the rocks 
by meteorological action along the lines of — 
Igneous rocks are traversed hy one set of divi- 
sional planes only, the joints. us, the quarry- 
ing of a rock like ite is attended with greater 

ifficulties than that of the stratified rock, as it 
naturally tends to split only in one direction. 
The remarkable columnar structure of basalt as 
seen by tourists in the Giant's Causeway [sve 
page 1008] and the Caves of Staffa are due to 
joint ing. 

Cleavage Planes. Cleavage planes, which 
we have already described as occurring in 
minerals, are a third set of divisional planes 
which have been induced by severe and long- 
continued pressure in certain rocks. It is most 
perfectly seen in slates ‘see page 1355]. which 
can be readily split into thin plates along the 
cleavage planes. Some igneous rocks like the 
felsites show well-marked cleavage planes, 
which enable them to be readily split up into 
flags for paving. 

There is another kind of division in rocks 
which has been caused by movements of tho 
crust. This in known as a dislocation, which is 
simply a fractirre — for some distance 
through a mass of rock. here the dislocation 
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conssts of a simple crack in the rock it is 
known a6 a fissure. But in the majority of cases 
the fracture has been accom panied by a vertical 
displacement of the rocka on one side of it, and 
it ia then known as a fault [ace 1382). 
Where the fault occurs in stratified rocks, tho 
strata on one side of it no longer conform to 
those on the other. They have been moved 
bodily up or down, and the result is that they 
no longer join on to one another. 

“Faults” and Earthquakes. § faults 
of this kind usually lead to weakening of the 
crust where they oocur, and often play an 
important part in the oovurrence of earthquakes 
or voleanic action. The reason why tho district 
of Comrie is peculiarly subjected to carthquakes 
is that it lies upon the great fault of Perthahire. 
Faults are very important to minerd, because 
where one occurs the coal seam oor vein of 
metallic ore keems to come to a sudden end. An 
a matter of fact, it has been shifted bodily up or 
down, and some geological knowledge ix neces- 
sary in order that the miner may know where to 
look for its continuance. A fault) may bo a 
vertical dislocation, but it is usually inclined. 
Its inclination from the vertical is known as the 
hade, and the amount of vertical displacement. of 
the strata on either side is known an the throw, 
In the cane of the vertical fault. there is) no 
lateral displacement of the strata, but if the 
fault be inclined, it will be seen that the 
lateral displacement may be very considerable, 
and its extent depends both on the throw and 
the hade. The strata on each side of the fault 
— their relative positions, and when the 
wide and the throw are both known, it is an 
easy matter to calculate where the continuance 
of the lost seam or vein may be looked for. For 
further details the student may bo referred to 
the course on Mining. 
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By EPNEST A. CARR 


Clerk to the Guardians. This, the 
foremost office on the Poor Law staff, may fairly 
be compared in more than onc respect with that 
of town clerk. Like the latter official, the clerk 
to the guardians is at once head of the executive 
and adviser to hix authority. In both capacities 
his duties are very important. It must be re- 
membered that the board of guardians is an 
aaeociation of amateur administrators ; and that 
while ite members are for the most part properly 
equipped for their tasks, instances of prejudice, 
misconceived powers, and mistaken zeal are not 
unknown among them. Naturally, the difficulties 
arixing in the administration of poor relief are, 
in the main, Jegal. This work is governed by a 
complexity of statutes, Local Government Board 
ordera and circulars, official precedents, and 
decided casen > and with the risk of surcharges 
always present, it is a responsible and difficult. 
tank to pilot the board in safety through its many 
functions. To take but a single instance, the 
J of letmenta“ —,vhich consists in 

etermining the parish or union to which a 
pauper ia properly chargeable —-presenta seme of 
the knottiest problems that ever gladdered the 
heart of a lawyer. 

The Need for a Legal Traiuing. 
Hence it is that some sort of specialised legal 
training, whether professional or not, is aimost 
as indispensable for the position of clerk to the 
guardians as a wide experience of Poor Law 
methods and practice. We may rank as next in 
Buportance a thorough knowledge of rating and 
assessment work, During recent vears there has 
been a growing tendency on the part of the 
nuthorities to select for their leading official a 
soheitor or barrister who a well versed in each 
of the above requirements, but the proportion of 
professional men in the service of the guardians 
is ati small, ‘The appointment lately made by 
the York Board serves to Ulustrate the class of 
training that is likely to stand a candidate in 
good stead. The record of the officer selected as 
clerk included 1] years spent in a solivitor's office 
and 15 year’ valuable experience in the assyss- 
ment of property and the details of rating. 
acquired in the double capacity of asacasor of 
income and assistant overseer. 

The Best Training School. A cer:sus 
of guardians’ clerka throughout the country 
would demonstrate that the majority of them 
qualified for their positions by years of service 
under the guardians in the capacity of assistant 
clerk. The best achool for candidates is to be 
found in the office of a clerk to the guardians of 
a busy area who is himeeif a solicitor. A stern 
critic of our Poor Law service has complained 
that ‘ the system of hereditary succcasion often 
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prevails in it, as in the case of French exccu- 
tioners under the old régime.” Local influence 
certainly counts for a good deal sometimes in the 
contest for a chief, although exerted in the direc- 
tion of official rather than hereditary succearion. 
But the Poor Law service is not the only one in 
which the reversion of the leading role oftencat 
falls to the understudy. 

Salaries and Emoluments. As _ is 
inevitable among authorities of such widely 
differing importance, the remuneration of clerks 
to the guardians varies greatly. In a smal) rural 
union the salary is usually fixed at ao figure be- 
tween £180 and £300 a year. On the other hand, 
in a busy city or a metropolitan union it may be 
anywhere within the limits of £400 and £1,000. 
The clerk to a northern London board, for 
instance, has received first £500, then £650, and 
afterwards £850 a year. Those amounts, how- 
ever, covered the salaries of any assistants em- 
ployed by him. In this respect there in a good 
deal of diversity of practice, some guardians 
paying an inclusive salary, out of which the 
expenses of an office and staff have to be de- 
frayed, others providing office accommodation 
or clerical assistance only, and yet others fixing 
a strictly personal remuneration. 

The actual salary attached to a clerkship as 
such seldom represents the full fruits of the 
position. The clerk of the guardians very fre- 
quently holds several minor appointments in 
addition, the rewards from which add = con- 
siderably to his income as clerk, and may even 
double it. Thus, in the London union already 
referred to, the total emoluments enjoyed by the 
clerk as an officer of the guardians are as follow : 





£ 
Clerk to guardians , — 850 
Clork to assessment committee (average) 400 
Superintendent registrar. . ‘ 350 
Returning officer at elections (average) 25 
£1,625 


The first two items include the salaries of 
asnistants. 

Similarly. the clerk to a small provincial union 
at £200 a year receives approximately an equal 
amount as superintendent registrar of births. 
ete., £33 a year for his services under the assess- 
ment committee. and, in addition (being under 
no restrictions as to other work), is clerk to the 
local district council at a salary of £255—a 
total income of nearly £700 a year. It will be 
evident, therefore, that the office of guardians’ 
clerk is often a very lucrative one. 

Assistant Clerfis. The staff of sub- 
ordinate clerks is small. It ranges trom a junior 
at £10 or £50 a year up to the first assistant clerk, 


whore pay may reach £350, but is more often 
between £150 and £275. The number of inter- 
mediate posta is naturally determined by the 
importance of the union. Concerning the pro- 
spects of senior assistants there is nothing to add 
to what has been said in discussing principal 
appointments. Their practical training should 
have special reference to Poor Law accounts 
and the law of settlement and removal, and can 
be gained only in 4 guardians office. 

The Relieving Officer. ‘The pivot 
of a well-administered Poor Law,” saya a dis- 
tinguished authority, “is an intelligent, sympa- 
thetic, and high-minded relieving offieer.“ With- 
out undervaluing the services of the indoor 
staff, most persons who are in touch with the 
difficult problems of poor relief will be inclined 
to echo this dictum. 

Tho peculiar importance of this public ser- 
vant's duties is explained by the fact that he 
has to investigate the cases of all applicants 
for relief and to lay before the board or com- 
mittee a report of their health, circumstances, 
character, and ability to work. The guardians 
personally know nothing. as a rule, of the facts 
concerning these applicants. They rely on their 
expert to ascertain those facta ; and upon his 
report and advice their action in dealing with 
each request. for aid mainiy and necessarily 
depends. Now, the casence of effective relief 
is a wise discrimination between the various 
classes of applicants. The indolent and vicious 
must be sternly dealt with, the unfortunate 
aided, the infirm provided with a shelter— 
always avoiding the extinction of self-rehance 
and the fostering of a pauper spirit. If, there- 
fore, the relief administered ia to prove helpful 
and not harmful. the relieving officer must be 
a shrewd, kindly man, neither credujous nor 
routine-bound, and his reports must be full, 
impartial and suggestive. 

An Official Man-ofeallework. The 
relieving officer, with or without assistants, 
is generally placed in charge of a Poor Law 
district, within which he must reside. His 
duties, which are regulated by orders of the 
central authority, are of a very varied character. 
In addition to the work already mentioned they 
include the granting of temporary relief in 
urgent cases, and of provisional orders for the 
workhouse ; placing junatics under restraint, 
and transferring to their place of settlement 
paupers belonging to other unions. He has also 
to call in the district medical officer and nurse 
when occasion arises, and to take out-relief to 
the poor who are too ill or feeble to call at his 
office for it. 

Qualifications. No officially recognised 
school of instruction for these posts at present 
exista, and the majonty of idates enter the 
service without any real knowledge of their 
work, picking up such information casually 
and piece after appointment. There are 
many objections to method, and it is 
fortunate that the School of Sociology and 
Social Economics affords special facilities on- 
abling a would-be officer to learn something 
of his duties beforehand. It is hoped that the 
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School will soon be authorised to isaue certificates 
of proficiency. In the absence of any such 
inatruction the beat training is afforded by a 
subordinate or assintant position under an able 
and zealous officer. 

Candidates are uaually required to be over 
25 and under 40 years of age. the upper limit 
being sometimes reduced to 35. A medical 
examination ia generally compulsory; and aa 
relieving officers hold money of the yuardiana 
in trust, à common condition of appointment 
is that security shall be found in £100. 

Rates of Pay. Superintendent positions 
command from £220 to £250 a year and ovea- 
sionally £50 more. Apart from these, the range 
of a relieving officer's earnings lies within the 
limita of £100 and £200.) A post of average 
value would commence with about £120 0 year 
and advance to £150 or a little more. London 
falaries, however, are on a slightly higher 
general level. In the City, for instance, district 
relieving officers begin at £160 and rise to £200, 
On the other hand, a good many rural boards 
are unable to pay more than £80 or C90 a year 
for relief work; but in auch cases the officer's 
income ia usially raised to about 125 at denne 
by other emoluments, These include the ap. 
pointments of registrar of births and deathna, 
vaccination officer, and collector to the guardians 
—all of them being Poor Law posts, and a small 
atipend being attached to each. Candidates 
without. previous knowledge of relief work must 
generally be content to enter aa assistant 
relieving officers at £80 or £100 a year, until 
qualified by experience for a better position. 

Other Poste. In busy districts, separate 
— — are generally made to the posts 
of collector and vaccination offieer. The 
collector in such cases usually receives either 
10) per cent. of the sums he recovers for the 
guardians, or a fixed salary of £100 or £1204 
year and a commission of five per cent. in 
addition. Vaccination officers are paid for each 
case of successful vaccination according to a 
acale of fees preacribed by the Local Government 
Board. Under a London board of guardians, 
such fees may amount to £130 a year or more. 
Officials of these two grades are frequently 
allowed to undertake other work during their 
Bpare time. 

District Medical Officer. In order 
to make complete our survey of the Puor 
Law service, it is necessary to refer to the 
district medical officer, better known among 
his patients as the “ parish doctor." This is 
a non-resident post, the local practitioner who 
holds it being required, in return for a fixed 
salary paid him by the guardians, to furnish 
the poor of hia district with medical treatment 
and drugs. Extra fecs are prescribed by the 
Local Government Board for certain operations, 
and there may be special charges made for 
child-birth cases, and for cod liver oil and other 
costly medicines supplied. Tho remuneration 
paid is never very considerable, varying from 
a purely nominal sum to £150 or wo yearly. 
But many a struggling young medical man fin 
his sheet-anchor in the £89 or £109 a year he 
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receives as parish doctor ; andeven morc flourish- 
ing i do not disdain such an addition 
to incomes. 


in lieu of intoxicants. The lodging accommoda- 
tion provided varies in value with the status of 
the official. The scale of rations is fixed in each 
parish or union by the guardians. As an instance 
(though hardly a favourable one) of this allow- 
anos, the following wockly dietary list for the 
officers of a rural workhouse is of intercst : 

Bread, 7 Ib. 

Meat (or fish, if desired), 7 Ib. 

Buttor, loaf sugar and bacon, each 1 Ib. 

Tea, § Ib. ; or coffee, 1 Ib. 

Milk, 7 pints. 

Choose, 12 02. 

Jam or marmalade and moist sugar, 4 Ib. 

Kgue, 4. 

Vegetables, rice, flour, currants, raisins, pickles 
and condiments as required. 

The Workhouse Staff. The ree: gnised 
heads of the workhouse, on their respective sides, 
are the master and matron. They exercise general 
supervision and control over officers and paupers 
alike, and are answerable for the safety of the 
guardians’ property, the due performance by 
every inmate of his or her daily task, and tho 
proper conduct of the whole institution. Their 
duties are claborately Jaid down by the General 
Consolidated Order of 1847. In the words of a 
Poor Law expert, ° The management of the 
workhouse ix in the hands of the master and 
matron, whose duties are set forth in the regula- 
tions in the minutest detail, from the daily 
reading of prayers and saying grace before and 
after meals to the cooking and distribution of 
the food, the general inspection of the wards, 
and the maintenance of order amongst the 
inmates, The temperature of the water for the 
baths is even laid down in the rules.” 

Salaries of Chief Officera. Without 
further instances of their multifarious duties, it 
will be readily understood that the master and 
matron of a workhouse are buay, responsible 
and often much-harassed officials, Their work 
requires good organising powers, energy. and 
discretion, and a sound knowledge of all the 
complexitics of Poor Law administration and 
accounts. The incomes with which theee qualitics 
are rewarded cannot be said to err on the aside 
of extravagance. For the larger unions, the joint 
earnings of master and matron usually amount to 
£200 or £250 a year, with emoluments computed 
at from £70 to £120 extra in all. In emailer insti- 
tutions the total income, excluding allowances, 
varice bet ween £175 and £80, or even less. “ Low- 
wator mark” is probably represented by two 
recent advertieements, both offering, in return 
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of each officer being given seperately in 

Cane: 
Liverpool .. £150 

: eee (rising to £190) (rising to £70) 
Ipewich 115 — 

i * £100 £60 

Halifax és £85 £50 
Sevenoaks .. £75 £50 
Slo F £70 ‘£40 
Salis £70 £35 
Stockda £70 £30 
Hertford £73 £20 
Smallburgh .. £50 £30 


Previous experience of Poor Law work in 
some capacily is practically essential for these 
positions. Hence, they are generally filled by 
the celection of an assistant master and matron, 
a relieving officer and his wife. or the superin- 
tendent and matron of a casual ward. In more 
than one recent instance a married couple 
beginning their Poor Law service as porter and 
portress have ultimately attained control of 
an important workhouse. As a rule, the master 
and matron are chosen from among applicants 
between 30 and 45 or 50 years of age, and either 
childless or with only 8 small family. 

Subordinate Officers. Assistant masters 
and masters’ clerks are employed only in 
the larger institutions. A knowledge of tho 
system of bookkeeping and accounts approved 
by the Local Government Board is a useful 
qualification for these offices, which command 
from £30 to £65 a year, with the usual extras, and 
are attractive chiefly as stepping-stones to a 
higher appointment. The positions of labour 
master and labour mistress, involving super- 
vision of the able-bodied paupers during the 
performance of their daily tasks are open to can- 
didates who have no previous experience but who 
can furnish proof of being good disciplinarians. 
For male officers, ex-sergeants and corporals of 
the Army are in request ; while a knowledge of 
steam laundry work is frequently a strong 
recommendation for the post of labour mistress, 
The limits of age are usually 25 to 40 for men 
and 25 to 35 in the case of women. Masters are 
= £30 to £36 a year, and mistresses about £5 
ees. The average rate of pay for yardsmen, 
wardmen, and porters is £27 to £32 yearly. A 
from the ordinary domestic servants, these 
officials complete the executive staff. Every 
workhouse also bas a amall number of skilled 
operatives, including generally a fireman or 
engineer at £80 or £90 a year ; a baker, receiving 
£00 or £65 ; a tailor, shoemaker, and male cook, 
each earning about £1 a week ; and laundresses, 
at £25 to £35 a year. 

The Casual Wards. These institutions 
are sometimes part of the workhouse itself, but 
often are at some distance from it. They are 
ee reo ele eee othe 
‘casual paupers ”’ both sexes, and are in 
charge of a superintendent and matron. whose 


ee guests the lodging 
and scanty fare prescribed by the regulations, 
and to insist on the performance of a proper 
task of work in retarn. The qualifications re- 
quired of theee officers, and their earnings, are 


; discuss 
them we may adopt the convenient meth 
followed more than once in this course) 
of selecting a leading and typical authority and 
commenting on such differences in the conditions 
of employment as distinguish it from less 
important bodies. 

The“ M.A.B.” In its Poor Law administra. 
tion, as in so much else, London affords us the 
most striking instance of this class. The Metro- 
politan Asylums Board, pula known aa the 
M. A. R.“ was creat y the Metropolitan 
Poor Act of 1867, to furniah proper provision for 
the imbecile poor, and for others who were 
stricken with fever or amallpox. It now owns 12 
great fever hospitals, three others for emallpox, 
five imbecile asylums, and a training ship and 
medical homes and schools for workhouse boys. 
These are controlled by 73 managers, 55 of 
whom are elected by the London boards of 
guardians, the remainder being nominated by 
the Local Government Board. 

Throngh the courtesy of the clerk, Mr. T. 
Duncombe Mann, we are furnished with 
authoritative particulars as to the staff of this 
great Poor Law aasociation. In respect of 
medical appointments, the following details are 
given. 

Infectioua Hospitals. There are 12 
medical superintendents at £400 a year, rising 
£25 annually to £700, all with unfurnished houses, 
coal, light, and washing, and some receiving extra 
remuneration for acting as clinical instructors to 
medical students. These officers are in supreme 
control, and their duties are, therefore, very wide- 
reaching. About 50 assiatant medical officers 
are employed, in two grades. Those in class | 
receive £280 the first year, and afterwards £300 
per annum ; while for class 2 the scale of pay is 
£180, rising £20 annually to £240—all with board, 
lodging, and washing. Among the assistant 
officers about 14 vacancies occur yearly. 


Imbecile Asylums. Medical superin- 
tendents receive £600, rising £50 yearly to £80), 
with the same allowance as in the hospitals. 
Their staff of 14 medical sasistanta comprises 
three classes of appointment. The scale of pa 
in the first class in £250 to £300; in the second, 
£180 to £200; and in the third, £150 to £170, in 
each case advancing by £10 yearly. All aasiat- 
ants receive also board, lodging. and washing. 

The medical officers of ouse infirmaries 
are less liberally remunerated. Where several 
reeident doctors are required—es in the larger 
London unions—the senior officer may receive 


~~ 


et pay offered seh paltry and in country 
vana,’ 
areas the scale is often lower. 

Matrons and Nurses. The responsible 
officer in charge of the nureing and household 
establishment in Poor Law hospitals and asyluma 
is the matron. Her post is generally admitted 
to be an arduous and anxious one. With or with- 
out the aid of an assistant, she is required to 
superintend the work of her staff of nurses, to 
train the probationers, and, while thus attending 
to the professional side of her duties, to secure 
the amooth working of the whole institution by 
careful regard for a thousand domestic details, 
These duties need a qualified nurse who is also 
a capable. energetic organiser; and well paid as 
she is, the matron fully earna her salary. In 
nursing institutions generally, her normal rate 
of pay na a resident officer is from £80 to £100 a 
year, and her aasixtant receives about half as 
much. 

Respecting the Metropolitan Asylums Board 
wervice, Mr. Mann writes: “The matrons of the 
Ronurd's institutions must all be trained nurses ; 
the pay varies from £100 to £1500 year, accord- 
ing to importance of position. In each case full 
resident allowances are granted. In the case of 
the medical schools the matron ia head of the 


_inatitution; but in the case of the asyluma and 


hospitals is not, the medical superintendent 
being in charge. The whole number of matrons 
employed is about 27." 


Nurees under the M.A.B. Tho atuaff 
of nurses employed by the M. A. Hz. is a very largo 
one ; it varies considerably from time to time, 
but generally numbers about 1,200, the groat 
majority being employed at the Board's hospitals, 
and « few in the asylums and institutions for 
children, The appointments made are of three 
grades—namoly, as charge nurses at £460 a year, 
rising to £40; first-class assistant nurses, £24 ~ 
£28; and second-clans assistants, £20--£24; the 
increment in each case being an annual one of £1. 
Full resident allowances are provided in each 
grade. The annual leave for charge nurses is 
four weeks, and for the rest three weeks. 


Candidates for Appointment as 
Nurses. Applicants for the position of charge 
nurse must be at least 25 years of age, and are 
required to provide certificates of three years’ 
training in either a general hospital with a recog- 
nised school for nurses, or ‘a Poor Law intirmary 
in which xystematic instruction is given and tested 
by subsequent examination by an independent 
authority.” These officers are eligible for pro- 
motion to the positiun of superintendent nurse 
and matron. Assistants of the first class must 
be 23 or older, and must have undergone o year # 
training at one of the institutions 4 
mentioned. Two years’ service in this grade ts 
essential for advancement to the next. For 
second-class assistant nurses no proof of training 
is required. Candidates must be at least 22 

ears of age, and must serve for two years befure 
becoming eligible for promotion to the first class, 
1929 
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+ unless they have had a year's previous experience 
in & hospital or infirmary, Promotion 


applicants shall have had a year's ience in 
@ public institution, while o insist on two or 
* systematic training in s 


three years recognised 
hospital school ; and those boards with a large 
hospital or infirmary under their control 
generally prefer to train their own staff aa far as 
possible. For general infirmary duty, the L. O. S. 
vertificato in midwifery is a valuable qualification. 

For head or charge posts, the usual age limits 
are 25 and 35 or 40 years, and for assistants or 
probationers, 21 and 30. Fully trained and 
certificated nurses are paid from £32 to £45 as 
resident. officers—or £65 to £85 if non-reaident— 
according to the liberality or otherwire of the 
guardians and the importance and responsibility 
of the appointment. The initial salaries of those 
who are leas highly qualified, or hold assistant 
rank, vary in the same way between £30 and £21, 
or occasionally as low a limit as £18 a year. The 
following are average figures for probationers: 
Two years’ training, £12 and £16; three yearn, 
£10, £16, and £20. It is commonly stipulated 
that applicants for nursing posts must be cither 
widows without dependent children, or single 
women, 

Position of Poor Law Nurses. 
The position aceorded to Poor Law  uurses 
variog no less than their stipends. The Metro- 
politan Asylume Board ix careful to provide 
each officer, as far as possible, with a room 
of her own, and ——— declares that “ The 
nurses rank as a clase superior to and separate 
from the other members of the female staff, 
and are boarded and lodged apart from tho re- 
mainder of the hospital staff’ But in small 
infirmaries thease officials: are sometimes far 
less punctiliously treated. In this respect, as 
in others, the service needs to be established on 
& uniform basis. 

A brief reference may be made here to the 
attendants of cither sex employed at Poor Law 
asylums and hospitals, ‘The rates of pay and 
conditions of entrance very closely resemble those 
already given relative to the posta of labour 
master and mistress, For an attoendant's 
position the qualifications most in request are 
good character and bearing, sound health. and 
physical strength. 

Stewards and StoreKeepers. The 
terms on which these officers are employed 
in the larger institutions of the guardians are 
well exemplified by the following particulars 
reapecting the Metropolitan Asylums Board, 
which are communicated by the Clerk of that 
authority. 

a — — — stewards may 
¢ t , eir ranges 
ead 40s. A week, with no resident ale nee, 
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to £300 a year, with full allowances, according 
to the size of institation to which they are 
—— — = 
for 100 children to an ——— — 
ave required, but, other things equal, a 
man with some. experience of the : Law 
tad riser couptlcnad) wedi peobatiy bare 
CO) 
some preference. The duties consist of keeping 
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This section of the Metropolitan Asylums 
Board staff includes twenty-seven princi 
posts and a considerable num 
ones, An excellent way of entering is as steward's 
junior clerk. These officers, who must be not 
ess than eighteen years of age on appointment, 
receive £40 a year, rising to £50, with hoard only. 
Their duties afford the best of training for an 
assistant stewardship, which is remunerated 
with £80 a year, advancing by £5 annually to 
£100, a8 well as full indoor allowances. Thence, 
for @ capable official, promotion to principal 
rank should be assured. 


Schools and Cottage Homes. These 
special centres for pauper children form an 
invaluable means of rescuing young lives 
from the dismal associations of the workhouse. 
For our purposes, however, the union school 
may be dismissed in a few words. It is generally 
controlled by an experienced superintendent 
and matron—the latter in many instances a 
trained nurae—at a joint salary of £120 to £200, 
with apartments and other advantages. It has 
its own small staff of teachers, who are often 
ill-equipped and indifferently paid. Properly 
qualified instructors of cither sex will usually 
find the County Council a more satisfactory 
employer than the Board of Guardians. 


Cottage homes are practically Poor Law 
colonies, in wholesome surroundings far from 
the taint of cities. Each house has its quota 
of youngsters under the care of a foster-mother 
—often a kindly-natured widow—who in return 
for wages of £20 or £25 a year and emoluments 
cooks and washes for her adoptive family and 
trains its girls in domestic ways. Sometimes 
® young or middle-aged married couple is in 
charge instead—in which case the husband’s 
share is the care of the boys out of school 
hours, and a salary of some £30 or £35. For 
theso posts, experience of children and the 
absence of “encumbrances” are rally 
essential. Humble as the work is, it is at least 
more pleasant than much that falls to the lot 
of Poor Law officials. 

Our survey of the Municipal Servioe is con- 
cluded, and we now turn to a new branch of 
our subject—the National Service. 
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By Professor SILVANUS P. THOMPSON 


ONE of the earliest industrial applications of 
electricity was to the driving of tramwa 
The first clectric tramway was installed by 
Siemens, of Berlin, in 1882; and the system 
was quickly taken up and brought to a high 
state of development by American engineers, 
owing to the bad roads rendering this form of 
suburban and intra-urban locomotion practically 
the only possible one. It is remarkablo that the 
system of traction early adopted is the one 
which commands practically universal accept- 
ance until the present date. It consists exenti- 
ally of (a) a supply of continuous current at 
500 to 550 volts, generated in (b) a central 
power-house, and transmitted to the cars hy 
means (c) of overhead conductors, whenee hy 
contact with a trolley wheel on a pole on the car 
it isled down to (d) tuo series-excited motora, which 
are placed electrically first in series with onc 
another af starting, and then tn parallel with one 
another when a sufficient speed has been attained. 

Tramway Systems. The only recent 
modifications (and these have beon adopted only 
in certain exceptional cases) are the substitution 
of a supply of current from sub-stations where a 
high voltage alternating current is converted to 
continuous [sce Systems oF Suvepiy]; the adop- 
tion of underground conduits or of methods of 
surface-contact in place of overhead wires ; and 
the use in hilly districts of shunt-excited motors. 
A few lines are indeed operated by alternating 
currents, but they are exceptional. The chief 
technical interest, therefore, turns on the 
application of continuous currents by the use 
of two series-excited motors on the car, since 
it ia this particular combination which has 
shown itself best adapted to the needs of tram- 
cat propulsion. These needs are, in the first 

lace, a great starting effort when the car 
vegins to move, and, secondly, means of changing 
the propelling effort as required by the changes 
of speed and the exigencies of ascending or 
deacending gradients. Attention must there- 
fore be first directed to the properties of the 
motor, and then to the methods of electrically 
controlling its speed, its effort, and the amount 
of current which it draws from the lines. 

The Series-excited Motor. (n page 1325 
we discussed the different methods of exciting the 
field-magnets of generators. The same arrange. 
ments can be for exciting motors, though, of 
course, the motors will have different charactcris- 
tics of working when used under the different 
conditions. 

Just as the shunt dynamo is the one principally 
used at the t day, so the shunt motor, 
with the notable exception of traction work. 
is almost exclusively used for power purposcs. 


The article beginning on page 1590 waa taken 
up wholly with a discussion of the ahunt motor ; 
we have now to study the serics motor in 
connection with its only present-day application. 

The characteristic properties of a sorics motor 
are generally considered with reference to the 
current which it takes, and are oxpressed in the 
form of curves, such as ate shown in 129. 

To help in the atudy of these we may classify 
in — columns the properties of the serics 
and the shunt motor as follows ; 


Suunt Motor Seatrus Motor 
The apeed varies, and 
ia high with a amall 
current and vice versd, 
becaueo the magnet- 
ism is created by the 
jsame current which 
| eventually flown 
1 through the armature, 
and therefore alters 
with it, and a high 
apcod is necessary to 
gencrate the same volt- 
age with a amaller 
amount of magnetism. 


The speed is prac. 
tically constant at all 
loads, and therefore 
independent of the cur- 
rent flowing through 
the armature. 


Because the magnet. 
inm increases with the 
is directly proportional | current, the tractine 
to the current, again | effort, whieh depends 
because the magnet. | upon both the magnet- 
iam ip Constant, ism and the armatnre 
| current [are pago 1502), 
in relatively greater 
) with large currents. 


The lorque [page 
152] or tractive effort 








Tt as the combination of these two qualities 
which makes the series inetor so valuable for 
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129. CHARACTERISTICS OF SERIES MOTOR 
tar! 


S.S0TRICTY 
traction purposes, for sat — when t. 
greatest ** effort is roqui this effort 
in 

wi 


F 


per unit of current than it would be 

a shunt motor, and the natura! speed of 

the motor is low when a large pull is required. 
‘The advantage of the latter is seen when the 
car is climbing a hill, for if a shunt motor were 
used it would require to run at ———— the 
an excensive 


same s as on the level, an 
demand of power would be required from the 
line. 


Ceonetruction of Tramway Motors. 
manufacture of tramway motors is an 
art which has been acquired only after years of 
experience, A minimum amount of space is 
available underneath the car, and the motor has 
to be totally enclosed to protect it from = the 
weather, The construction of the various 
parts must be without fault, for they have to 
withstand the heavy strains ranging from an 
expeditious starting up under the maximum 
load to those due to an emergency braking. 

The motor itself is invariably of a four-pole 
dosign, and a typical example ia illustrated in 
130, 181, 182, and 188. Fig. 180 gives a view 
of the complete motor ready for mounting on 
ita truck. The box-like casing, which also serves 
an the yoke of the magnetic circuit, is of the best 
caat atecl, and ia made in two parts, which are 
hinged ao that it can be conveniently opened for 
examination, as in 183. With one half of the 
box are cast the brackets which form = the 
bearings of the car-axle and other details 
necessary in mounting the motor [ace 131), 
In tramway work the motor is never placed 
directly on the wheel axles, but drives through 
a reduction spur-wheel gear, the ratio of the 
apeod of the motor to that of the wheel axle 
being from 36 to to about ftol. Ey adopting 
this arrangement the motor may be mounted 
on springs [182], which take up all the jolts and 
jars from the road, and thus protect the motor 
to a considerable extont. 

To minimise the energy-losses in the iron of 
the magnet core, it is generally built up of 
laminations riveted together. In the motor 
shown there are fout magnet-poles. Two of these, 
marked MM in 188, are in the lid, the other two 
are in the lower part underneath the armature 1. 
The pole-cores are as short aa possible, and the 
exciting coila EE are wound on formers to 
such a shape as to make best use of the space 
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available between the poles and the case. The 
armatare A [1838] is always wave-wound [ace 
page 1321), so that only two sets of brushes are 
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and in this — — 
whole of the brush gear es easi 
for inspection and repair, as in 182. The brushes 
BB thomeelves are of carbon, covering two or 
three commutator segments, and are fixed once 
and for all in the neutral position [page — 
because the motor is required to run in bo 
directions. 

When the motor is closed, they press on the 
commutator C at parts distant from one 
another by a quarter of the periphery. P is the 
pinion of the apeed-reducing gear. 

The laminations of the armature are extra 
thin, and are carefully selected for their magnetic 
qualities. The slots in the tramway motor arma- 
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180. TRAM-CAR MOTOR (Witting, Eborall & Ca) 


ture are relatively larger and fewer than in other 
types, for by this means the total space taken 
up by insulation is somewhat reduced. 

The Control of Tramway Motors. 
We have already said that tramway motors are 
connected in series at starting and afterwards 
in paralicl. The reason is one of economy, for at 
the start the value of the current is controlled 
solely by the insertion of resistance in series 
with the motor, just as in the case of the shunt 
motor [page 1594], and we may just as well let 
the aame current paas in succession through both 
motors as take double the current from the line 
and send it in two branches through the two 
motors. The various stages in the control which 
follow are diagrammatically shown in 134. After 
the car haa once started moving, the next opera- 
tion is to cut out the resistance, generally in 
three stages, for the current value becomes more 
and more determined by the speed of the motor 
than oy the resistance in series with it. When all 
the resistance is short-circuited [184¢] the car 
gradually attains a steady speed, and the current 
consumed will be that n to provide a 
tractive effort in the two motors, just sufficient to 
overcome the running friction of the car. 

Suppose in our motors [1239] that this tractive 
effort were 1.000 Ib., this being divided equally 
between the two motors, we see from the curve 
that for a tractive effort of 500 lb. each motor 
is requiring 25 amperes, and that according to 
the curve R. which represents the relations for 
series connections, the speed will be 62 miles 
per hour. 


Parallel Connections for Top Speed. 
Under certain conditione—for example, on a 
long hill—it is advisable to continue to run 

with the motors in series, but often 
a higher speed is required. We put 

the motors in serics to economise cur- 

rent at starting ; we now put them in 

parallel to attain a high speed when the 

car is well under way. for the speed 

- is dependent on the voltage, and 
~ when they are running steadily in 
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132. MOTOR: END COVER OPENED, SHOWING 
COMMUTATOR AND BRUSHES 


series, the voltage on cach motor in about 250, 
while if we could get them running steadily in 
parallel——iie., each straight across the mainn— 
the voltage across the terminals of cach would 
be 500, and a high speed would result, us shown 
in curve ( {129}. 

The transference of the motors from series to 
parallel must be done in stages, for resistance 
must first be introduced to limit the rush of 
current which takes place when the motor 
connections are altered from 134 to 134d. ‘This 
resistance is then cut out in stages, as shown in 
134, d, ¢, and f. With conditions 184/ 4 steady 
speed is again attained, and to continue our 
example, we will take it that at this increased 
speed a larger tractive effort: of 1,500) Th. is 
required. With 750 Ib. effort per motor we sec 
[129] that about 34 amperes are required per 
motor, and this time twice this amount-—-namely, 
63 amperes —will be required from the line. Re- 
ferring to curve A. we also see that the speed 
(corresponding to these 34 amperes per motor) 
will now be about 12 miles per Lour. 

The Tramcar Controller. The con- 
troller is really a series of switches by which the 
driver, by moving a handle, performs, in succes- 
sive stages, the operation of cutting out re- 
sistance and of placing the motors inseries and in 
paralle) with one another as required. The prin- 
ciple of the apparatus is shown in 135. By this 
it will be easily understood that as the handle is 
moved round in the direction indicated, and more 
of the wipers come in contact with the serrated 
copper-plate upon the controller drum, more of 
the resistance is cut out. The reader should follow 
out the path of the current in the position 
sketched, and the diagram 135 should be com- 
pared with the upper part of the actual apparatus 
shown in 136, in which the serrated plate takes 
the form of strips which are connected electrically 
by being fastened to the same braze spindle. 





Seriee-paraiie! Contacts. Fig. 187 is 
a developed diagram to show the operation of 
switching the motors in series and parallel. When 
the controller is in the series postions the current 
flows through GI, a, H. and J, and the motors are 
thus in series ; and when in the parallel positions 
the current divides at G and flows thus; 

Go oJ. 
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Reveraing the Motors. ‘This is generally 
performed by a separate drum, one type ot 
which is shown diagrammatically in 138. ‘To 
reverse the direction of rotation of a motor, 
the field current has to be reversed with respect 
to the armature, and this is done by moving 
the dram to the left or to the right so that the 
metal plates A and B come into contact with 
the left-hand ofr right-hand set of wipers. tn 
the former case the path of the current. ix 
+ MdN’AXYO'’eP'Z ~-. and in tho latter 
+MdNY¥XOeEPZ -, so that, while the direction 
Z to — remains the same, the direction between 
X and Y ia changed. 

Tramway Trucks. Small cara aro 
mounted upon single trucks with a motor 
mounted upon each axle of the truck. As, 
however, it is not) practical. fram the point 
of view of rounding curves, to have the wheel 
base—i.e., the distance between centres of the 
wheels of a truck, much more than Kix feet, it 
becomes necesary to mount the larger cars 
upon two trucks. In the inter-urban cars 
much used in America, cach axle in again used 
for driving and four motors in all are installed, 
but the usual practice in England ts to have 
only two motors, one on cach truck. By this 
arrangement a certain percentage of the weight 
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of the car in Jost for tractive purposes, and 
the driving wheels will slip sooner. To get 
over this the car is mounted on the tracks 
~=.. 4 indicated in 

ji) 188, #0 that the 

weight is taken 

nearer the driving 
whee] than tho 
ny wheel, and 












* in this way from 
Py 75 to 80 per cent. 
fi ‘s of the weight of 





the car is used for 
giving adhesion to 
the rail when 
driving. 

Brakes. The 
wafety of & car de. 
pends upon the 
reliability of its 
brakes, and these should, therefure, reecive the 
beat attention. All the different forms of brakes 
may be divided bruadly into three classces— 
namely, whee] 
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188. PRINCIPLE OF CoN. 
TROLLER DRUM 


brakes, track 
brakes, and elec. 7% semes ecsirion 
trie brakes. 

Rim Brakes. 
Of the firat the 
West known form "SERIES Pastrion 
in whore cast iron 
or hard wood ray 
brake shoes press sgaes prsmow 
against the rim Cawws resiron) 
of the wheels. 
The limit to the 
power of — this he 
form of brake is AM&4é ο 
the adhesion of 
the wheels to the 
rail. When the ND 
brake shoes are AMR EL AON 
pressed so hard 
against the wheel 
that the grip be. 
tween the wheel FULL 
and the rail is We 
overcome the tee sito) 


wheel slips, and 
it has been found 
by experiment that when tho wheels start 
alipping they continue to slip even after tho 
brake pressure has been considerably relieved, 
and that at the moment of slipping the braking 
action becomes reduced to a third of the former 
value when the friction was all at the brake shoe. 
The question of the distribution of the weight 
of the car on the wheels comes up again in 
connection with this queation of wheel brakes. 
If most of the weight rests on the driving wheel, 
it ia obvious that if all wheels are provided 
with brakes, the pony wheels will tend to start 
slipping first, eo that, in order to prevent this, 
the lengths of the rods which transmit the 
pressure to the several wheela are ao proportioned 
that the leverage on the driving wheels is 
relatively ter than that on the pony wheels, 
and all wheels tend to slip at the same time. 
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184. DIAGRAM OF STAGES OF CONTROL 


Track Brakes. In the second t of 
brake—namely, the track brake—a shoe is 
down on the track, and the limit to this 
orm is, of course, the weight of the car; for any 
downward pressure on the rails is counteracted 
by an upward force which tends to lift the car 
off the rails, or, if not altogether lift it, to relieve 
the wheels of a portion of the weight of the car 
and so make their running lees certain. This 
objection is, however, got over by making an 
electromagnet of the brake shoe and producing 
the necessary pressure by the magnetic attrac- 
tion between the iron shoe and the steel rail. 
Motor-generated Brakes. The third 
form of brake is that in which the motors 
are made to act as generators, and the energy 
they produce as such is of course taken 
from the moving car, with the result that 
it is retarded. The generated current is 
often passed through resistances, but it may 
be used to excite the magnets in the previous 
type of brake. The Westinghouse Co. have on 
the market an emergency brake in which the 
motors are made 
to act as gener- 
ators and the cur- 
rent so derived 
being sent round 
the coils of the 
slipper brake. The 
attraction of this 
to the rails also 
actuates the wheel 
brakes, so that all 
three types of 
brake are in- 
stantly applied by 
amovement of the 
controller handle. 
The Return 
Circuit. To pro- 
vide an efficient 
return path for 
the current after 
it leaves the trams 
is always an im- 
rtant matter. 
n telegraphy the 
currents are 
allowed to return 
for hundreds of miles through the earth ; for 
here the currents are small. With electric 
cars. it was found that, with the large currents 
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187. ARRANGRMENTS FOR SEBIES AND PARALLEL 


used, neighbouring gas and water pipes became 
damaged. With a view ig protectin these 
pipes the Board of Trade have made rules, the 
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most important of which is that on no part of 
the retarn circuit shall there be at any time 
more than seven volts above the negative 
terminal of the gene- 
rator. To ensure 
that this is so. among 
other things, the 
aeparate lengths of 
rail which form the 
track must be cuon- 
nected together clee- 
trically. The means 
used for mechanical 
fastening are not sufficient for the electrical 
purpose, 80 that special arrangements have 
to be adopted. In some systems, the lengths 
of rail are welded to one another, but 
the usual way is to bond tho rails 
with thick copper connectors which 
are firmly riveted into adjoining rails. 
Fig. 140 shows a well-known type of 
bond. Holes are drilled into 
the web of the rail and they 
must be thoroughly cleaned 
before they receive the shank of 
the bond. When this has been 
fixed firmly in place, a hard 
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third in other casea where the width of the road 
would not necessitate an extra long bracket. 
The wires themaelvea are supported by solder- 
ing theirends 
into what aro 
known as cars 
{1414], which 
are screwed 
into tneula- 
tore, such as 
141° and 142. 






The whole ar- 

Pci al is 

then slung as 138 

peace + DIAGKAM OF 
e 


: REVERSING DRUM 
eccond insu- 


lator, as 145, being inserted before the auspen- 
sion is made fast to the polo. The constructions 
shown in 148 and 144 are adopted for tho 
first method of suspension mentioned above, 
148 showing the arrangements 
on straight runa of line, while 
144 is the arrangement which 
is used on curves, where tho 
wire must bo on the same 
level as the tackle which takes 


steel stud is then forced intoG&™~ i —— the side thrust frum the trolley- 
the hole down the centre of  ~ ik exit lo. 
the shank, with the result that i it igre Construction of Inau- 


the bond and the rail are forced . 
into very intimate contact. It’ 
is found that by far the greater - 


leap 


lators. The material used for 
tramway insulators is brittle, 
and, in consequence, cannot 


per of the resistance of tho “a emer" = withstand any great tensile 
ond is in the contact between | ie Ves stress, although it in strong 
° . : Swe * @¢ ; ; 
it and the rail, so that the. — * an against compression. In con- 
greatest care must be taken a · sequence of this tho insulators 
to sce that the rivet is right ' Ve outers have to be so constructed that 
home. Asa further precaution . ‘<: * if je the pull between the ends is 
the various track rails are’ ‘hee * taken up in the insulator by « 
cross-bonded at intervals. pe ; J compression. How this is done 
Overhead Construc- A ie may be casily seen by tracing 
tion. The problem in over- : 2 out the path of the stress in tho 
head construction may be ‘a ~~ section khown in 146, and also 


stated thus: Suspend a copper 
wire, of diameter about § of an 
inch in such a way that great 
mechanical strength is vbtained, 
and with an insulation au ficient 
to withstand 500 volte. As re- 
gards the poles, three methods of construction 
are used in England—namely, (1) a side-polo 
on one side of the road with a long bracket 
which supports both the up and the down 
wire; (2) a centre-pole along the middle of 
the road, with short brackets on each side; 
and (3) poles on both sides of the rvad, the 
conducting wire of cop- 
per being slung from a 
atee] suspending wire 
stretched right across 
the road. Of these 
three the second makes 
the best mechanical 
job, although in busy 
thoroughfares it is out 
of the question. The 
first is cheaper than the 
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186. CONTROLLER 
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in 1410 and 142. The insu- 

- lation resistance of an exposed 

- insulator depends upon two 

things —namely, the material of 

which it is made, and the state 

of its surface to prevent creeping 

of the current along any film of moisture that 

may form. The section in 146 has been specially 

chosen to meet this last point, for the rain 

falling on it will not drain off on to the metal 

eye-pieces at the end, but will flow to the 
projecting rib which passes around the centre. 

Special Detaile. For crossings, special 

ears, known as frogs, have to be provided to 

guide the trolley on to the required line. Other 

special requirements are when the line runs 

from one acction tu the next, each section being 
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serplied with ite current sepa- eugene a few cases this switch is actuated 
rately. For this a larger car “LP 2 mechani by the weight of 
is used, made in two parte, oo. ae c the car; but more often the 
insulated from one another and aa ZS ~ switch is actuated by electro- 
from the common support. b= BQ - sd “magnetic means. In some sys- 
end types of frogs and section eZ tems a long electromagnet fixed 
insulators are u and, havi << under the car acts magnetically 
described their purpose, such on an armature in a sunken 
and other details may box under the stud. 
be readily studied by _ white... 9 In others, the electro- 
anyone iving in the öSAO - magnet that moves 
neighbourh of an the switch is placed 


electric tramway. 
Collecting 
Trolley. The mcans 
almost universally 
adopted in England and America for collecting 
the current from the line is by a trolley. A 
trolley is a grooved wheel mounted on the end 
of a more or less flexible steel pole, which, in 


TES 





141. DETAILS OF OVERHEAD SUSPENSION 


in the stud-box, and is 
brought into operation 
il the car makin 
electric contact wit 
the stud. In all cases the car is provided with a 
long metal skate or runner under the car, which 


glides from stud to stud and so continually picks 
up the current from the mains through the studs. 





143. OVERHEAD CONSTRUCTION FOR STRAIGHT 
PART OF ROAD 


the case of cars with roof seats, is 
supported on a pillar about six feet 
high. A section showing the inside 
mechanism of the type of pillar 
used by Mesars. Blackwell & Co. is 
shown in 146. The arrangements 
provide for the movement of the 
trolley-polo up and down to suit 
the varying heights of the over- 
head wire, for supplying an upward 
pressure to the pole, so that the 
trolley-wheel makes a sure contact 
with the wire, and for swinging the 
polo round when the direction of 
motion of the car is changed. Qn 
the Continent a bow, which slides 
along the under surface of the over- 
head wire, is often used to collect 
the current. 

Surface-contact and Con- 
duit Systeme. In crowded 
city streets, where any overhead 
conatruction is likely to prove ob- 
atructive. other collecting arrange- 


ments are sometimes J 
adopted which collect the | 
current from the road” 
below the car. In surface. “~~ 
contact systema, the current 


is collected from studs set 
in insulating blocks of 
cement or asphalt in the surface of the road. At 
times, when no car is passing over them, these 
studs are “dsad,’’ being automatically dis- 
connected from ‘the feeding maina. car 
itaelf when it comes over the stud must make 
it alive—that is, put it into communication 
with the mains by some sort of switch. In 
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144, OVERHEAD CONSTRUCTION USED 
IN CURVES 


In the conduit system the 
live conductors are placed on 
insulated supports in a tunnel 
or conduit which runs along 
under the middle of the track. The conduit 


*. has a slot about 1 in. wide opening all along 


into the road, and through this slot is let 
down from the car a plough, which glides along 
the conductor and so collects the current. An 
advantage with this system is that it is an easy 
matter to mount two conductors in the conduit, 
one on each side of the slot, and so provide 
an insu- a 
lated re- MS \ 
turn for ie ea | 
the cur- — eS 
rents, so L Bake cat ae eee Mae as 
that the wi ON Le 
bonding of 5 
the rails 
becomes 
unneces- 
sary. But in any case a conduit is much 
more expensive than either the overhead or 

the surface contact mi. 

‘Regenerative Control. One 
disadvantage of the ordinary use of 
series motors is that the energy spent 
in pushing the car up a hill cannot be 
recovered when the car is running down 
the other side, for the energy given out 
by the car when runni: g down ainsi be absorbed 
in resistances, motors of this kind not being 
adapted to return it to the line. If, however, 
shunt motors are used instead, the case is altered, 
for then when the car is running quickly cown 
hill the motion makes the motors act as genera- 
tors, which feed the current back into the line. 
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By JUSTIN McCARTHY 


AFTER the death of Caligula there came a short 

interregnum. Chaerea, by whom Caligula 
had been put to death, was a Republican in 
politics, and many of the Senate had grown into 
revolt against the Imperial system because of the 
atrocities which had been perpetrated during 
the recent reigns, and they were also anxious 
to obtain once again the real control of the 
State. 

An attempt was made to bring the Imperial 
succession to an end, and to set up a Republic. 
Chaerea and the Senate, however. were counting 
without the army. The soldiern were devoted 
to Imperialism, and their leaders found an heir 
to the throne. Their choice lighted upon 
Claudius, the brother of Germanicus; they found 
him in the Imperial palace, made him their 
captive in a friendly fashion, carried him to the 
camp, and proclaimed him Emperor. Claudius, 
who had himself no inclination for an Imperial 
position or public life, yielded to their demands, 
and the Senate saw no chance of resisting them. 
Claudius, who became the fourth of the Roman 
Emperors, was born at Lyons in the year 10 B.c. 
As he grew to manh he lived in seclusion, 
devoting himself to study. His way of life had 
made Caligula regard him as a harmless, con- 
temptible personage, and he was thus probably 
saved from hostile feeling on the part of tho 
Emperor and his favourites. But the man 
who was thought too insignificant to be a 
dangerous rival became Caligula’s successor 
to the throne. 

A Weak Character. Claudius, while 
in seclusion, had written a history of the 
Etruscans and the Carthaginians— books which 
are wholly lost; and he wrote works in 
Greek as well aa in Latin. He was fifty 
years old when he was almost literally lifted 
to the throne. He began his reign with good 
intentions, and gave promise of success ; but 
he was weak and timid, and was always 
under some influence not that of his own 
inclination. At first he came under the influence 
of the army, and allowed Rome to become 
once again a military despotism. His armies 
were victorious in many wars, converted Maura- 
tania into a Roman province, and began a new 
conquest of Britain. But in the meantime a 
conspiracy against him was plotted on behalf of 
new aspirants to the throne, and the discovery 
of this scheme made him a victim to panic, and 
brought him under the absolute influence of his 
wife, Messalina, who had a short way of getting 
rid of personal or political enemies. History and 
literature have consigned the name of Messalina 
to eternal infamy, and made it the synonym of 
schon, and cruelty in woman. Messalina 
prev upon her timid and yielding husband 
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to sanction all manner of cruclties and death 
warrants against those whom she made him 
regard as his most dangerous enemies, and 
35 senators and 300 men belonging to the 
order of knighthood were put to death. Messa- 
lina carried her outrages upon law and humanity 
so far that even Claudius was prevailed upon to 
stand up against her. In defiance of all public 
law and public decency, she entered openly on a 
second marriage, although she had not been 
divorced by her Imperial husband. This was too 
much even for Claudius, and he gave his consent 
to the passing of a sentence of death on her, and 
to its execution. (Claudius afterwards married 
his own niece, Agrippina, a widow who had, 
by her former husband, a son named Nero, 

Agrippina. Agrippina seon showed her. 
self an appropriate successor to the infamous 
Messalina. Nero was then about 11 years 
old, and Agrippina, who exercised for a 
time full control over her husband, soon made 
it apparent that she was determined to secure 
the succession to her son, and to exclude from 
it Claudius’s son, the young Britannicus. She 
appointed Seneca, the philosopher, tutor to Nero. 
When Claudius succeeded to the throne he gave 
an cnormous sum of money to the army, to be 
distributed proportionately amongat: the officers 
and the men. This was done to secure the support 
of that military strength without which he did 
not believe that he could hold his position. This 
display of premeditated extravagance had an 
important effect. on some succeeding chapters of 
the Imperial history. It made it the interest 
of the army to have as many vacancies as possiblo 
in the succession, and also left it open to those 
who believed they had claims on the throne to 
become rivals in the market for the purchase of 
the military support. 

Claudius still continued to reign, and, although 
he had yielded so far to the influence of Agrippina 
as to adopt Nero for his successor, the Empress 
feared that he was not satisfied with this con- 
cession on his part, and that he might pluck up 
spirit and restore the natural order of succession. 

There was one ready way for such a woman 
in such a Court to secure the fulfilment of her 
great scheme. She arranged for the poisoning 
of Claudius, and thus made the way open for 
the accession of Nero in 54 A.D. 

Accession of Nero. Nero was but 4 
youth when he came to the throne, and for the 
first few years gave good promise. Ee profesaed 
a love for peace, justice, and order, and the 
teachings of Seneca seemed to have some influ- 
ence over him. One story illustrating Nero's 
disposition at this time has been preserved for 


us by his biographers. When he was called upon 
for the first time to sign a death warrant ho 
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declared pathctically his sincere wish that he 
had never learned to write, that he might thus 
have escaped from so painful a duty. This 
condition of the Imperial mind did not last long, 
and Seneca soon saw that his pupil was endowed 
with a fierce and passionate nature which 
philosophy could do little to restrain. There 
was in Nero’s temperament. a singular blending 
of the furious tyrant and the artistic amateur. 
He loved music, and tried to make himself an 
mecomplished performer, and he had a taste for 
the stringing together of verses—they could 
hardly be called poems. He had a passion for 
the nage and even for the arena. It was one 
of his delights to drive chariots and display his 
xkill in the management of horses before the 
assembled multitudes in the great Roman 
Amphitheatre. The citizens of Rome had thus 
the opportunity of seeing their Emperor, who 
belonged to the family of Julius Caesar, make 
exhibitions of himself in this unseemly fashion. 
Often, too, he indulged his humour for the 
recitation of some of his own verses on the 
public stage, accompanying himself with what 
he believed to be appropriate music on a 


harp. 

the Burning of Rome. These were 
only harmless absurdities, but Nero indulged 
in other tastes in the fashioning of public 
exhibitions which were abominable even for the 
worst days of the Roman Empire. His reign 
was marked by its persecution of the Christians, 
which he endeavoured to justify by accusing 
thom of having carried out a plot for the burning 
of Rome. A great) conflagration did break 
out in Rome during the year 64 a.p. which caused 
the utter destruction of nearly two-thirds of the 
city. Many historians have stated that the great 
fire in Rome was the work of Nero himsclf, or 
those whom he employed for the purpose, but 
there did not seem any substantial ground for 
such acharge. It is said, and the story may 
he true, that he admired the sight of the 
burning city from one of the surrounding hills, 
while he declaimed some lines about the burning 
of Troy and accompanicd them with his lute. 
Literature and poctry have many allusions to 
Nero tiddling while Rome was burning. and 
there would have been nothing out of keep- 
ing with his character if he had made the 
occasion an opportunity for such a display. 
He asserted that the fire was the work of the 
Christians, of whom there were many in Rome 
at the time, and he made this belief an excuse 
for the infliction of cruelties on them which were 
strange even to his days. 

Cruelty to the Christians. Many 
of the Christians were by his orders wrapped 
up in the skins of beasts and sent through the 
public arena pursued by fierce dogs, who 
tore them to pieces for the amusement of the 
assembled crowds. On the occasion of a public 
festival in his public gardens, Nero had a number 
of Christians smeared allover with pitch, and at 
his command the pitch was set aflame and the 
—— eatery were made to burn as 
iving torches until they fell u the und, 
died, and then eraduaily burned to aes” 
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Nero rebuilt the city of Rome with great 
magnificence, and had a new and superb palace 
raised for himself on the Palatine Hill. When 
his extravagances became coo costly even for 
his macans, be plundered the provinces without 
any form of law in order to make good his ex- 
penditure. If a wealthy citizen refused to 
contribute towards the Imperial expenses, 
Nero ordered the confiscation of his property, 
and condemned the offending owner to perpetual 
exile, or, in some instances, to death. 

Conspiracies Against the Tyrant. 
These insufferable excesses at last drove 
Kome of the Senators and the Equestrian 
order into a conspiracy against the tyrant, but 
it. was discovered before it could be put into 
execution. Among those who were accused of 
having taken part in it were the poet Lucan, 
whose famous ‘ Pharsalia” has still a place 
on the shelves of our libraries. Another 
of the accused and condemned conspirators 
was Seneca, Nero's early teacher. Lucan had 
been at one time Nero's friend, and they had 
many tastes in common ; but Lucan’s poetry 
was genuine, while Nero’s was only sham, and 
the Emperor became jealous of the poet, and 
would have nothing more to do with him. 

Seneca, Lucan and the rest were declared 
guilty and sentenced to death, and were 
ordered to bring about that death by open- 
ing their own veins. Seneca’s wife, Paulina, 
was so devoted to him that she implored his 
consent that she should die with him. Seneca, 
after endeavouring to persuade her to endure 
life without him, consented at last to her 
prayers, 

Boadicea’s Rising. During the reign 
of Nero took place the famous rising in Britain 
under Boadicea, “the British Warrior Queen.” 
Boadicea was the wife of a British king who ruled 
over the Iceni, a people occupying that part of 
England now known as Norfolk and Suffolk. 
When her husband died, one of the Roman 
commanders in the island seized the territory, 
made the queen a prisoner, brutally scourged 
her, and ill-treated her daughters. Cowper 
tells us how Boadicea, “‘ bleeding from the 
Roman rods,”’ called for ‘‘ vengeance from 
her country's gods.“ Boadicea escaped from 
her captors and raised a large army to defend 
the British soil. Her army defeated the Romans 
at Colchester, occupied London, and destroyed 
in their battles, so Tacitus tells us, some 70,000 
Romans. Boadicea’s victory seems to have been 
only a sudden surprise which disarranged the 
reparations of the Roman _ garrison. The 

man Governor of the island was absent in 
Anglesey when Boadicea's movement broke «ut, 
but returning, advanced against her and infli-+ed 
an overwhelming defeat on her army. The 
historians state that the Roman army had only 
10,000 men, while the British forces numbered 
200,000, and that the British loss amounted 
to 80,000 killed, while that of the Romans did not 
exceed 400. We must bear in mind that we have 
to depend on Roman historians for the details 
of these events, and it is not unreasonable to 
assume that they made the most of the Roman 


victory. What is certain is that Boadicea was 
completely defeated, and in her despair, took 
poison and died. 

Rome Weary of Nero. The Roman 
world was growing weary of Nero, and Nero 
appears to have n growing weary of the 
Roman world. He made an expedition to 
Greece not with the object of effecting any great 
conquests there, but for the purpose of displaying 
his own skill in dramatic performances and in 

mes of strength and athleticism. Either 
Kero's ood opinion of himself was fairly justitied, 
or the Greek spectators were disposed to be very 
generous with their plaudits to the Roman 
sovereign, for Nero seems to have made quite a 
triumphal p , and even at Olympia—the 
historic ground of the famous Olympian games, 
where stood the colossal statue of Zeus, by 
Phidias—Nero’s feats were actually rewarded 
with a prize. He expressed his gratitude for 
the honours paid him by proclaiming the liberty 
of Greece, but it does not seem that Greece 
benefited much by his cheap generosity. He 
returned to Rome, where the people in gencral 
were thoroughly tired of his tyranny, his cruelty, 
his utter indifference to the welfare of the State, 
and his absurd eccentricities. A conspiracy 
was formed against him, led by some influential 
public men, and Nero soon found that he had no 

werful friends left in the capital or in the State. 

e fled from Rome and hid himself in the farm 
of one of his freed men, one of the very few 
friends he had left to him on earth. He realised 
that there could be no safe refuge for him on 
Roman soil, and that there was no time for him 
to make his escape into any foreign land. 


Nero Commits Suicide. When he heard 
the trample of the horses of his pursuers from 
Rome who were riding to his capture, he 
resolved to put an end to his life with his own 
hand. His latest words were characteristic 
of his extraordinary self-conceit. ‘‘What an 
artist,” he exclaimed, “perishes with me!” 
Then he plunged a dagger into his throat 
and died. The line of the Cæsars came to an end 
with the death of Nero. That line, however, 
had not been continued even thus far by actual 
family descent. The succession, as we have 
seen, was brought about in some instances by the 
arrangement of legal adoption. But the line 
of the Cæsars brought to a close a most memor- 
able historic chapter of history, and it is not easy 
to imagine any stranger anti-climax than is 
represented by that Imperial line which began 
with Julius Cesar and came to an end with Nero. 

Then began a struggle for the creation of a 
new Imperial line. The movement against 
Nero, which had ended in his death, was mainly 
p™moted by Sulpicieus Galba, a member of a 


gaat family. Galba had been a Consul, 
c of the government of Gaul and after- 
wards of some of the Spanish provinces. He 
had made himself popular with the army and 
when the plot against Nero was organised, the 
Pretorian gu had been promised in his 
name, though it does not seem by his authority, 
a huge money gift if they would adopt his cause 
in the contest for the throne. 
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Galba Proclaimed Emperor. Galba 
came to Rome at the time of Nero's fall, 
offered himsclf as a candidate for the succession, 
and was proclaimed Emperor. His reign was 
very short—lasting only about seven months. 
The lavish gifts which the soldiery expected 
did not come and historians credit Galba with 
the honourable declaration that he chose his 
soldiers, but did not and would not buy them. 
Gialba, during the short opportunity given him, 
did not display much capacity for dealing with 
& great crisis, and made himself conspicuous 
only by his extreme parsimony and reckless 
severity when he met with opposition. Thoro 
was a rising of the soldicrs against him chiefly 
inspired by Otho, a former friend of Nera, and 
an ambitious man. Otho had during Nero's 
reign governed some of Rome's foreign provinces, 
but when the uprising against Nero became 
serious, Otho, putting aside all his past associa- 
tions, became filled with the idea that as his 
old friend and sovereign was now out of tho 
way there was no reason why he should not 
himself be chosen Emperor. Otho became one 
of the adherents of Galba, but when he found 
that he had othor views as to the best 
candidate for the throne, Otho turned against 
him, sought and obtained the support of the 
military and was proclaimed Emperor by the 
roldiery who put Galba to death. 


Vitelliue. In the meanwhile a new claim- 
ant had arison, with a powerful force behind 
him. This was Vitellius, the commande: of 
the Roman legions on the Khine.  Vitellius, 
although he had never displayed great military 
qualities, had succeeded in making himself popu- 
lar with his soldiers, and when the rising against 
Galba took place, the legions of the Rhino 
proclaimed Vitellius Emperor at Cologne. 

His troops marched through Italy and defeated 
the troops of Otho in a decisive battle. This 
defeat so disheartened Otho that he killed him- 
self and thus left Vitellius mastor of the political 
and tho military field. Vitellius was proclaimed 
Emperor at Rome. Ho was not, however, 
Ktatesmanlike enough to see that his fabric of 
Imperial greatness stood on a foundation of 
sand. ‘The mannor in which he had been raised 
to tho throne might have afforded him obvious 
reasons for distrusting the solidity of such a 
success. He had been proclaimed and, prac- 
tically, created Emperor by tho legions of 
Rome in one of her foreign provinces, and this 
might have served to remind him that there 
were other Roman forces, equally great, in 
other foreign provinces, which had not sustained 
his candidature, and which might at any 
crisis raise up a rival. 

But Vitellius persisted in acting as if nothing 
could threaten his position. He did all he could 
to retain the devotion of his legions, allowin 
them the fullest license in their dealings with civi 
affairs while all he asked for himself was the indul- 
gence of his own pleasures, among which a love 
of eating and drinking was the most dear to him. 

The period was one of great anxiety for 
Rome. There was a great jap in the Jewish 
provinces, and the commander of the army sent 
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to subdue that rising was destined soon to make 
an historic name. This was Vespasian, who 
was born of humble family, but who showed 
much capacity for political and military life, 
who had risen in the army and served in Germany 
and in Britain. He was conducting the military 
operations for the suppression of the Jewish 
rising whon the struggle began between Otho 
and Vitellius. The Roman troops in eastern 
regions took example from the conduct of tho 
legions of the west. They had proclaimed their 
commander Emperor of Rome, and now the 
army of the cast thought the time had come 
for them to assert their right of election, and in 
the city of Alexandria they proclaimed Vespasian 
Emperor. 

Vespasian. The same ceremony was per- 
formed in other eastern cities, and Vespusian was 
called upon by his supporters to go to Rome and 
claim the throne. — Vespasian saw that the situa- 
tion was not only serious but critical, and we 
may suppose that hoe considered the condition of 
Rome, then and for some time past, absolutely 
intolerable, that he had patriotism enough to 
wish to help towards the setting right of the 
Empire, ca sufficiont faith in himself to believe 
that he could accomplish his purpose. He left 
his son Titus to conduct military operations 
in the enst, and asx he had to superintend 
affairs in Kyypt he sent one of his commanders 
to march upon Rome. Before he could arrive, 
however, the legions who were engaged in tho 
dethronement. of Vitellius had captured Rome, 
and Vitellius had been put to death. Vespasian, 
therefore, found no difficulty in his way when 
he arrived in Rome and accepted the position 
of Emperor. 

The reign of Vexpasian opened amid severe 
struggles in Judes and also in some of the 
(corman and the Gallic provinces of Rome. The 
Uprising among the Jews proved to be serious, 
The Jews resisted the Roman soldiers with all 
the hereditary courage and perseverance of the 
Maccabees, Josephus, the Jewish historian, took 
& leading part in the defence of his country. 

The Capture of Jerusalem. The arms 
of Romo prevailed and the city of Jerusalem 
was captured by the soldiers of Titus. Josephus 
had been made a prisoner by the Romans, and 
was a captive in the Roman army at the time 
when this event occurred. Jerusalem had 
borne with heroic and desperate resistance the 
singe of the legions of Titus, but the result was 
inevitable, and the Romans entered the city. 
The conquerors behaved asx conquerors were in 
the habit of doing in those days. They burned 
the great Temple of the city, and dispersed its 
very ashes by passing the ploughshare over its 
site. They caused an immense flight of the 
inhabitants from the land of their birth, which 
was the beginning of the dispersion of the Jews 
which went on for so many generations. 

During the wars in Judea and in the European 
provinces of Rome Vespasian was doing his best 
to restore order to his capital and his country. 
He removed many unfit and corrupt office 
holders who had been put into power by Nero 


and other Emperors. He reorganised the finan- 
cial system, which was in utter confusion ; he 
restored the Capitol, which had been reduced to 
ruins by the great fire ; he built the Coliseum ; 
established a great public library, and appointed 
a number of State-paid teachers to give instruc- 
tion in literature and rhetoric. — 

The exponents of the Stoic doctrines in Rome 
were loudly proclaiming republican principles, 
and Vespasian thought it his duty to expel them 
from the country. He had so little inclination 
for war and conquest that, owing to his influence, 
the Temple of Janus remained closed, showing 
that peace prevailed throughout the land. Janus 
was one of the ancient Latin divinities, and the 
opening or closing of his temple gates denoted a 
state of war or peace. Vespasian lived after the 
simplest fashion, and the habits of his court life 
were in striking contrast with the luxury and 
extravagance of some of his predecessors. He 
so steadily avoided all unnecessary expense that 
he was accused of avarice by some of his con- 
temporaries ; but it does not appear that love of 
laying up money formed any motive for his 
simple and modest life. Wherever and whenever 
money was wanted for any purposes of value to 
the State and the public he always had an open 
hand, 

A New Atmosphere in Rome. His 
influence and example accomplished much for 
the reform of morals and manners in Roman 
society, and an atmosphere of purity and patriot- 
ism breathed once again throughout the State. 
Vespasian was entirely without affectation, and 
not only was he totally unashamed of his humble 
origin, but he treated with scorn the attempts of 
some of his adherents to trace out for him a 
Jineage which might bring his family into the 
sphere of aristocracy. The later years of his 
reign were marked by few events of great 
historical interest. One of these was the rise 
into reputation and fame of Julius Agricola, who 
held for seven years the government of Britain. 
He subdued completely the whole of that island, 
with the exception of the Highlands of Scotland, 
and ruled with such moderation and justice that 
he all but reconciled the British people to the 
domination of Rome, and succeeded in making 
the study of Roman literature and art a favourite 
occupation among the intelligent classes. His 
daughter was married to the illustrious historian 
Tacitus, who has written that life of his father- 
in-law which is a classic in our days as it was 
when Rome was still mistress of the world. 

Vespasian’s health broke down in 79 a.p., and 
he went to recruit his strength to his country 
home in the Sabine mountains. But the re- 
moval came too late to effect any change in his 
condition, and in the middle of that year he died. 
When he felt his last moment approaching, he 
said to those around him, some of whom had 
wished to gratify him by proclaiming him a 
divinity, ** Just now I begin to believe that I am 
becoming a god.“ This was evidently a closing 
touch of his characteristic humour, and he added, 
“An Emperor ought to die upstanding,” made 
a sudden effort to rise to his feet, and then died. 
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By Dr. A. T. SCHOFIELD 


"THE nerves are not mere expressions or ideas ; 
they are actual threads or fibres, stretching 
all over the body just as the mass of telegraph 
and telephone wires run everywhere over 
London. They connect the “ brain-centres ”’ 
with every part of the organism. and along 
them impulses are incessantly travelling to and 
from the brain. In order to understand the 
machinery by which the mind controls the 
body, it is necessary first of all to get an 
idea of the arrangement of the whole 
nervous system. We have already stated 
in an earlier section. that this system may 
be subdivided into two—one under the = - 
control of the conscious mind and will, and 
the other under the sway of the un- J 
conscious part of the mind. They — 
are called, respectively, the Cerebro- 
Spinal and Sympathetic systems. 
Brain and Spinal Cord. The 
cerebro-spinal system comprehends, 
as its name implies, the brain and 
spinal cord and all the white nerves 
connected with them. This 
complicated machine forms 
the executive of the govern- 
ment, which consists of the - 
supreme controlling rT 
of the conscious mind, and 
transmits its will to the 
whole body. All com- 


onveyed by 
the white cerebro-spinal nerves to every 
rt of the body, and are carried out 
the striped and voluntary muscles, 
to which the nerves are attached. 
This system has special control over 
the expenditure of life-force in all our 
actions and words—that is, over the 
animal life or kinetic energy of man. 
Sympathetic System. The sym- 
pathetic system is entirely different in 
every particular. Ite centres are 
situated all along the front of the 
spine, the chief one being just be- 
hind the stomach and consisting of 
a large mass of nerve-cells. From 
these centres small pink nerves 
all the organs of the body, to 
blood-veasels, and to many other phe 
It is also closely connected with the 
— part of the brain and the spinal 
co 
This system acts and carries on its surface 
ceascless and most complicated opera- {4),""° { 
— without the — mind 12. La 
ving any power to interfere or even : 
to discover. wha is going on. Its 6. 


f 


ervea 










o to : 
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the lo i nT of dares, 
Ni — Wer ex- of 


actions appear at firat sight to be mainly me- 
chanical, but o longer study shows they are all 


‘controlled and set in motion by a central pur- 


posive power for the good of the body; this 
power is the unconscious mind. Although the 
sympathetic system appears to carry on all tho 
complicated processes of life on self-acting 
principles, they are really under the contro! of 
e mind, which thus directs the actions 
of the digestive, circulatory, and respiratory 
systems ; in short, those that. produce and 
store up life-force rather than thoxe that 
spend it, or over the vegetative or poten- 
tial energy rather than over the animal 
side of the life of man. The aympathetio 
nerves are connected with the 
smooth, unstriped muscles. 


Cerebro-apinal Nerves. 
The cerebro-spinal nerves them- 
selves [105] are, as 1 have said, 
the cords or clectrio wires that 
stretch from the brain and 
spinal cord to every part of the 
body. They are white threads of 
microscopic size collected into 
bundles or bands called nerve 
trunks, the largest being three- 
quarters of an inch broad in 
the thigh [106], and the smallest, 
almost invisible, like the fine * 
thread Tf we eramine one 

we find 

surrounded by a sheath of con- 
nective tissuc, and consisting of 
bundles of smaller nerve bundles 
and blood-vessels and lymphatio 
fibres. In the nerve trunk these 
bundles are not twisted, but 
lic straight side by side. The 
bundles can be subdivided still 
further, until we get to the single 
nerve fibre [107]. 

Every nerve fibre runs (just 
like a telephone wire) straight 
from ita starting point to its end, 
and without branching or uniting 
with others. The trunks branch 
and divide and join, but the 
undivided fibres never do o 
during their course. One thirty- 
sixth part of the whole weight 
of the body is nerve substance. 


Structure of a Cerebro- 
spinal Nerve. The medul- 
lated or cerebro-spinal nerves of 
which we speak v in size 
an inch, 


2. Cerebellum 
Cervical nerves 
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First there is a protective sheath like the hemp 
covering of an underground electric wire ; then a 
fine white substance sheathing thenerve all round, 
like the sheath of guttapercha which insulates (or 
prevents any of tho electricity escaping from) the 
clectric wire in the centre ; and lastly not a wire, 
but a tube full of finid, along which, it is believed, 
the impulse travels from the brain. V 

The outer covering [107] is called the primitivo 
sheath or the newrilemma, and is a delicate 
membrane with constrictions every one-fifth of 
an inch and occasional corpuscles betwoen. 
The sheathing or —— substance is called 
the medullary sheath, medulla, or white substance 
of Schwann, it gives these nerves their white 
appearance, and it also affords rich food for 
the nerve within. on account of the large amount 
of fat it contains in an emulsion, the globules 
of which refract’ the light, and thus account 
for ita colour. 1 is semi-fluid and like chyle. 

The electric wire in the centre is called the 

aris cylinder [108], and is the essential part 
along which all impulses travel. Tt occupies a 
quarter of the diameter of the nerve, and in 
acut specimen often projects like the wick of 
a candle, It is a tube of fluid enclosed in a 
delicate membrane, and is really an enormously 





106. TRANSVERSE SECTION OF SCIATIC NERVE 


ft. Bundles of nerves 2. Epineurium round them 
3. Medullated nerve sa haa! (axis cylinder in middle) 
. Fat 


long living protoplasmic procoss from a central 
norve cell. 

Ag the nerve fibro approaches its termination 
at cither end, it first * its central coat, the 
medullary sheath, and then the outer one, the 

rimitive sheath, the naked axis cylinder 
reaking up into fibres at its attachment. 

Structure of a Sympathetic Nerve. 
In sympathetic nerves the non-medullated 
nerve fibres are also gathered up into trunks 
and bundles, and consist of axis cylinder and 
primitive sheath only ; they vary in size from 
Bong © xdoo Of an inch. The absence of tho 
modulla coat, the white substance of Schwann, 
gives these a greyish or pinkish colour. 

These nerves differ further from the medullated 
in branching frequently and forming networks. 

In the brain and spinal cord we get innumer- 
able naked axis cylinders without any sheath 
at all. The sella from which these fibres 
xpring occur generally in clusters called 

glia, and may be of any shape. They always 
ave a nucleus, and have one or more branching 
processes or poles; hence they are called um- 
polar, bipolar, multipolar, or, if without bundles, 
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apolar. One of these processes, which is probabl 
rolonged into a nerve, is always unbranched, 
and is called the axis cylinder process. 

These cells have no distinct limiting mem- 
brane, and consist of granular protoplasm with 
a Jarge nucleus. They are often angular and 
triangular in shape, and able to move when 
living. 

‘Four Kinds of Nerve Cells. We may 
recognise four varieties of these cells : 

J. Those with no white substance of Schwann 
or covering of neurilemma, as in the brain, and 
connected with the naked axis cylinder nerves. 

2, Those with no white substance of Schwann, 
but with neurilemma, as in the sympathetic 
ganglia, and connected with the non-medullated 
sympathetic nerves. 

3. Those with the white substance of Sohwann 
and no neurilemma, as in the brain, and con- 
nected with nerves of similar construction, which 
form the white substance of the brain. 

4. Those with both the white substance and 
neurilemma, as in the ganglia of the spinal cord, 
connccted with ordinary medullated nerves. 

Where the Cells are Found. Nerve cells 
are found in the brain and spinal cord, in ganglia, 
and at nerve endings in the tissues. The spinal 
cells are generally unipolar, and are embedded in 
a fincly granular ground substance (neuroglia), 
and have no neurilemma. In the ganglia of the 
oe root of the spinal nerves the nerve cells 

ave a sheath of neurilemma and a short process 
which branches like a T. 

The function of these cells appears principally 
to consist in the nutrition they afford to the 
nerve. They may also increase the area of 
nerve action, and here also non-medullated 
nerves are often changed into medullated. 
There is very little evidence that these spinal 
root ganglion cells possess any automatic or 
reflex power. All such action appears to exist 
in the brain and spinal cord only. 

Nerve matter has a specific gravity of 1,031. 
It is 70 to 80 parts water and 20 to 30 parts solids. 

The solids are composed as follows : 





Phosphoric acid... 9-0 
Phosphate potash .. as os 55°0 
Phosphate sodium.. ee ee 23°0 
Phosphate iron... ee ee 10 
Phosphate calcium ee ee 2°0 
Phosphate magnesium , : 30 
Chloride sodium. ee ee 5°0 
Sulphate potash... ee 15 
Sulphate silica ee ee a8) 

100°0 


These elements are combined to form charac- 
teristic compounds, of which the chief are 
cerebrin, lecithin, and other substances. The very 
large proportion of phosphorus will be noted. 

erves are not elastic and do not retract when 
cut, but they can be stretched without rupture. 

We know little of the active life of nerves. 
It has not been proved that they absorb O and 

ive out CO... They are very excitable, as can 
shown in various ways. 

Stimulation of Nerves. Mechanical 
stimuli — at first either sensation or move- 
ment. If continued a long time the sensation gets 


lost and the movement ceases. When a leg 


sleeps the — paralysis is believed to be 
due to the continued pressure of the under-knee 
into the hollow of the upper one, when the legs 
are crossed, so that the axis cylinder gets 
squeezed. Heat and cold stimulate a nerve, un- 
less they are excessive, when they paralyse it. 
Chemicals also, 
such as acids, al- 
kalies, alcohol, 
ether, chloroform. 
at first stimulate 


and then paralyse. \ 

Electrical stimuli la 
act most on a 

nerve at the d 


moment of appli- 
cation (making) or 
cessation (break- 
ing). Single shocks 
rapidly applied so 
excite the motor 
nerves that tetanus 
is produced in the 
muscle. It is fre- 


uently found that 107. ISOLATED NERVE FIBRES 
the further a A. Two fresh nerve fibres 


: RB Nerve filres, showing medullary 
nerve 18 sheath broken up 

Mai . dealer ee . — 
Kvyaten, an the Cylinder - 2 . ary sn¢e + OF 
iN ATCT & nenxory while substance of Schwann 

nerve is to it. the greater the effect produced 
by electrical stimulus. 

The nature of the normal stimulus is entirely 
unknown. It travels from or to the brain, giving 
rise to motion, or sensation, and moves more 
slowly than stimulus induced by electricity. 

Nutrition of Nerves. The nutrition of 
nerves depends to a great extent on the nerve 
cells, and their excitability depends on their nutri- 
tion. Nerve fibre gets exhausted more slowly 
than muscular fibre, and recovers more slowly. 
Continued inaction of a nerve diminishes its 
excitability. If any nerve be severed, degencra- 
tion sets in, and the irritation decreases from the 
cut end upwards. Repair takes place when the 





motor 
from the 


seve ends are brought together from the 
sound parts in the reverse direction. The effects 
of cutting a spinal nerve are very instructive. 
(1) If the whole nerve be divided after 
the junction of the — — 

terior roots, complete periphera 
degensration of both sensory and fe 
motor fibres sets in, the central part 
remaining unaltered. (2) If the 
anterior root alone be divided, only 
the motor peripheral fibres connected with 
it — the rest. of the nerve remaining 
sound. (3) If the posterior root be divided 
before the ganglion, the nerve only perishes 
between the cut and the spinal cord. (4) If 
it a — both before and — the 
ganglion, the Cogeneration spreads both ways. 
These experime: ta show that the centre of nutri- 
tion of anterior nerves lies in the spinal cord ; 
of the posterior in the ganglion. 

Electric Nerve Currents. There are 
small currents of natural electricity in healthy 
Merve tissue as in muscle. Natural nerve 


1. 
processes 
process, forming axis cylin- 
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currents in sensory nerves travel about 140 ft., 
and in motor 111 ft., per second. Electricit 
and light travel about 200,000 miles per secon 
Sensory and motor nerves will conduct im- 
pulses indifferently either way. The direction 
of the current is determined by the source of the 
impulse, which in sensory nerves is peripheral ; 
in motor, central. , 

As we have seen, the effect of stimulation of a 
nerve depends on the manner of its ending. 
Theoretically, a nerve can carry a current either 
bet but practically it can only be used in the 
body to convey a current in one direction, 
because of the nerve ending. The passing of a 
nerve current is therefore shown in an afferent 
or sensory nerve by pain or other sensation ; in 
an efferent or motor nerve by muscular twitching 
or movement. Sensation is the result of organic 
change in a central nerve cell, just as movement 
is the result of organic change in a muscle cell. 
The terms sensory and motor are not, however, 
quite accurate. 

Another Classification of Nerve 
Fibres. Nerve fibres are better divided into 
(1) afferent or centripetal ; (2) efferent or centri- 
fugal; and (3) intercentral—i.c., between the 
two nerve cells. 

Motor, or efferent nerves carry orders from 
the brain and spinal cord to all the muscles of the 
body. When it is remembered that cach 
muscular fibre has a nerve attached to it, the 
great number of them is apparent. The longest. 
nerve fibre is, of course, that which reaches from 
the brain to the big toc. 

These nerves end in the muscular fibre in a 
sort of flat plate, which is fastened on to it ; it 


has the power, by means of its current, of sud- 

part, and run in bundles with the 

⸗ of the insulating sheath the currents 
matter. 

of the body, and from 


denly causing the fibre—and hence the wholo 
muscle—to shorten and thicken. The nerves 
leave the brain and spinal cord from the front 
posterior sensory nerves, Thus, two 

Wires conveying currents in opposite 

ways may lie side by side ; but because 

never mix. The nerves all 

commence or cnd in some 

cae brain cell in’ the grey 
Sensory, or afferent nerves 

convey impressions from 

every part of the surface 

every part of ita interior 

to the brain, making it 

acquainted exactly with 


108. NERVE CELL, 


SHOWING Axis all that is going on. Every 
CYLINDER single fibre of the count- 
Nucleus 2. Branched less millions starta from 


3. Unbranched 


beneath the skin, or from 
some part or organ, and 
runs, joined with others in 
bundles, to the back of the brain or spinal 
cord, which it enters, and then terminates 
in one of the central nerve cells. These 
nerves convey all the intelligence to the 
brain of what goca on inside and outside 
the body. They convey sensations of heat 
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and cold, of pain and pleasure, of hardness 
and softness, smoothness and roughness, as well 
as sensations of taste and smell. In the ear and 
eye they are connected with elaborate instru- 
ments to convey light and sound. 

Sympathetic Nervous System. We 
will now leave the cerebro-spinal system, and 
turn to that with which the ¢onscious mind and 
will have nothing whatever to do—the sym- 
pathetic nervous systen {108}. We have already 
ween that it lies all along the front of the back- 
bone, Jt is also connected in very many parts 
with the spinal aystem, so that some of our 
actions are partly voluntary and partly sym- 
pathetic. Our mind can recall actions which 
make us blush for shame, but the blush itself is 
due to the enlargement of the capillaries by the 
Kympathetic nerves. 

The sympathetic nerves have, speaking gener- 
ably, the same functions as the cerebro-spinal 
nerves, being both afferent and efferent. That 


they conduct afferent impressions, not. generally 
felt. as sensations, is clear in disease when we 


J 4 
— 


experience sensation 
in parts that are 
ordinarily — without 
any feeling what- 
ever, and are sup- 
plied hy sympath- 
etic nerves. Only 
intense impressions 
or sensations — in 
disease are thus con- 
ducted) on to the 
conscious brain. The 
Kympathetic nerver 
are pink or grey, be- 
cause they consist 
only of two parts, 
the outer — tibrous 
coat and the inner 
tube of nerve matter. 
Many of the internal 
organs have xym- 
pathetic systems of 
their own. The 
heart has no less 
than three sympath- 
ete nerve centres 
in it, in virtue of 
which it beats, and 
can go on. beating, 
even when removed 
from the body, for 
many hours if fed 
with blood and kept 
warm. The beating 
is, however,  con- 
trolled in two ways 
—from the nedulla, by means of the pneumo- 
gastric nerve that slows it; and from the 
main sympathetic system, by a nerve that 
accelerates it. Hence. in indigestion, etc., when 
the sympathetic nerve is irritated, the heart's 





109. THE SYMPATHETIC 
SYSTEM, SHOWING SPINAL 
AND SOLAR PLEXUSES 


beat is quickened, and it palpitates or beats very 
fast ; whereas, if the nerve in the neck be com-’ 
pressed or irritated, the heart is slowed, and 
might be stopped altogether. Although it has 
been broadly stated that the cerebro-spinal 
system controls the actions of life, and the sym- 
pathetic, system the processes of life, yet it must 
be understood that the fibres of both often inter- 
mingle, and it is frequently impossible absolutely 
to distinguish the one from the other. As a 
general rule. however, the above distinction holds 


good, and it is most valuable. 


Nerves Given Off by the Brain. 
Nerves are arranged in pairs, right and left, all 
over the body—that is, there are always two 
alike. The brain itself gives off twelve pairs of 
nerves, as follows : 

One pair of sensory nerves from the nose, 
conveying smell. 

One pair of sensory nerves from the eye, 
conveying light. 

One pair of sensory nerves from the cars, 
conveying hearing. 

One pair of sensory nerves from the tongue, 
conveyjng taste. 

One pair of sensory nerves from the face and 
tecth, principally conveying feeling. 

Three pairs of motor nerves, giving movement 
to the eve-balls. 

One pair of motor nerves, giving movement 
to the face. 

One pair of motor nerves, giving movement 
to the tongue. 

(me pair of motor nerves, giving movement 
to the neck ; and 

One pair of motor and sensory nerves running 
to the larynx, Jungs. heart. stomach, and liver, 
and hence called the pneumogastric or the lung 
and stomach nerves. 

Large nerves supply the arms with motion and 
sensation. They leave the spinal cord in the 
neck, and, passing out. between the vertebra, 
unite in a large cord that runs under the collar- 
bone. and there divgles into tive large nerves. 
One of these five can be felt at the inside and back 
of the elbow, where it is called the funny-bone. 
and can be rolled about under the finger. It 
gives sensation to the little and ring fingers, and 
when it is rolled about a pricking sensation is 
felt in these. 

All down the back a pair of nerves is given off 
from the spinal cord about every inch, and runs 
along inside each pair of ribs. Lower down in 
the abdomen they run in the muscular wall. At 
the base of the spine two great cords are given 
off ; these soon divide again. one on each side, 
one for the back and the other for the front of 
each leg. The posterior nerve is called the sciatic, 
and when it is inflamed we are said to have 
sciatica, which is very painful. 

The nerves, like the blood-vessels, are well 
protected from violence by running along the 
inside or Jeast exposed parts of the limbs, 
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By HAROLD BEGBIE 


T° have a right judgment in all thi 

of humanity's oldest aspirations. 
in whatsoever field of activity he exercises his 
energies, can dispense with this faculty of 


is one 
O man, 


judgment. The horsedealer as well as the 
picture-dealer, the tradesman as well as the 
artist, must know how to criticise before he can 
hope to succeed in his enterprises. Criticism is 
not, as too many people suppose, a petulant 
finding fault, but rather is it that practical and 
utilitarian “art of judging of and defining the 
qualities or merits of a thing.” 

And yet, important as is this faculty in the 
practical affairs of life, the art of criticism 
remains untaught in our schools. No one is 
instructed how to discriminate between good 
and bad literature, between true and false art, 
between wisdom and folly. The schoolboy is 
supposed to emerge at the end of his studies a 
wise and prudent. man, able to choose the good 
and discard the evil. And yet the most. casual 
reflection must show us that only the closest 
and most watchful studies can produce a 
discriminating mind. 

The Intellectual Conscience. It is 
the object of this article to indicate the 
easiest manner for acquiring that sensitiveness 
of intelligence which ends in the creation of the 
intellectual conscience. We may perceive from 
the fact that it is not the profound theologian 
whose faith is shattered by a sixpenny reprint 
of one of Haeckel’s ventures inty philosophy, 
nor the conaummate painter who breaks into 
rhapsodies at the latest picture-poster blazing 
from street hoardings, that a wide culture is the 
best means for acquiring sensitiveness of intelli- 
gence. The more extended a man’s reading, the 
deeper is his reflection, and the more thorough 
and profound his experiences, the less likely is 
his mind to be the sport of every changing 
fashion and every sudden enthusiasm in the 
sphere of the intellect. It is, therefore, before 
all things, necessary for a man to study and to 
reflect before he can trust his judgment. The 
intellectual conscience, indeed, may be said to 
hang as one of the first fruits on the tree of 
knowledge. 

But since it is a platitude that no man can 
complete in a single life his search after wisdom, 
it is apparent that there must be some method 
of acquiring sensitiveness of intelligence as the 
student pursues his journey. Indeed, it is 
essential that this should be the case, for without 
such running acquisition of sensitiveness the 
student would be for ever selecting wrong 
models and following false masters. Let us, 
then, endeavour to discover in what fashion the 
student may possess himself of an mte 


conscience before he has graduated in know- 
ledge and become a scholar. 


The A B C of Criticiem. In the 
smallest and most common acts of life a 
man may set himself to learn the art of 


criticism. He will find it possible to begin 
this education at every step and turn of his 
everyday life—nay, he will find it impossible 
to avoid it. For directly a man has seen that 
it is good to ask himself why he admires or 
condemns a thing before deciding about it, he 
has learned the alphabet of criticism, and for 
ever after, in some fashion, is a critic. ‘This is 
the beginning of the gospel of criticism : nat “do 
1 like such a book or do I] detest such a picture?" 
but “why do IT like, and why do 1 detest 2” 

It is. a common experience to find people 
expressing opinions and — passing judgments 
who confess, on being questioned, that they have 
no reason for their faith. They accept without 
question the dictates of some instinct in their 
mind, and are not in the least perturbed to be 
told that this opinion of theirs is in sharpest 
opposition to the uttered judgment of many 
centuries. Never once have they asked them- 
selves what are the qualities they admire 
or dislike in the work about which they are ready 
to express so fluent and decided an opinion, 

Now, a man without scholarship cannot over 
pass a satisfactory judgment upon a work of 
art—to do that necessitates acquaintance with 
the best that has been said and written on the 
whole subject ; but he can at least give to himself 
reasons for his own sensations concerning the 
particular thing, and this he must accustom 
himself to do if he would create an intellectual 
conscience. He must learn to suspect hia first 
impressions, to be chary of listening to his dumb 
predilections ; he must. examine and crows. 
examine himself till he has good and substantial 
reasons for his judgment. Even in He Aa 
newspaper, let a man ask himself why it is that 
he prefers this J—— paper to the others 
lying on the bookstall. In selecting cloth for a 
suit of clothes, or carpets for his house, let him 
question himself as to why he chooses such a 
pattern or rejects such a fabric. Let him always 
be intelligent, logically intelligent, in exercining 
his power of will. 

Creating a Free Will. That great 
artist G. F. Watts once Jamented to the 
present writer that men and women more 
and more asked themselves if a thing were 
fashionable, and not if it were true or beautiful— 
blindly following a prejudice, and never edu- 
cating in themselves their own faculty of selection. 
Criticism, be it particularly remem » does 
not concern art and literature alone—it concerns 
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nature, it concerns life, it concerns the destiny 
of the soul. To through existence without 
having consciously used the faculty of selection 
is to miss one of the first educative forces of 
human experience. We are largely what our 
opinions make us, and not to have opinions 
is not to exist as an intelligible being. the 
other hand, to concentrate the mind upon 
the exercise of the critical faculty is to find 
oneself treading that shining path of life made 
luminous by the brightness of the greatest 
human souls. By such exercise we call into 
being the highest and the moat helpful faculties 
of intelligence, and establish in ourselves that 
oft-debated but rare possession of humanity— 
a free will. Instead of being dumb and driven 
cattle, we become separate and distinctive 

rsonalities. For a man who cannot give 
imself reasons for the creeds that he holds, the 
opinions he advances, and the course of action 
he pursues, is not a distinct and individual 
personality—he is merely the pallid shadow 
of a million inarticulate lives. 

Test Opinions by Noble Standards. 
This is the great value of learning the art of 
criticism-—it intensifies personality, The man 
who accepts blindly the machinery of his period 
is never likely to be a great inventor. The man 
who unquestioningly accepts the commercial 
methods of his fathers is never likely to make a 
future. But he who studies the existing order 
of things with the conviction that there is no 
finality in human progress, with a certain dis- 
satisfaction of mind in the progress of the present 
time, is he who will find himself presently 
discovering new avenues of advance, and per- 
eciving in the mists of the future new and more 
delectable goals for human seeking. 

But the highest form of criticism lies in 
testing opinions by the noblest standards. 
If we are asked to exalt a sailor to the heavens, 
we must first compare him with Nelson. If 
we are asked to salute a poet as the brightest 
of stars, we must first compare him with Shake- 
speare. Or, if we are asked to praise the ethics 
of a moral teacher, we must compare him with 
Plato, Aristotle, or Marcus Aurelius. We 
must never be carried away by the heady 
excitement of a moment, or by the generous 
enthusiasm of a sudden fashion. Always we 
must have in our possession some definite and 
articulate opinions concerning what is the noblest 
poetry, the ee seamanship, the sublimest 
philosophy. We must know why we prefer Words- 
worth to Martin Tupper, Cervantes to Hawley 
Smart, and Leonardo da Vinci to Phil May. 

A Persuasive Reason. Once reflected 
upon, the serious student of life will perceive 
that loyalty to the intellectual conscience 
is one of the first duties of the soul. The 
intellectual conscience will appear to him 
as greatly sacrosanct as the moral conscience. 
He will be honest with it. He will permit of 
no shuffling with it. He will accept no dictation 
from priest or journalist, will not be swayed by 
the intolerance of parents nor by the prejudice of 
schoolmasters. At the bar of his own reason he 
will arraign every question calling for judgment, 
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and only by the ents of his intellectual 
will peroeivo more and more that by ths 
exercise of his judgment his character is formed, 
his individuality is developed; and he will 
ually come to see that an increasing nicety 
of discrimination is the main pro, of life. 
Every man who has learned to withhold admira- 
tion from meretricious art or false literature 
is stronger to conguer in himself faults of dis- 
position and evils of character. By having 
always & persuasive reason for what we do and 
think, we grow further from our animal ancestry 
and approach nearer to our divine destiny. 
Education and Personality. e full 
value of cultivating the art of criticism side 
by side with study may be seen in the 
sameness of effect produced. upon boys’ minds 
by public schools and _ universities. ucation 
is here witnessed producing a pattern, manu- 
facturing and perpetuating a type. Instead of 
developing individuality and increasing the 
forces of personality, our popular system of 
education tends rather to suppress individuality 
and to paralyse personality. It should, ob- 
viously, be the function of education to draw 
out, intensify, and fortify the separate and 
distinct personality of every student, since 
flexibility of intellect and originality of ideas 
are indispensable qualities in a great people. 
Therefore, it is of high importance that the 
claims of criticism should be urged by reformers 
of education. Criticism ought to be taught, if 
not directly, in any case indirectly, in every 
class and during every study. Boys ought to 
learn, as soon as they can use their wits, to be 
able to say why they give particular answers 
to the questions of their schoolmasters. 
Criticism in Daily Life. But for every 
man the art is to be cultivated in his everyday 
life, and all his learning is to be applied to 
this end. He may neglect it, he may decide 
to trust his instincts, he may ridicule the idea 
that he should bother himself in these rushing 
times with reasons for his every action and 
opinion; but without some application of 
criticism to his daily life it is impossible for him 
to succeed in his undertakings, and certainly 
without it he cannot rank himself with reasoning 
creatures, with the innovators, inventors, and dis 
coverers who are the advance-guard of humanity. 
Finally, a critical mind is not a pessimistic 
mind, and must on no account be confused with 
the spirit of —— The critical mind 
can admire generously an ise encouragingly ; 
but it refuses to sdinire without discrimination 
or to eulogise without reason. Moreover, 
it refuses to perceive final perfection in 
any achievement of humanity. architect 
criticises buildings in order to build better; 
the — criticises an operation in order to 
save life with greater certainty. Always a 
student, always conscious of the sanctity of 
his intellectual conscience, the educated man 
holds a balance, and is always able to e 
with perfect lucidity the reason for the faith 


that is in him. 
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By Professor R. ELSEY SMITH 


"THE manufacture of bricks has been described, 

but it must be understood that the qualities 
of brick produced by burning show very great 
variations, depending largely not only on the 
nature of the earth from which the brick is 
made, but also on the manner of moulding and 
burning them. As a rule, bricks burnt in a 
clamp show greater differences between the best 
and worst brick produced than do those burnt 
in a kiln. 

Bricks moulded in a plastic state are more 
liable to damage after moulding than those 
moulded dry. The manufacture of the latter 
requires very powerful machinery, and auch 
bricks are, as a rule, denser, heavicr, stronger, 
and have trucr and more uniform edges than 
those moulded when plastic ; they also exhibit 
a much smaller range in quality and colour. 

Maim Bricks. Malm bricks burnt in a 
clamp will result in bricks practically perfect 
in shape and of an even texture and colour. 
Such are known as culters. They stand at the 
a the scale of quality, and are used for 
rubbed and gauged work [20 and 22). The next 
quality is known as seconds; they are suitable 
for the hest facing work. Shippers are bricks 
well burnt and hard, but not of perfect shape. 
They derive their name from having been largely 
exported in ships as ballast. 

StocKs. Stocks arc also sound and hard, but 
inferior in form ; the majority of bricks ina clamp 
are of this quality, and are in common use for all 
ordinary work. Where the outer face of brick- 
work is required to present @ particularly good 
appearanoc, free from any great irregularities 
in colour, the bricks used to form the surface 
should be picked out from the gencral mass for 
evenness of colour and good form, or seconds 
may be employed for very good face work. All 
the above classes of bricks, some of which have 
further subdivisions, are sound and reliable, and 
are classed according to the regularity of their 
form and evenness of colour when burnt. They 
are available for all classes of ordinary building 
and for either external or internal walls. Tite 
prevailing colour is a bright, rich yellow. 

Inferior Bricks. The remaining bricks 
to be described are of a distinctly inferior quality, 
and their use is restricted to internal walls in 
inferior work. Grizzles are bricks to which air 
has had access during burning, and are of a 
greyish colour. Place bricks are bricks which 
are not thoroughly burnt and the surface of 
which is not vitrified ; they are porous, weak, 
and usually of a pinkish colour. Chuffs are 
bricks that have been acted upon by rain during 
burning, or have not been efficiently dried ; 
they are soft, and liable to disintegrate, and 
their employment should be prohibited. Burra 


are masses of brick which have become fused 
together during burning; they are found 
gencrally near the live holes, where the heat of 
the clamp is excessive ; they are unsuited for 
ordinary building operations, but are employed 
in rockeries, or they may be broken up for use 
in concrete. 

Machine-moulded Bricks. The ma- 
jority of machine-moulded bricks are burnt. in 
kilns, and the quality of bricks produced at 
each burning is much more nearly uniform than 
in the case of clamps; but there are very many 
varieties in this class of bricks produced, due in 
a large moasure to the chemical composition of 
the clays of which they are composed, and to 
variations in manufacturing processes, Tho 
local varieties are very numerous. Some of the 
bricks in most gencral use are the following. 

Gault bricks are burnt from the Gault clays in 
kilns ; the best. aro hard and white, and are 
usually perforated with circular holes, running 
vertically through the brick with a view to 
reducing their weight. 

Suffolk bricks arc a variety of Gault. brick of a 
very pale yellow colour, and are known as white 
bricks ; they are dense and heavy, and expensive, 
and are often used for facings. 

Fareham bricks are of a bright: red colour 
varying in tone, and are much used as a facing 
brick, and the best qualities of them for 
rubbers. 

Flettons are bricks made in the Midlands, ‘They 
are very heavy. dense, and true to form, and 
work constructed with them will carry heavy 
loads. They are not of a very good colour, and 
the surface of the brick is smooth. For walls that 
are to bo plastered these bricks are sometimes 
moulded with dovetailed grooves [2] to give a 
better key for the plaster than the smooth brick 
surface affords. For internal walls left unplas- 
tered they offer a very (rue and even surface 
for the application of distemper or whitewash : 
they are sometimes marked with bands nearly 
black in colour, due to variation in burning. 

Staffordshire Bricks. Staffordshire 
bricks are made from a very dense clay ; they 
are extremely hard, dense, almost non-porous, 
and of a very dark blue colour, verging some- 
times on black. They will carry very great loads, 
and are used for brick piers carrying concen- 
trated weights, and for railway and other 
engincering work ; the surface will also stand 
much wear, and they are often employed, where 
their colour is not an objection, in the walls of 

and gateways subject to much traffic. 

Being non-porous, they are also much used for 

copings to walls, and in the form of paving 

bricks for yards and stables, and for such pur- 
poses are moulded in a great variety of forms. 
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Clinkers. Clinkers are small, hard bricks 
burnt at a high temperature, with a smooth, 
vitrified surface. For paving, the edges are 
generally chamfered, forming a V-shaped joint 
when laid; they are also employed in forming 
kerbs and channelling. 

Firesbricks. Fire-bricks offer great resist- 
ance to heat, and are used for setting stoves and 
boilers, and in any position where such qualities 
are required. The Dinas fire-brick, which is 
extremoly refractory, may be used for lining re- 
generative furnaces, and in other situations 
where exposed to intense heat. 

Glazed Bricks. Salt glazed bricks have 
the surface covered with a thin transparent 

laze, caused by introducing salt into the kiln 

uring burning, the sodium combining with 
silica in the clay to produce the glazed surface. 

Glazed or enamelled bricks have the surface 
covered with an opaque glaze or enamcl, either 
white or of various colours ; such bricks cannot 
be easily cut or rubbed and are made in a 
variety of forms for special positions. The glaze 
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is uced dipping the 
nek inte a aip dome of 
finely-worked superior clay, 
with .which the orgie 
material is incorporated, a 

then burning in a kiln. It is 
more liable to chip than salt 
glazing, and is more costly. 

Qualities of Good 
Bricks. It is not possible 
to supply an exhaustive list 
of the various bricks manu- 
factured, but after a little 
experience of well-known 
types of brick it should not 
be difficult to determine. in 
most cases, if any given class 
of brick is likely to be re- 
liable. The following charac- 
teristics should be sought for 
in any class of bricks to be 
used in building. 

Sizz. This should be uni- 
form. If bricks vary much 
in size, very uneven work 
results. The bricks used in 
London average about 8°75 in. 
by 4°25 in. by 2°75 in. [1], but 
many classes of bricks are 
considerably larger, and some 
are made smaller. 

SHAPE. The faces should 
be square, and the arrises 
fairly true and not twisted. 

ABSORPTION. This should 
not be excessive, and should 
not exceed 20 per cent. A 
brick should not absorb water 
very readily, but should give it 
off freely. An ordinary brick 
will often absorb about one- 
sixth of its weight of water, 
but a highly vitrified one not 
more than one-fifteenth, and 
some even less. Absorption 
may be tested by weighing a brick when 
thoroughly dry, completely immersing it in 
water tilt saturated, and then re-weighing 
it after any surface water has been drained off. 
The difference in the weights represents the 
amount of water absorbed. The tendency 
to absorb water readily or reluctantly may 
be tested by standing a brick half-immersed 
in water, and noting to what extent the water 
is absorbed by the upper half. 

UNIFORMITY IN Burnine. This can be ob- 
served when a brick is broken across ; the colour 
in section will often differ from the colour of the 
face, but eyen burning should result in a uniform 
character and texture, and should show slight 
vitrification. The brick, when broken, should be 
free from cracks and other flaws, and from stones. 

Rrnc. A _ well-burnt brick struck against 
another, or with a bricklayer's trowel, should 
give a sharp metallic ring. 

CoLourn. Where bricks are to be used in the 
face of a wall, the colour is of importance, but 
is entirely a matter of taste. For any work, the 
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colour having been selected, samples of bricks 
should be approved and labelled, showing the 
extreme limit of variation in colour or shade from 
the standard sample that will be accepted. It 
may be noted here that the general character of 
the colour of any piece of brickwork is materially 
affected by the colour of the mortar used in 
pointing the joints. 

Judging Bricks by Appearance. 
The appearance of the brick will, as a rule, 
indicate the process by which it has been 
moulded. Hand-moulded bricks have a frog [1] 
on one side ; the edges are, as a rule, not quite 
uniform or even, and the surfaces are somewhat 
rough. Were-cué bricks are without frogs, and the 
top and bottom beds generally exhibit traces of 
the dragging action of the wires by which they 
have been cut. Machine-moulded bricks have 
sharp clean arrises, smooth surfaces, sharply- 
marked frog, with a trade-mark or maker's name, 
and sometimes a frog on both sides. Some kiln- 
burnt bricks are marked with dark bars, caused 
hy the method of stacking the bricks in layers or 
rows at short distances apart, — —- 
these bars representing the 
parts that have been in 
actual contact. 

Special Bricks. Special 
forms of bricks are sometimes 
required in addition to the 
bricks of ordinary dimensions 
which have been described. 
It is possible to make bricks 
of any desired pattern and 
size within «certain limits. 
Many manufacturers keep 
stocks of various moulds for 
special bricks, from which 
bricks can be supplied with 
due notice. Special shapes 
of bricks in frequent use are 
often stocked. It is also 
possible to have — bricks 
xpecially moulded to suit 
any required situation, but 
their manufacture involves 
delay and some extra ex- 
pense; where a large quantity 
of bricks of any particular 
form are required, it proves, 
however, more  cconomical 
and satisfactory than cutting 
bricks to the required form. 
This is especially the case 
with glazed bricks. For 
certain work, especially that 
with delicate mouldings, rub- 
bing gives much more satis- 
factory results than moulding. 
Of stock forms of bricks, the 
varicties that can be readily 
obtained, as a rule, are splits, 
bricks of ordinary length and 
breadth, but of less thickness. 
Splayed bricks [13] are those 
having a chamfer worked 
on one edge, made with splays 
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[3 and 4) are those ha one 
circular, on plan, the circ 
with a 2} in. radius. Double bullnose bricks are 
also . having two rounded angles. Stopes 
(4, 12] for bullnoses and splays are made in 
various shapes when the surface is required to be 
brought back to a rectangular form. Angle, or 
mured bricks [18] for dealing with such forms at 
angles, are also made, and are more satisfactory 
than cutting the bricks to mitre. 

Moulded bricke for plintha [18], strings (14), 
sills [22], moulded ribs 8 cornices 19], 
copings [17], mouldings for window jambs [23], 
sunk panels [18], and similar purposes, aro 
made in great varicty. Different) manufac. 
turers make and stock different. sections, and 
some makers include plain and enriched bricks 
of roussotr [21] shape for arches of different 
radii, including enriched voussoira. All such 
bricks are carefully arranged to bond with ordi- 
nary brickwork, and include, as a rule, all 
returns, mitres, stops, cte., that are usually 
required. 
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wood, and consist of a base and of 
two sides cut to the profile of the re- 
quired brick, but a little full. They 
are stiffened with brackets, and the 
upper surfaces covered with strips of 
zinc, so that they are protected trons 

when the saw-blade works 
over them. 

This class of work is used for plain 
walling, which is the simplest work, 
and for straight mouldings ; also for 
circular work, either plain or moulded, 
and for what is known as circle on 
circle work, in which a double cur- 
vature occurs. 

In working a brick for plain work a 
beginning is made with one broad 
surface. This is rubbed on the rub- 
bing stone with a sweeping motion 
till perfectly true; next one edge is 
similarly worked, so that it is perfectly 
true, and is tested with a square to 
ensure that it is at right angles to the 
face first finished. It is then placed 
in a mould of the size required to give 
it the necessary thickness, tightly 
wedged, and the upper part is re- 
moved with a saw; and by the use 
of similar moulds the width and 
length may also be reduced to exact 
dimensions, and the sawn surfaces are 
afterwards rubbed or finished with a 
hand-stone or file. For moulded 
work, or for circular work, the wood 
moulds are prepared of the necessary 
form, and the process is similar though 
not quite so simple. 

Rough Cutting. We have now 
considered the manufacture of various 
forms of brick, most. of which the bricklayer is able 
to lay just as they are delivered on the scaffold, 
and we have also described the careful prepara- 
tion of bricks for special situations by different 
processes, which are all covered by the gencral 
term fair-culting. Such bricks are not prepared 
on the scaffold by the bricklayer, buf in a shed, 
and are sent to the scaffold ready for fixing. 

For many situations, however, some cutting 
on the scaffold is necessary, and this is gencrall 
termed rough cutting. It includes the rough 
shaping of bricks by the bricklayer trowel 
to suit special positions, the cutting off of 
angles of brickwork with a hammer and chisel 
before plastering, and the cutting of perforations 
and chases, and generally such work as docs 
not involve forming a carefully tinished face to 
the cut surface. 

Uniting Brick to Brick. All walls 
or other structures built up of a number of 
blocks of materials of moderate size compared 
to the total mass, require that some means 
be taken to secure the combination of the 
component parts into a solid structure. 
In very favourable circumstances, where the 
individual blocks are comparatively large and 
finely wrought, friction by itself may suffice, 
as in some of the old Greek buildings. But, 
even when such materials were used, ties of 
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bronze were Jargely utilised for uniting adjacent 
blocks and courses. Such work involves much 
labour in preparing the stones with true beds 
and joints, and in fitting in the ties. 

Where the blocks are comparatively small, 
such a system is not practicable, and the usual 
practice has been, and still is, to fit them together 
with the help of some material that will bind 
them together. There is this further advantage 
in the use of such material, that it is not necessary 
to prepare the beds and joints with the same 
scrupulous care as when they are to come into 
actual contact, when perfectly true beds are 
required to securean even bearing. The materials 
in general use for this purpose are all of them 
applied in a soft condition, and allow for alight 
irregularities in the adjacent surfaces, and the 
extent. to which such irregularities exist will 
determine the thickness of the material used in 
the joint. For cxample, when bricks are used 
as delivered on a building, if they are placed one 
upon the other it will be noted that any two 
surfaces, as a rule, are not in contact all over, 
and in practice it is usual to form a bed or joint 
of about } in. thick. If, for any reason, a very 
fine joint be required, the bricks have to be pre- 
pared by ges, Pe adjacent surfaces till they 
are quite true. Much the same is true of stone 
walling. If small stones be used with rough 
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surfaces, thick joints are necessary, and if a fine 

joint be required, the surfaces must be carefully 
red. 


prepa | 
Mortar for Brickwork. Thematerial used 
for forming these joints between the hard blocks 
of material is usually described as mortar or 
putty, Bitumen has been employed in countries 
where it is found, but is not a cementing material 
in ‘use. Mortar varies considerably in 
its nature and properties, according to the ingre- 
dienta of which it is compos The word 
usually implies a material composed of a fine 
aggregate [sec page 332], such as sand, and of 
form of a as a matrix [see e 332]. 


some 
Cement mortar, often referred to briefly as 
cement, consists of a similar a ate mixed 


with Portland cement, or some other cement. It 
is a material similar to concrete, but requires 
a very much finer aggregate. 

Mortar Aggregate. The aggregate for 
mortar is usually sand, which may be pit sand 
or river sand, and is required to be clean, sharp, 
free from all animal and vegetable impurities, and 
from loam orsalt. Ifnecessary, it must be washed, 
as described for use in CONCRETE [page 334]. 
If the sand be mixed with gravel or stones, it may 
be screened. This ix done by erecting near the 
heap an oblong frame of wood, filled in with a 
serics of stout wires running vertically. For 
ordinary mortar, these are usually } in. diameter, 
with three wires and three spaces to 1 in. ; 
stronger horizontal wires occur at short intervals. 
The frame is fixed in an inclined position ; the 
material to be screoned is taken from the heap in 
a shovel and thrown against the face of the 
acreen ; the finer particles, forming sand, pass 
between the wires and fall behind the screen; 
the larger particles and stones run down the face 
of the screen, and are reserved for conercte. 

Various substitutes may be employed if 
sand cannot be obtained, or may be used as 
a portion of the aggregate, provided the par- 
ticles are sharp, clean, and durable. The most 
usual substitutes are crushed sandstone, crushed 
pottery, or crushed brick, but the bricks for such 
purposes must be thoroughly burnt, hard, and 
vitrified, and, if old bricks are used, should be 
cleansed of any old plaster adhering to them. 
Fine ashes often make a very satisfactory 
mortar, but give it a dark colour. 


Qualities in Mortar Aggregates. 
Whatever the aggregate employed, it must be 
clean ; particularly it must be free from salt, 
which would cause dampness and efflorescence 
in the mortar, and from loam or clay, which. 
would prevent the matrix adhering to the 

rticles. The presence of loam may be detected 
»y rubbing a small quantity in the fingers when 
itis damp. If loam be present, the clay will be 
rubbed off, and remain as a slightly sticky 
yellowish substance on the fingers. e only 
means of getting rid of such matter is by washing 
as already described. 

The sharpness, which is also essential, may be 
detected by employing a magnifying glass, when 
the grains should appear irregular and angular. 
not rounded and smooth. Sharp sand, if rubbed 
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between the fingers close to the ear, will give a 


sharp grating sound. | 

Quality of Lime for — The 
matrix selected depends largely u pur- 
Gone he @hich the macciar © required, anid the 


strength ted in the walling. A pure or fat 
lime Should never be — a making — 
ex for temporary wor ere nO 8 

—— such ‘ime can set only by the 
absorption of carbonic acid from the air, which 
never reaches the inner portions of a bed of 
mortar, and in consequence this never sets. A 
feebly hydraulic lime, such as the greystone 
lime burnt in the neighbourhood of Halling, 
Dorking, or Maidstone, may be used for ordinary 


building work in which no great strength is 
required to be developed, but is not suitable for 


footings in damp situations. Blue lias lime, 
which possesses considerably ene hydraulicity, 
is used for building of a good class, and may be 
utilised even for foundations in damp situations. 
The most eminently hydraulic are Aberthaw and 
Halkin Mountain lime, but where an eminently 
hydraulic material, or one possessing great 
strength is required, Portland cement is usually 
specified. Other cements, such as Roman, are 
confined, as a rule, to rendering or covering walls 
externally. 

Composition of Mortar. The sand 
in mortar is employed partly for reasons of 
economy ; it also serves to lengthen the time 
within which setting takes place, and renders 
the material easier to use ; but it diminishes the 
strength of the resulting mortar, and the 
proportion in which it is employed is, therefore, 
regulated by these considerations. The pro- 
portions of aggregate and matrix usually 
employed are the following : 

1 part of feebly hydraulic lime, 2-3 parts 
aggregate ; 1 part eminently hydraulic lime, 
3-4 parts aggregate ; 1 part Portland cement, 
2-3 parts aggregate. 

Portland cement is usually mixed with a ' 
comparatively small proportion of aggregate. 
Its strength is greatly reduced if a large pro- 
portion of aggregate be employed, and as 
cement is, a8 a rule, employed mainly where 
considerable strength is essential, it is important 
that it should not be seriously impaired. 

Experiments by Grant showed the results 
given in the following table : 

1 part P.C. +1 part sand -= 75 per cent. of neat 
Portland cement. 
” » +2 5, » 9 *” ” 
oP ih +3 99 oe 
94 9° +4 29 bh] . 
es XR +5 oe ve = 17 9° 99 99 
They also demonstrated that it takes a much 
longer time for the cement mortar to attain its 
ultimate strength when a large proportion of 


aggregate is employed. 
e methods of slaking limes and cements for 
using in mortar have already been described, 
and the nature of the setting, but the method 
of mixing may be briefly referred to. 

The Mixing of Mortar. Much will 
depend on the amount of mortar required daily. 
If this be small the mixing will be done by hand, 
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Where a quick - sett 
mixed with a small amount of 
made fresh and used up before setting begins. 
In any case, mortar cement that has once set 
should not be allowed to be “knocked 
up again ”’—that is, mixed with a further supply 
of water till it is soft and then smplaged as 
mortar. This is a practice that is often ind ilged 
in and even supported, but should not be allowad, 
for such mortar or cement may reset, but it will 
never attain the strength that freshly-made 
mortar would do. 

Working up by Hand. In _ working 
up by hand it is usual, if the lime be in lump, 
to measure out the amount of sand and lime 
required, to form a roughly circular ring of 
the sand, or other aggregate, to place the hme 
within it, to sprinkle it with water, and to 
leave it till slaking has taken place. When 
this is complete more water is added, the sand 
from the ring is gradually worked into the 
centre with a — or shovel, and incorporated 
with the lime by means of a larry [82], which 
resembles a large hoe with a long handle, and 
with a hole formed in the blade. With the 
larry the mortar is worked over till all the 
sand is incorporated and thoroughly mixed. 
Mortar so made is often kept for a day or two 
before use to ensure that the lime is thoroughly 
slaked, but this method ue applies, as a rule, 
to pure and feebly hydraulic lines the more 


eminently hydraulic limes and cements are 
usually ground. 
Transporting Mortar. With ground 


limes and cements the proper proportions of 
aggregate and matrix are usually mixed dry, 
the necessary water added, and the whole 
intimately mixed, and conveyed as soon as 
possible to the scaffold for the bricklayers’ 
use. This may be done in hods [29], which are 
made of such a size that they can also be used 
for carrying bricks, and are filled and carried 
by labourers to the point of use and tipped out 
on to mortar boards, boards about 3() in. square, 
from which the bricklayer picks the material 
up with his trowel [23], in building the wall on 
which he is working. In larger works it may 
be put into barrows or baskets or pails, and 
hoisted to the scaffold ; in such cases the morta 
is usually mixed as close as possible to the 
bottom of the hoist. 

The Mortar Mill. Where a large and 
regular supply of mortar is required, a mortat 
mill is best employed; but this requires an 
engine or motor to drive it in most cases, though 
smaller mills worked by hand or by a horse 
have been used. 

The mill itself [see 66, page 645] consists of a 
circular iron pan from five to ten feet in diameter 
which revolves round a central pillar by means of 
machinery under two heavy rollers weighing to- 


gether from one to three tons, and iron plates 
— — the mortar, during mixing, be 
rollers, 


Lime in lumps muat be previously 


- Slaked. Tho ingredients are fed into the pan 


in their correct proportions, including a proper 
quantity of water, and are intimately mixed 
by the rollers. Where the aggregate requires 
to be crushed before use—as, for oxample, in the 
case of old brick, stone, pottery, etc.—tho 
crushing should be performed by tho rollers 
before the other ingredients are added. 

Setting Gauged Work. Where rubbed 
and gauged work is employed it is not usual or 
possible to set it in ordinary mortar, which 
would be too coarse for the fine joints that are 
required in this class of work, but it is customary 
to set all such work that is completely finished 
before setting in pure lime putty. This is slaked 
and run into a bin, and kept moist till required 
for use, and is then worked up into a consistency 
resembling cream ; the brick to be set has the 
surface dipped into the putty, and is then placed 
into position, and gently driven against the 
next brick. When this brick is set the putty 
should fill the joint and stand slightly in front 
of the general face like a amall bead, which is 
afterwards cleaned off, and there should be no 
gapa, or cavitics apparent on the face of the thin 
mortar-bed, which is usually not more than in. 
in thickness. 

The joint being so fine, the use of lime without 
sand is permissible ; but with thicker joints it 
would be undesirable, apart from the question 
of cost. Lime tends to contract somewhat. during 
the process of actting, and it is partly on this 
ground that it is usual and desirable to add a 
fairly large proportion of sand or other in- 
compressible aggregate in making lime mortar. 
Were this not done, in a lofty wall the loss of 
thickness in a great number of mortar joints 
would be very marked, and even with the 
usual proportion of sand there is a quite 
appreciable reduction in the height of brick- 
work laid in lime mortar during the procesn 
of setting. 

Setting Gauged Work for Carving. 
A bed of lime putty never attains great hardness 
or strength, and is not suitable for use whero 
the surface of the brick has afterwards to be 
cut away, as it must be when brickwork has to be 
carved. For such work it is usual to employ a 
mixture of white lead and shellac in forming 
the joints, and this, when set, allows the work 
to be treated by the carver as though it were a 
solid mass. Such carving should not be very 
deeply cut in—certainly not to such an extent as 
to penctrate the full depth of a brick below the 
original face, and where carving exceeding about 
3 in. in projection is required it is desirable to 
construct the gauged work exclusively of 
headers. 

It is not necessary to use this material in 
casea where the work is entirely finished before 
fixing, as ia usually done with all moulded work 
round openings, and in the case of all plain 
walling or corbelling executed in gauged work 
and not intended for carving. 
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A SHORT DICTIONARY OF BRICKLAYING AND PAVING 


Ber aloo SWORE DICTIONARTES OF FUILBING ConsTACcTion (page 310) AxD OF CIVIL ENGINEERING (page 198%) 


convey: 
anee of alr. 

Aenslar Vault—A vault , springing 

— or blocks of 

n afrangement o 
material in the line of some curve 
supporting one another by mutual 
——— e outermost blocks resſstinx 
ainst an abutaent. 

‘Avchitenve- The ornamental band of 
mouldings run round a door or 
window opening. 

Archivolt--The ornamental band of 
mouldings worked on the voussoirs 
of an arch. 

Arch Stone —See voussotr. 

ett ea arched opening in a 

ulld 

Axed Aron: -A brick areh of which the 
bricks are roughly cut into the form 
of vouasolra. 


HMEARTH—That part of a 


BACK 
within the recess for a 


hearth 
fireplace. 

Backing—The Inner portion of a wall 
behind the facings. 

Backs —I. shallow tanks into 
which malm carth in run to con- 
solidate. 

Bat - -Kither portion of a brick formed 
by dividing it across ita length. 

Battoer:--A term algnifying that the 
face of a wall (e not vertical, but is 
Inetined backwards from ita hase. 

Beam Filiing— The Mling in of walling 
between joista or rafters. 

Bed - The upper and lower surfaces of 
a brick or similar block of material. 

Timber-- The laying of timber 
plates on a mortar 

Bevel—The surface formed by cutting 
off an arris by u plane; or, a tool 
for actting out surfaces at. various 


angies 
Bird's Mouth- -A noteh cat in the 
end of a brick used fn bonding obtuse 
entering angles. 

Blades: —lavsely built walls of unburnt 
bricka formed in a kiln for burning. 
Blue Brick -A strong, dense brick, 

dark blue in colour, largely made 
from Staffordshire claya. 
ngs tool used 


cks. 
Bond~-The arrangement. of bricks or 
stones throughout a wall ao that 
successive courses interlock. 
Bonding Iron—A small iron tie used 
we oe the two partes of a hollow 


Sreaking Joint—The arrangement of 
materials so that cross joints in 
adjacent. couraca do not. coincide. 

Breeze-—Fine ashes used in burning 
bricks. 

Breeze Bricks—Blocks of breeze con- 
crete the size of an ordinary brick. 
Brick—A material produced by burn- 

— forma of clay. 

Brick nogging—-Brickw rik filled in 

between the timbera of a wood 


— 

Brick on Edge—Bric ks laid not flat 
but on edge. 

Bulild-in — Fixing work into a wall as 
it procee 

Bullnose Brick—One having a quad- 
rant curve — one corner. 

ae ere -~ A circular window of 


opening of brick vitrified and 
** van together in burning. 


CAGING—The covering of the outer 
face of a wall with another thin 
substance. 

Cement Fillet—A hand of cement, the 
upper surface sloped or weathered. 
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in cutting 


Chamfer-—The surface formed by the 
— of an arris diagonally by a 


Chase — A shallow channel cut or 


formed on a wall face 
Chimney—A conduit for smoke or 


fumes. 

Chimney Bar—An iron bar supporting 
the afoh over a fireplace. 

Chimney Bond — A special form of 
bonding used in chimneys. 

Chimney Breast—The side of a chim- 
nos ot group of chimneys next a 


Chimney Piece—The fitting, usually Fair 


— fixed in front of a fire- 


— Pot—A tube of terra-cotta 
or earthenware forming the finish to 
the top of a chimney. 

Chimney Shaft —A large single 
chimney connected with a furnace 
or boiler. 

Chimney Stack —A structure in which 
several chimneys are contained. 

Chuffs — Bricks on which rain has 
ales while burning—soft and use- 


Circular Work—A term applied to 
ahy work having a cylindrical face. 
Clamp —A caretully-Daltt. stack of 

dried raw bricks for burning 
———— brick cut in half length- 
wine. 
Coping~-The course covering the top 
of a wall. 
Copper — A receptaele for heating 
water by means of a furnace. 
Corbel—A projection from the face of 
a wall to carry aome superstructure. 


Corbe!l Table—A continuous projec- 
tion carried on corbels or projecting 
arches 

Core-—-The heart or centre of a wall; 
applied also to other objecta. 

Core and Parge—The operation of 
finishing the interior surface of a 
chimney flue. 

Cornice-—An ornamental course pro- 
jecting from the face of a wall at 
or near the top. 

Course --A layer of materials con- 
tained between two horizontal joints. 

Creasing: —Courses of tiles set In 
cement projecting beyond each face 
of a wall below a brick-on-edge 
coping. 

Crown—The top of an arch or vault. 

Cut and Pin-in—Cutting out a part 
of a wall to receive a step or other 
object and fixing same in securely. 

Cutters—The best. malm bricks used 
for gauged work. 

Cylindrical Vault—-One in the form of 
a segment of a cylinder. 


DAMP COURSE— A layer of material 
impervious to moisture introduced 
into a wall. 

Damper—A sliding diaphragm intro- 
duced into a flue to regulate the 


Dinas Firebrick— The most refractory 
firebrick made from Glamorganshire 
fireclay. 

D ng Arch — An arch built 
over a lintel to relieve it of the 
weight of the superstructure. 

Let Area—A apace constructed out- 
aide a wall below the ground level 
to sl dag Bu dry. 

alk—One that only rises a 
short distance from the ground. 


ZFFLORESCENOE—A floury sub- 
stance, often occurring on new walls, 
due to crystallisation of salts in the 


materials used. 
ae tical Arch—One taking the form 
an ellipse. 


—— Bond—Tke form in which 
and stretchers appear in 


courses on the face. 
Equilateral Arch—aA arch in 
which the chord 


ding each 
curve equals the width at the 


Bxtradoe~ The upper surface of any 
arc 


FACING@—Material of a selected 
— for the face of a wall. 
Porto for ape careful preparation 
of bricks for pry ons. : 
a brick wall in 
—— yt — — and stretchers 
lie in a true plane. 


peoeing soles: Openings in a kiln to 


Fender Wall—One built to carry the 
hearth of a — 

Fillet—See cement fillet. 

Firebrick—Bricks formed from re- 
fractory clays capable of withstand- 
ing high temperatures. 

Fireclay—aA refractory clay used in 
setting firebricks. 

Fireplace—The place in a room pro- 
vided for the fire. 

Flat Arch—An arch formed with 
voussoir-shaped bricks, but having 
a flat soffit. 

Flaunching —A weathered surface 
formed in mortar around a chimney 


pot. 

Flemish Bond—The form in which 
headers and stretchers appear in the 
face alternately in every course. 

Flue—A conduit for eonveying air or 
smoke. 

Flush — One surface is flush with 
another when they are in the same 
plane. 

Flush-up—A term applied to filling 
up vertical jointa with mortar. 

Footings—Courses projecting on either 
side of the base of a wall tu increase 
its bearing area and stability. 

Frenchman— <A too! used by a brick- 
layer in pointing. 

Frog—A hollow formed in the face of 
some bricka. 


GANISTER — An extremely refractory 
sandstone used in a powdered atate 
for lining steel converters. 

Gathering-over is causing succes- 
sive courses of brickwork to over- 
hang those below. 

Gauged Brickwork—Work in which 
large bricks are rubbed down to 

exact dimensions. 

Gault Bricks — Those manufactured 
— gault clay, usually hard and 
white. 

Glazed Brick—One the face of which 
ks covered eit a transparent or 
opaque giaz 

Grizzies—Inferior aoft bricks to which 

air has had access during burning. 

Grout—Mortar or cement made liquid 
with water and poured into brick 
walls at intervals to 4ll up interstices. 


HACKS — Long, low jeune on which 
bricks are stacked to 
Haunch—The curved sane of an arch 
between the springing and crown. 
Head—The horizontal enter form- 
Henke —— dag 4 of an openi 
brick laid j ia, a wall with 
h Perpendicn’st to the face. 
nd—aA bond formed entirely 


headers. 
Hearth --A slab of incombustible 
material mie under and in front of 


a fi 

receptacie in which a 
bricklayer’ a labourer carries mortar 
or bricks on his shoulder. 


Wali—One in which a con- 
tinnows cn is provided between 
— — 
intervals between on’ ott, the 
Hood Mould — moulding projecting 


top of a pier from 
which an arch — 
Intrados—The under surface of any 


arch. 
Inverted Arch—One of which the arch 
ts formed below the level from which 


it springs. 


JAMBS—The vertical sides of a door 
or window opening. 

Jump—aAn abrupt change in the level 
of a horizontal course. 


KERFO—Heape of brick earth, dug 
and covered with fine ashes. 

Kiln — A brick structure in 
bricks are burnt. 

King Closer—A brick cut to a bevel 
to show a face 2} in. wide. 


which 


LABOURG—A general term denoting 
work incidentally necessary, but not 
sperifically described. 

Lap In brickwork, the horizontal 

istance between vertical joints in 
successive courses. 

Larry —An instrument for mixing 


mortar. 
Limewhite—A mixture of quicklime 
and water used as a wash. 


MALM—A brick earth made in imita- 
tlon of natural mari. 

Marl—aA brick earth containing much 
carbonate of lime. 
Mat Sinking—A sunk space formed in 
the paving inside a door for a mat. 
Mortar—The adhesive material formed 
of lime or cement and sand placed 
between adjacent bricks. 
ortar —A square beard on 
which mortar is deposited on the 
scaffold. 

Mortar Mill—A machine in which 
mortar is mixed. 

Moulded Bricks—Those which have 
some apecial moulding on them. 

Moulding—The proceasof forming clay 
into the form of a brick; alsu an 
ornamental contour applied to a 
surfate to enrich it. 

Mullion—A vertical pier aub-dividing 
an opening. 

Mural—Appertaining to a wall. 


MICHE—A recess formed in the thick- 
ness of a wall. : 
Nogging—Ste brick-nogging. 


OBLIQUE ARCH —One in which the 
face is not perpendicular to the axis. 

Offset — A ledge formed itn a wall by 
reducing ite thickness. 

Oversailing Course—A course which 
overhangs the course below. 


PANEL—A surface enclosed by mould- 
ing or other surfaces in different 


planes. 
. Parapet-——A wall carried up above the 
level of the adjoining roof. 


Parge—The of rendering the 
inside of a dhue. 
ravices” & hard quality of bricks used 


nds—The ndicalar align- 
ment of vertical joints. 
Ad ot projecting 


under - burnt 
Plinth—A slight — —— at 
e pro: 
the base of a structare. 

Plumb Rule—The too! with which a 
bricklayer ensured that wails are built 
truly vertical. 

Pointing—The filling-in with mortar of 
joints in walling which have been 
previously raked out. 

Pressed Brick—Bricks moulded by 

Pu cee rayne & terial used 

ng— yer of ma used to 
denden sound. 

Pug Mill—The receptacle In which 
brick earth is worked up before 
moulding. 

Purpose-made Bricks—Those spe- 
— formed or moulded for a 

particular piece of work. 


QUEEN CLOGER—A brick of the 
ordi length and thickness, but 
only half the usual width. 

Quoin — The external angles of a 
atructure. 


RACKING BACK—The end of a wall 
temporarily formed so that cach 
course is set back by the extent of the 


lap. 
Rake Out—The clearing out of mortar 


joints previous to polnting = or 
rendering. 
Ramp—A curved form connecting a 


higher and lower part of a wall. 

Relieving Arch — See discharging 
arch. 

Reveal — The vertical return on the 
vutaide of a door or window opening. 
b— A projecting band, usually 
aia separating adjoining sur- 
ACES. 

Rod—-A standard measure of brick- 
work equivalent to 2723 superficial 
ae wall one and a half bricka 
thick. 

Rough Arch—-()ne formed with parallel 
sided bricks and irregular joints. 

Rough Cutting—The cutting that may 
be dune to brickwork on the acaffold 
of in position. 

Rubbers— A special class of brick used 
for rubbed and gauged work. 
Rubbing Stone—A gritty stone 

which bricks are rubbed. 


on 


SAND MOULDING—Sprinkling the 
mould in brickmaking with sand, to 
wevent the clay adhering to it. 

Seintling— Placing half-dried bricks 
diagonally at short spaces apart. 

Scutch—A tool used for brick cutting. 

Segmental Arch—<An arch, the in- 
trades of which furms leas than a 
semicircle. 

Set-off — A small ledge formed by 
reducing the thickness of a wali. 

Shippers—Sound, hard bricks, sot 

rfect in form, largely exported. 

Siii—The horizontal member forming 
the bottom of an opening. 

Skewback — The sloping abutment 
from which an arch springs. 

Sleeper-wall— A low wall carrying 
the plate or sleeper for a fluor. 

Slop-moulding— When the mould in 
brickmaking Is — in water to 

event the clay ering to it. 

Soil—Very fine ashes that are mixed 
with brick earth. 

Splay Bricks—Those having one angle 
bevelled. 


Splits — Bricks of usual length and 
— but 1 in., 14 in., oF 2 In. 


thick. 
Springer—The block of material from 
*5— an — — 
nging— horisontal From 
ttf ap arch rises. 


ch the spri 
tng fa above the level of the i 
tock Beard—The — — 
brick mould. 


Stocks—Hard, well-burnt bricks not 
perfeot in form. 

Stop—The term for the finish of a 
chamfer or moulding not run out. 
Straight Arch—A gauged arch having 

a horizontal intrados. 
Straight Joint—A vertical joint that 
extends through more than ore 


couree. 

Stretcher—A brick laid in a wall. ite 
length being parallel to the face of 
auch wall. 

Strike—A straight-edge used for re- 
moving surplus clay from a brick 
mould. 

String Course-~A amall continuous 
horizontal projecting band ar mould- 


ing. 
Struck Joint—A joint with awonthered 
face, formed aa the wall fa built. 
Surfacing Table—A table on which 
gauged work is set out. 


TEMPERING— A process in preparing 
clay for brick-making. 

Terra-cotta---A hard durable material 
composed of aprcial clays and burnt 
tna kiln. 

Texsellated Pavement — One com- 
posed of amall cubes of suitable 
material. 

Tessera-~-Small cubecaof material used 
In forming mosaic work and teaact- 
lated pavementa 

Tile Creasing:---See rrraaing. 

Tin Saw—A saw used for cutting lines 
into a brick. 

Toothing—The end of a wall left with 
alternate courses projecting one 
quarter brick, with a view to con- 
tinuous bonding when extended. : 

Trowel- -The tool used for cutting and 
laying bricka. 

Tuck Pointing -~A narrow line of white 
lime putty worked on the face of 
— pointing to imitate gauged 
Work. 

Tumbling---A method of fintahinug a« 
sharply-tuelined brick surface. 


VERTICAL DAMP COURGOE.- One 
used in a vertical position in walla, 
the outer face of which tein contact 
with the seal. 

Voussoir-—hach of the wedge-shaped 
hlacka of material of which an arch 
ta formed. 


WALL-—-A structure formed of amall 
component substances used to arpa- 
rate adjuining areas or to coclime 


apaces. 

Wall Tie—The tles of brick, terra- 
cotta, or metal used to construct the 
two parta of a hollow wall. 

Washing—The process of mixing brick 
earth with mortar. 

Weather Fillet-- See cement flict. 

Weather Moulding—A moulding hav- 
ing its upper surface formed to throw 


off water. 
White Bricks—Hricka of a whitish 
colour, — in Suffedk. 
White Glazed Bricks --A brick with a 
fine white glazed surface. 
Whitewash—A material made from 
whiting, often applied-to brick tn- 
terlors. 

Whiting — A pure chalk ground in 
water and run through a fine sieve. 
Wire-cut—A brick formed in a plastic 

clay machine. 

With or Wythe—The partition sepa- 
rating the Sues in a chimney stack. 
Wood Brick—A biock of wood the size 
of a brick bullt into a wall (or fixing 
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Concluded fromm 
page i682 


ENGLISH 


Relating te Time 
41 What is the time? 


2 Call me at six o'clock 


3 Today; tonight; this after- 


noon; this evening 


4 This morning; st noon; to- 


morrow 
5 The day after to-morrow 
6 Next week 
7 As soon as possible 
8 Init time to go? 
9 When inust I be ready ? 


10 How long do you stay ? 


11 How long will it take me to walk 


to the atation ? 


12 In how many days shall we do 


this journey ? 


18 lam anxious to set out 


On the Way 
74 Where shall we go ? 


15 Is the road easy to find ? 


16 I did not understand 


17 What is the name of this village ? 


18 Are you coming with us ? 
f9 Shall we co with them f 


30 When shall we set out ? 






Ev-lye-ey-mwwa-ah-sees-Sér-dé-matang 


Aujourd’ hui; la nuit prochaine ; 
cette apréx-midi; ce soir 
3 prosh-ame; set- 
aprey-meedee ; st-awahr 
Ce matin; & midi; demain 
§'-matang; ah-meedee; @&-mang’ 


Aprés demain 
A’prey-dé-mang’ 


La semaine prochaine 
Lah-s’mane’-prosh-ane’ 


Au plus tat 
Oh-pluo’-toh 


Est-il temps de partir ? 
Ey-teel-tong-dé-parteer’ ? 


A quelle heure faut-il tre prét ? 
A kell-der-foh-teel-eytrr-prey ? 


Combien de temps arrétez-vous 
wei? 

Kong- be-ang-d@-tong arreytey - vdo - 
zeenee ? 

Combien de temps me _ fant-il 
pour aller à pied à la gare ” 
RKong-be-ang-de-tong-mé-fuh-teel - poor- 

alley-ah-pee-ey-ab-le-yahr ? 


En combien de jours ferons-nous 
ce voyage Y 

Ong- kong -be-ang-de-joor-ferrong - nod - 
né-voyah‘j ¥ 


Je voudrais sortir de suite 
Je-voud-rey -sorteer’-de-sweet’ 


Ou irons-nous ? 
Qo-eer‘ong- nde ¥ 


Trouve - ¢ - on facilement Je 
chemin ’ 

Troov’-tong-tah-seel-mong-lé-sh'mang 

Je n'avaſa pas compris 

J nah-vey kong-pree 

Comment s’appelle ce village ? 

Kom-ong-sa-pell-aé. veelnhj’¥ 


Vernez-vous avec noua ? 
Veney-vooz-ah-vek-nod ? 
Trons-nous avec eux ? 
Eerong-néoz-ah-vek-ti ? 


Quand partirons-rous ? 
Kong-par-teeremg-nde ? 





100 PHRASES FOR TRAVELLERS 


A Concise Vocabulary for Tourists, with Phonetic Pronunciation, in Six 
Languages—Exglish, French, German, Spanish, Italian, and Esperante 


FRENCH GERMAN — 
indicates nasal sound. Ver explanation ot —- Strong atress. ‘— ium 
* e (é)and other peg pages 123-4 stress 
Quelle heure est-i * Wie viel Uhr ist es 2 
Kell-aer-ey-teel ? Vee feel Schr est Sas? 
Eveillez-moi & six heures de Wecken Sie mich um sechs Uhr 
matin morgen friih 
Vé"’ckéin 286 meech oom géks Odhr 


mdr’ gin frith 
Heute; diese Nacht; diesen 
Nachmittag; diesen Abend 
Hoi"té; déésé ndcht; Géé*ntr nlich’- 
meettach ; déé“sén i”bént 


Diesen Morgen; zu Mittag ; 
Morgen 

Deezén mor“gtn ; te60 mast“tach ; mor’. 
. «én 
Ubermorgen 
U*béermdr’gén 


Die nachste Woehe 
Déé ma&ichsté wo"chd 


So bald als méghch 
sok halt diss méck“leeeh 


Ist es Zeit abzureisen ? 
Eest ess teit ap*tsddrizin ? | 


Wann muss ich fertig sein ? 
Vann mooss eech fiyr*teech’ zin? 


Wie lang halten Sic hier ? 
Vee lang hal’tén 788 hécr ? 


Wie viel Zeit brauche ich um 
zu Fuss den Bahnhof m 
erreichen ? 

Vet fat] tsit brew’ché téich oom ts00 
fodss dén bahn“hehf tabßo orri*chen ? 

In wie viel Tagen werden wir 
diese Reise machen ? 

Fèn vie fae] ta’chén vayr"dén véér dee 
ri°’ze ma’chén ? 


Ich mochte gern gleich ausyehen 
Eech moch“té gayrn glich owse yay “hen 


Wohin sotlen wir gehen ? 
Vohhéen® z6l“len veer gay hen? 


Ist der Weg leicht zu finden ? 


Best davr vaych Echt t206 feen’dén ? 
Ich verstand nicht 

Eech férstant” neecht 

Wie hersst dieses Dorf ? 

V8O hisst cide es dtrf? . 


Kommen Sie mit uns ? 
Kom’meén 28 meet conse? 

Sollen wir mit Ihnea geben ? 
Zol"lén véér meet eeh‘nén sky “hén? 


Wana sollen wir abreisen ? 
Vann 2dl"lén védr Ap“si’sin F 


100 PHRASES FOR TRAVELLERS 


A Concise Vocabulary for Tourists, with Phonetic Pronunciation, in Six 


Group 20 
TRAVEL 
14 


Languages—English, French, German, Spanish, Italian, and Esperanto 





SPANISH 


Retating te Time 
3 Que hora es ? 
Bay or’-ah es? 


Lidmame 6 las seis 
Lydh-mah-may ah lahs adyle 


Hoy; esta noche; despues del 
mediodia; esta tarde 
Oy; és-tah ndé-tchay; des- del 


may-de-o-ded-ah ; és-tah tar-day 
Esta mafiana; al mediodia; 
mafiana 


Es-tah man-yah-nah ; al may-de-o-dee’- 
ah; man-yah-nah 

Pasado majiana 

Pas-sdh-doh man-yah-uah 


IA semana que viene 
Lah say-mih-nah kay ve-en’-eh 


‘Tan pronto como sea posible 
Tahn proén-toh cé-mo s#dy-ah pos-ned- 


i Es tiempo de marcharse ? 
Es te-em’-po day mar-tchar’-may 7 


i Cuando debo estar listo 7 
Covan’~<doh day’-bo es-tar lees’-toh 1 


i Cuanto tiempo se queda Vd. ? 
Cooan’-toh te-em’-po say kay -dah 
oon-téd ? 


i Cuanto tiempo me tomar4 para 
andar hasta la estacion ? 

Cooan’-toh te-em’-po may toh-mar-ah 
pah-rab ahn-dar as’s-tah lah es-tath- 
eon’? 

i Cuantos dias nos tomara esta 
Jornada 

Cooan‘’-toes deé-ahs noss toh-mar-ah 
¢s-tah hor-nah-dah ? 


Estoy ancioso de marchar 
Ev-toy’ an-thee-deso day mar-tchar’ 


On the Way 


i Donde iremos ? 
Don’-day ee-ray’-moss * 


2 Es facil de encontrar el camino? 

Es fath-il day en-con-trar el cah-medé- 
no? 

No he comprendido 

No ch com-pren-deé-do 

i Que nombre tiene esta aldea ? 

— te-cn’-eh ée-tah al-day- 


i Viene Vd. con nosotros ? 
Ve-en’-eh ous-téd con noe-sd-troas 
i Iremos con ellos ? 
Ee-ray’-mass con el-lyos? 


3 Cuando nos marcharemos ! 
Cooan’<ioh noss mar-tchar-¢h-mos ? 


ITALIAN 


Che ora 6? 
Keh drah shy 


Chiamatemi alle sei 
Keeahmah-tehmee ahileh sthee 


Oggi; questa notte; questo 
dopo pranzso; questa sera 
dee: kooéh-stah ndtteh ; kondh-sto 
po prahn-dao ; kooth-stah séhrah 


Stamattina; a mezzo giomo; 
domani 

Stah-mahttet-nah; ah méhdzo dgee- 
érno ; domsAh-ne¢e 

Dopo domani 

Ddbpo domah-nee 


La settimane prossima 
Lah schttecmahnah prowmecniah 


Al pid presto possibile 
Ah] pev-ob préhsto possecbveleh 


KE ora di partire ? 
Eh orah dee pahr-tedreh ? 


A che ora devo esser pronto? 
Ah keh orah dehvo éhasehr pronto + 


Quanto tempo vi fermate qui? 
Kooahn-tu téhm-po vee fehr-mahteh 
quet “ 


Quanto tempo mi —— per 
andare a piedi alla stazione ? 
Kooahn-to tehinpo mee prehndehrah 
pehr ahndahreh ah pee-chdee ahah 

xtah-teeedneh ” 

In quanti giorni faremo questo 
Viaggio? 

Een kooahn-tee dyeec-ornee faliréhmo 
kooth-sto veesh-dyee-« / 


Non vedo l'ora di partire 
Non vehdo J’brah dee pahr-teerel: 


Dove andremo ? 
Doveh ahndréhme? 


A} 
E la via facile a trovarni % 
Eh lah veéah fah-chee-leh ah trovahrace ? 


Non avevo capito 

Non ahr éhvo cahpetto 

Come si chiama questo villagyio? 

Comeh we kee-ahmah = koo-cheto 
veellah cigeeo 


Venite con noi? 
Vehnettech con nuee? 
Andremo con loro? 
Ahodréhae con loro? 


Quando partiremo ? 
Kovahn-do pahr-teerthme? 


ESPERANTO 


Kioma horo estas ? 
Kee-oh’-mah hoh’-roh ehs’-tahet 


Veku min je la sona 2 
Veh’-koo meen jet lah seh’sah 


Hodiat; hodiai nokte; hodiai 8 
posttagmesze; hodiat vesapere 
—— hee dee vvu — 


hoh-dee «ow het -tahg-meh’-ach ; 
hoh-dee’-ow ve —— 

Hcdiai matone; tagmezo; 4 
morgal 


Hoh-tlee’-ow muh-teh’-neb ; tahg-meh’- 

seh mohr’-yow 
La tayon post morgat 5 
Lah tah'yulin pobat: mohr’yow 


La semajnon sekvantan 6 
lah ach-maby’-nohn sebk-vahe’-tabn 


Kicl eble ple} baldad 7 


Kee’-ehl eh · hlel pletys tavhl dow 


Cu extas forira tempo ? 8 
Choo vha’-tahe foh-ree’-rah telin’-poh ? 


Kiam mi devon exti preta ? 9 

Kee’-abm mee deh’-valin che’-tee preh’s 
tah ? 

Kiom da tempo vi intencas 
restacdi ? 

Kee’ohim dah tehin’-pob vee con-tehn’s 
natin relin-tabs dee / 

Kiom da tempo mi bezonas por 
picdiri al la stacidomo ? 

Kee’-otns dah tehin’-poh mee heh-xobs’. 
habe pobr pee-ehedee’-ree ahl lab 
ntah-Laceedubs ‘enh 

Kiom da tagoj ni bezonas por 
fari tiun ¢i vojagon 7 

Kee’-ohn dah tab’ -gohs nee beach emobs’- 
nabs pole fab’ -ree tee’soon Chee voh- 
sah edyotin Y 

Mi deziras tuj forveturi 

Mee deh-zee'-rahe looy folirevehetoo’- 
ree 


13 


14 


Kien vi deziras, ke ni iru? 

Kee’-ehn vee deh-sec’-rubs kehonee 

, Cerin? 

Cu la vojo estas facile trovebla ? 16 

Choo lah voh’-yoh ebe’-tahie fahetaen’s 
leh troh-veh’-blah ? 


Mi ne komprenis 16 
See neh kohin-preh’-news ae 
Kiu estas la nomo de tiu éi 17 


vilago ? 
Kee’-u0 ehw’-tahe Jab nols’-moh deh tec’. 
, oo chee vee-lal alga? — 
Cu vi volas veni kun ni? 18 
Choo vee vol’ -lahs vel ‘nee koun nee” 
Cu vi volas, ke ni akompanu {9 
ilin ? 
Choo vee voh'-laha keh nee sh-kohim- 
‘-noo ee’-leen 7 — 
jam ni devos ſoriri! 
Kee’-alm nee deh’-vohs foh-ree’-ree? 
1957 


Train, Diligence, and Carriage 


29 When does the next train start ? 


30 Is this the train to ? 





31 Please give me a first-class 
ticket to —— 


32 Porter, open the door of this 
carriage for me 


38 How far is it te —— ? 


384 How long does it take to 


reach —— ? 
85 Where is the lugzage-oftice ? 


36 Where is the telegraph-office ? 


37 Send for a cab 


38 Drive me to the station 
39 Can you drive us immediately 


to —— ? 


40 What do you charge per hour ? 


1958 


A quelle heure le prochain 


convoi part-il ? 
Ahk-ell - tr -16 - prosh - ang’ - kongvwa- 
pebr-teel ? 
Est-ce Ja le train pour —— ? 
Eyss-la-l¢-trung-pqor ——? 


Un billet de premiere classe 
s'il vous plait, pour —— 

Ung- hee - yeh - dé-prem-yair-klass, seel- 
voo-pley-poor —— 

Facteur, ouvrez-moi cette voiture 

Fahk-tdor-d6v’ rey-mwa-sct-vwatt-tir 


Combien y a-t-il d'iei & ——? 
Kong-be-ang-ce-ah-teel-deesee-ah ——? 


Combien de temps metterons- 


nous pour aller 4 —— ? 
Kong’-be-ang-de - ~tong- -mett -rong- ndd- 
wor-ahleli-ah — —- 
Ou est le bureau de bagage 2 
Uv-e} -le-bu-roh-dé-bahy-gahj’? 


le 


Pourriez-vous —m/‘indiquer 
bureau du telegraphe 
Poor - yey-v66 - - mang - -dee-keh -1é-bii- 

roh-dé-telegraff » 
Faites chercher un fiacre 
Feyt-shersh-eh-ung-fee-ahkrr 


Conduisez-moi au chemin de fer 
Bone trea -mwa- oh - sh'’mang-~deé- 
err 


Pouvez-vous nous conduire tout 


de suite & 
ene kong-dweer-tood-sweet- 





Combien demandez- vous par 


heure ? 
— be-ang - deh ·mong dey· voõ pahr 


Wann führt der niichste Zug? 
Vann faihrt dayr naichsté tsooch / 


Ist dies der Zug nach ——? 
Eest ddéss dayr tsvoch nich —— ? 


Ich bitte um ein Billet erster 
Classe nach 

Kech beet “te oom In beely et” ayrsté- 
clis’sé nach ——— 

Kofiertrager öffnen Sie 
diesen Wagen 

Koffér-tral’gtr off"nén zéc méér déc * 
zon va*yen 

Wie weit ist es von hiernach — ? 

Vée vit eest Oss fon heér nach —? 





mur 


Wie lange fahren wir bis ? 





Vee lin’yé fah’rén vcér beess —— ? 


Wo ist die Gepackannahme ? 
Voh eest déé géypeck“in’namé ? 


Wo ist das Bireau des Tele- 
graphen ? 

— eest diss biiroh® dess tiylay’gra’- 
én? 

Lassen Sie eine Droachke holen 

Lis’sén 2@é 1°né drovh “ke hoh“lén 

Fahren Sie mich nach cer 
Eisenbahn 

Fah’ren £éé meech nich dayr I’sénbablin 


Konnen Sie uns sogleich nach 

fahren ? 

— nen wee oons sohylich’ 

Wie vie: nehmen Sie fiir die 
Stunde ? 

Vee f80l n&y “mtn x6 fiir dé stoon’db: 





nach — 


ONE HUNDRED USEFUL TRAVEL PHRASES IN SIX LANGUAGES—continued 


SPANISH 


On the Way—continued 


Vamos 4 dar un paseo 
Vah-moes ah dar oon pah‘sdy -oh 


On Arriving at a Place 


i Tiene Vd. una carta para mi ? 
Te-en’-eh oos-ted’ oon-ah car’-tah 
pah-rah mee ? 


ra mi? 


i Hay cartas 
-rah mee ? 


Eye car’-tahs 


i Cuando cartas 


Inglesas ? 

Cooan’+ioh lyvay’sgan lahs car’-tahe 
In-gles’-sahs Y 

i Donde esta la casa de correos * 

Don’-<day es-tah lah cas-ah day cor- 
ray ’-ohs Y 


llegan las 


; Cuanto es el porte ? 


C'ooan-toh es el por’-tay ? 


i Hay concierto esta noche ? 
Eve conth-e-alr’-toh éw-tah né-tchay ? 


Vamos & ver la Catedral 
Vah-moss a vair lah cah-tay-dral 


Train, Diligence and 


i Cuando sale el proximo tren ? 
Cooan’-doh sah-lay el proc’-se-mo tren ’ 


i Es este el tren para —— ? 
Es én-tay el tren pah-rah — ? 


Deéme Vd. un billete de primera 
clase para 

Da) ‘-may oox-téd oon bil-lyeli’-tay day 
pree-mair-ah clas-say pah-rah —~ 

Portero abra la puerta de este 
carruaje para mi 

Por-tair-o ah-brah lah pooer’-tah day 
és-tay car-roo-ah-hay pah-rah mee 

3 Que distancia hay hasta 

Kay dis-tan’-theea eve aas-tah ——-* 





* 





Cuanto tiempo hasta llegar 
&—-? 
— te-em ‘po ass-tah lyay ‘gar 
— ? 
3 Donde esti la oficina para el 
equipage ? 
Don‘-day es-tah lah o-feeth-eé-nah 


Ponda el oral wanes < 
i Donde esta Oficina de 


telégrafos ? 

Don‘-day ee-tah lah o-feeth-e¢-nah day 
tay-lay-grah-foes ? 

Mande por un coche 

Mahn-day por oon co-tchay 


Lléveme 4 la estacion 
Lydy-vay-may ah lah ess-tath-eon’ 


i Puede Vd. llevarnos imediata- 
mente & —— ? 

Pooéd-eh oos-ted’ lyay-var-noms ees- 
* ——— — 

nto carga por hora ? 

Cooan’-toh ——— ér-ah? 


ITALIAN ESPERANTO 
Facciamo una passeggiata Ni promenadu 
Fah-chee-ahmo ears pahsseh-<digee- Nee proh-meh-nah’-doo 
Avete lettere per me ? Cu vi havas leteron por mi? 
Ahvéhteh lébttehreh pehr meh? Choo vee hah’-vahe leb-teh’-rohn pobr 


Ci sono lettere per me ? 
Chee dno léhttehreh pehr neh ? 


Quanio arriva la 
d'Inghilterra ? 

Kooahn-io ahrreé-vah lah po‘stah deen- 
prheel-téhrrah ? 

Dov’é l’ufficio postale ? 

Duvéh looffeé-cheeo postahleh ? 


posta 


Quant’ ¢ il porto? 
Kovahntth eel porte? 


("é (nessun) concerto stasera ? 
Chet (nehasedn) conchéhr-to stahadh- 
rah’ 


Andiamo a vedere il Duomo 
Abndee-ahino ah sv chdéhreh eel Poo-dmeo 


Carriage 
A che ora parte il prossimo 
treno? 
Ah heh Orah pahrteh cel proseemo 
, trohne ” 
E questo il treno per —— ? 
Eh kooth-sto eel tréhne pehr —“ 


Mi dia un biglictto di prima 
classe per —— 


Mee deéah oon bee-'lee-chtto dee 
pretinah clah-saeh pehr -—-- 

Facchino, apritemi questa 
vettura 


Fabckeeno, ahpreétehmee hough-stah 
vehttoorah 

Quanto é distante di qui —— ? 

Roothnto = ¢h — deestahnteh dee 
quee -—-- ? 


Quanto ci s'impiega per arrivare 
a-—— 

Kovahnto chee seempee¢hygah pelir 
ahrreevah-reh ah -——? 

Dov'é Pufficio bagagli ? 

Doveéh looffeé-chero buhyah- lee-ce ? 


» 
Dov'é lufficio telegrafico ? 
Doveh looffeé-cheeo tehlehgrahfeeco ? 


Cercate una carrozza 
Chehreahteh oonah cahrriteah 


Alla stazione 
Abllah stah-tseecdneh 


Potete portarci subito a —— ? 
Potehteh portabr-chee sodbeeto ah ——? 


anto fate pagare l'ora ? 
—— pahgahreh lorah? 


mee Y 


Cu alvenis leteroj por mi ? 
Choo ahl-veh’-nees leh-teh’-rohy polir 
mee Y . 


Kiam alvenos leteroj cl Anglujo ? 
Kee’-atin abl-veh’-nohe leh-teli-rohy: 
ehl ahn-yloo’-voh ¥ 


Kie extas la postoficejo ? 
Kee’-eh  ehs-tahe lah pohah-tolefee- 
tseh’-yoh’ 


Kiom estas la post page 7 

Kee’-ohim sehs’-tabs lah pohaht pah“- 

xon 

Cu okazos 
veapere ? 

Choo oh-kah’zoha kobn-taeher’ toh bub 
dlee’-ow vebwepeh’sreh 7 

Ni vizitu la katedralon 


koneerto holiaũu 


Nee veeence’-too lah kab-teh-adrah’- 
lohn 
Kiam  foriros la = sekvonta 


Vayonaro ? 
Kee’-ahi foluerce’-rolis lah sebh-vohn’+ 
: tah vab-yobhenuh’-roh ’ 

u tiv ¢i vagonaro iras al ---— ? 


Choo tee’=-00 chee vabeyoh-nah’-re 
we '-rabs ahd ----” 

Rileton unuaklasan por ——, mi 
petas 

bee-let-tohn —xR 
WR . t pol ’-tabn 


Portisto, malfermu la pordon de 
tia «i fako 

Pohr-tees’-toh oo mabl-fehr’emeo lah 
pobr’-dolin deh tee’sau chee fal’-hoh 

Kiel malproksime sidas —— ? 


Kee eh) omabl-prohk-see’-meh one’. 
dahlia --- 7 
Post kiom da tempo oni 


atingos —— ? 

Pohst kee’-ohm dah teh epoh ob'enee 
ah-teen’-goha— 7 

Kie estas la pakajejo ? 

— cha'-taha tah pali-kiul-sheh’- 
yoh’ 


Kie estas la telegrafejo ? 
Kee’ech ehie-tahe lah teh-leterali-feb’s 
yoh? 


Venigu fiakron 
Vehonee’ yon fre-ah’-krohn 


Veturigu min al Ja stacidomo 
Veh-tow-ree'+zoo meen ahi la stah-tace- 
doh’ «moh : 


Cu vi povas tuj veturigi min 
al ? 
Choo vee poh’-vsha tony veh-too-ree’- 

yee meen ah ? 
Kiom vi postulas laũhoro? 
Kee’-ohm vee poha-too’-lahs low-hob’- 
reb? 





— — 


22 


23 


25 


& 


29 


30 


31 


32 


35 


39 


40 


ONE HUNDRED USEFUL TRAVEL PHRASES IN SIX LANGUAGES—continued 


42 


45 


43 


47 


49 
50 
51 


52 


53 


55 


56 


57 


58 


59 


61 
62 
68 


ENGLISH 


FRENCH 


Train, Diligence, and Carriage—continued 
41 What “tip” must I give the Combien donne-t-on au cocher 


driver ” 


Order the horses to be put to 


At what hour shall we arrive 
there ? 


Can I hire a carriage to take me 
there ? 


C&n we get. a horse for the lady ? 


At the Custome 
Where shall I find the customs ? 


I have nothing contraband 


How much have I to pay for 
this ¥ 

Here are the keys 

Have you finished ? 

IT thank you. Farewell 


At an inn 


Be so kind as to show me to my 
room 


On the first floor 
On the ground floor 


Where are our rooms ” 


How much a day must I pay 
you? 


tive me the key of my room 


Can I see the landlord of the 
hotel Y 


Which is the best hotel ? 


I want some writing-paper, and 
pen and ink 


Open the door 
Bring my account 


That is too much 


1960 


de pourboire ? 
Kong- be - ang-don-tong-oh-kosheh-de- 
poor-bwahr ¢ 


Faites atteler 
Fey t-sahtell-eh 


A quelle heure arriverons-nous 
a cet endroit ? 
Ah- kell - 6ér- ahree’v’rong - ndoz - asset- 
ongdrwah * 
Pourrais-Je louer une 
pour m’y conduire ? 
Poor-ey ; -lé6-eh - oon-vwat-ir - pddr-me - 
kongd weer ? 
Pourriez-vous me procurer un 
cheval pour madame ? 
Poor- yey - v66-me- prohk - tireh-unge 
sh’vall’-poor-mah-dahm ¢ 


voiture 


OU trouverai-je les douanes ? 
Qo-troovrey j-ley-dwahn ¢ 


Je n’ai rien de coutrabande 
Jé-ney-ree-ang-d6-kongtrah-bahngd 


Combien dois-je payer pour ccla ? 
Koug-he-ang-dwahj-pey-yeh-poor-s'lah ? 


Voici les clefs 
Vwahsec-ley-kley 
Avez-voua fini ? 
Avey-v00-f86nee ? 


Je vous remercie. Adicu 
Jé-vo0-remerrsee. Ab-dyé 


Voulez-vous bien me conduire 
i ma chambre ? 

Vooley-vo0. be-ang -mé- kongdwéér - ah - 
ma-shawnibr ? 

Au premier Ctago 

Oh-prem-yeh-rehtahj 

Au rez de chaussée 

Oh-reyd-shohseh 

Ou sont nos chambres ? 

Oo-song-noh-shawnlr 7 


Combien faut-il vous payer par 


jour ? 

Kong-be-ang - foht -eel-voo-pey-yeh-par- 
joor? 

Donnez-moi Je clef de ma 
chambre 


Dawney-nmwa-lé-kleh-dé-ma-shawmbr 


Pourrais-je parler au maitre de 
l'hötel? 
Poorrey-jé-parleh-oh-meytr-dé-lohtell’? 


Quel est Je meilleur boétel ? 
Kell-ey-lé-maye-ttr-chtell’ ? 


Jai besoin de papier A lettres, 
avec de Pencre et des plumes 

Jey - bezwahng- dt - pahpye - rah - lettr - 
avek-dé-lohngkrr-eh-dey-pliim 


Ouvrez la porte 
Odvrey-la-port 
Apportez-moi la note 
Ahportey-mwa-la-noht 
C'est. trop 

Sey-troh 


GERMAN 


Wie viel Trinkgeld gibt man 
dem Kutscher ? 

Véeé feel treenk“gélt geebt man dém 
koot’sheér ? 


Lassen Sie anspannen 
Lap “sén 2éé An“sypxin’nén 


Um wie viel Uhr werden wir an 
jenem Orte ankommen ? 

Oom ved feèel Gbhr viyr*dén véér &n 
yaynem 6r"t8 an’kommen? z 
Kann ich einen Wagen mieten, 

der mich dahin bringt ? 

Kann eech I’nén va“yén mée“tén, dayr 
meech daheen” breengt? 7 ; 
Kénnen wir ein Pferd fiir die 

Dame bekommen ? 
Kén‘ntn véér in pfayrt_fiir déé da’mé 
hiykom’mén ? 


Wo ist der Zollamt ? 
Voh eest diss tsdll”amt ? 


Ich habe gar keine Contrabande 
Kech ha“hé gar ki’ne con“trabin’dé? 


Wie viel habe ich fiir dieses zu 
bezahlen ? 

Vee feel ha”be eech fiir d&C"zess tadd 
hay tath “lén ? 

Hier sind die Schliissel 

Héér zeent déé schliis’sél 

Sind Sie fertig ? 

Zeent. 780 fiyr“teech ¢ 

Ich danke Ihnen. 

Kech dan’“ké ééh"nén, 


Adieu 
Adéii* 


Wollen Sie mich 2u mein 
Schlafzimmer fihren ? 

Vol’len zcé meech ts66 min sehlaf’- 
taceem“ mer fiih“rén ? 

lm ersten Stocke 

tem Ayr*stén stde“ké 

Im Erdgeschosse 

Fem ayrt"payshos’se 

Wo sind unsere Zimmer ? 

Voh zeent oon “gayreé tscem “mer ? 


Wie viel muss ich Ihnen fiir den 
Tag bezahlen ? 

Veé féé] moos eech 66h“nén fiir dén tach 

_ bay-taih “len ? 

Caben Sie mir den Schlissel von 
meinen’ Zimmer ? 

Gay“bén 2éé méér dén schliis’sél fon 
mi’*nén treem ’mér 

Ich wiinsche den Herrn des 
Hauses zu sehen ? 

Eech viin "she dén hayrrn déss how “zéss 
ttõõ vay “hen? 

Welches ist der beste Gasthof ? 

Vél“chés eest dayr bés“té gist hohf? 


Ich brauche etwas Briefpapier, 
mit Feder und Tinte 


Eech brow’ché ét’vass brééf’pipéar, 
meet fay “der oont teen"té 

Offnen Sie die Thiir 

Off*’nén zéé déé tiir 


Bringen Sic mir die Rechnung 
Breen gen 2éé méér déé réchnoong 
Dass ist Zu viel 

Dass eest tsõõ fé¢] 


ONE HUNDRED USEFUL TRAVEL PHRASES IN SIX LANGUAGES—oontinueo 


SPANISH 
Train, Diligence, and 
iCuanto debo pagarie al 
cochero ? 


Cooan’-toh daiy’-bo pah-gir-lay al co- 
tchair’-o ? 


Dé la orden que se enganchen 
los caballos 

Day lah or’alen kay say en-gan’-tchen 
loss cah-bal-lyohs 

i A que hora llegaremos ? 

Ah kay or’-ah lyay-gar-éh-mos? 


2 Puedo alquilar un carruaje para 
llevarme alli ? 

Pooed-oh al-key-lar oon car-roo-dh-hay 

h-rah lyay-var-may al-lyed ? 

i Podemos conseguir un caballo 
para la sefiora ? 

Po-ddy-moxgs con-say-geér oon cah-bal- 
lyo pah-rah lah sen-nyor’-ah ? 


At the Customs 


2 Donde encontraré¢ la Aduana ? 

Don’-day en-con-trah-riy lah ah-doo- 
ah-nah”? 

No tengo nada de contrabando 

No tain’-vo nah-dah dav con-trah- 
bahn’-doh 

é Cuanto tengo que pagar por 
esto ? 

Cooan’toh tain’-go kay pah-gar por 
ess‘toh ? 

Aqui estan las llaves 

Ah-kéy es-tahn lahs lyal.-vays 

2 Ha acabado Vd. ? 

Ah ah-cih-bah-doh oos-téd? 

Gracias. Adios 

Grah-theeas. Ah decos 


At an Inn 


Tenga la bondad de conducirme 
& mi cuarto 

Tain’-vah lah bon-dad day con-doo- 
theer’-may ah mee coo-ar-toh 

En el primer piso 

En el errs peé-#0 

En el piso bajo 

En el peé-so bih-hoe 

4 Donde estan nuestros cuartos ? 

Don’-day es-tahn noo’-és-troes coo-ar- 
toes ? 

4 Cuanto tengo que pagarle al 
dia ? 

Co6-an-toh tain’-go kay pah-gar-lay al 
deé-ah ? 

Déme Vd las llaves de mi cuarto 

Day-may oos-téd lahs lyah-vays day 
mee coo-ar’-toe 


§ Puede ver al patron ? 
Pooéd-eh vair al pah-tron? 


i Cudl es el mejor hotel ? 
Codal es e] may-hor oh-tél? 


Necesito papel para escribir, 
pluma, y tinta 

Neth-es-seé- h-pél pdh-rah es-cree- 
beér, plod- e tin’-tah 


Abre la puerta 
Ah-bray lah poo’-er’-tah 
Traiga mi cuenta 
Try’-gah mee coo-en’-tah 
Es demasiado 

Ee day-mas-see-dh-doh 


ITALIAN 


Carriage—continued 


Quanto devo dare al vetturino ? 
—— dèhvo dahreh ah! vehttoo- 
reeno ? 


Fate attaccare 
Fahteh ahttahccahreh 


A che ora arriveremo Ja ? 
Ah keh rah ahrrees ehréhmo lah ? 


2 


Posso prendere a nolo una 
carrozza per andarvi ? 
Posso préhndehreh ah nolo oo’nah 


cahrro-tsah pehr ahndahr-vee ? 
Si potrebbe avere un cavello per 
la signora? 


See potréhbbeh ahvéhreh oon cah-vahilo 
pehr Jah see-nee-drah ? 


Dov’é la dogana? 
Doveth lah dogahnuh ? 


Non ho niente di contrabbanco 
Non 0 nee-thnteh dee contrahbbahndo 


Quanto devo pagare per questo ? 
Koo-ahnto déhvo  pahgahreh oo pehr 
koothsto ? 


Ecco le chiavi 

E’hcco leh kec-ahvee 
Avete finito ? 
Abvthteh fee-neéto? 
(ijrazie. Addio 
Grah-tsee-eh, Abdded-o 


+ 


Abbia la gentilezza di mostrarmi 
la mia camera 

A’hbbeeah lah dgehn-teeléh-tsah dee 
mostrahrmee lah me¢ah catimebrah 

Al primo piano 

Ahi pretmo pee-ahno 

A pian terreno 

Ah pee-ihn tehrrth-no 

Dove sono le nostre camere ?” 

Doveh sono leh nostreh cah-mehreh ? 


Quanto vi devo dare al giorno? 
Kooahn-to vee déhvo dahreh  ahl 
dgee-orno ? 


Datemi la chiave della mia 
camera 
Dahtehmee lah kee-ahveh = dehilah 


met-ah cih-mehrah 

Vorrei parlare al proprietario 
dell’ albergo ? 

Vorréh-ee pahr-lahreh ahl propree- 
ehtah-reeo dehilahl-béhrygo ? 

Qual’é il migliore albergo ? 

Kooahlth eel mee-leedreh ahl-behrygo ” 


Ho bisogno di carta, penna e 
calamaio 

O’ bee-sb-neeo dee cahrtah, péhnna eh 
cahleh-maheeo 


Aprite la porta 
Ahpreé-teh lah portah 
Portatemi il conto 
Portah-tehmee eel cdnto 
Questo é troppo 
Kooeh-stth troppo 


ESPERANTO 


Kiom da trinkmono mi devas 
doni al la veturigisto ? 

Kee’-ohm dah treenk-oh’-noh mee 
deh’-vahs doh’-nee ahl lah veh-too- 
reesees’-toh # 

Ordonu, ke 
éevalojn 

Ohr-doh’-noo keh oh’-nee  ahl-y oon’- 
goo Jah cheh-vah’-lohyn 

Je kioma horo ni alvenos tie ? 

Yeh kee-oh’-mah hoh’-roh nee abl-veh’- 
nohs tee’-eh ? 


oni aljungu la 


Cu mi povas lui kaleson por 
porti min tien ? 

Choo mee poh’-vahs loo’-ee kah-leh- 

, Shohn pohr pohr’-tee meen tee’-ehn ? 

Cu mi povas lui éevalon por la 
sinjorino ? 

Choo mee poh’-vahs loo’-ee cheh-vah’- 
lohn pohr Jah seen-yoh-ree’-*noh ? 


Kie estas la limdepagejo ? 

Kee’-eh ehs’-tahs lah leem-deh-pah- 
eh’-yoh? 

Mi havas nenion por konigi 

Mee hah’-vahs neh-nee’-ohn pohr koh- 
nee’-ee 

Kiom mi devas pagi pro tiu ¢i? 

Kee’-ohm mee deh’-valis pali’-gee proh 
tee’-o0 chee ? 


Jen la slosiloj 

Yehn lah shloh-see’-lohy 

ju vi estas fininta ? 

Choo vee chs’-tahs fee-neen’-tah ? 

Mi dankas vin (or) Dankon. 

Adiati 

Mee dahn’-kahs veen. 

Ah-dee‘’-ow 


Dahn’-kobn. 


Bonvole konduku = min 
Cambro 

Bohn-voh’-leh) kohn-doo’-koo meen abl 
mee’-ah chahin’-broh 

Sur la unua ctago 

Soor Jah oo-nov’-ah eh-tah’-dyo 

Sur la teretago 

Soor lah teh-reh-tah’-deo 

Kie estas niaj Cambroj ? 


al mia 


Kee’-ch ebs’-tahs onee’uhy chuhin'“- 
brohy ? 

Kiom por Ciu tago mi devos 
pagi? 


Kee’-ohm pohr chee’-o0 tah’-go mee 
deh’-vohs pah-gee ? 

Donu al mi la Sslosilon de mia 
cam bro 

Doh’-nvo ahl mee lah shloh-see’-lohn 
deh mee’-ah chahm’-broh 

Mi volas paroli kun Ja hotel- 
mastro ? 

Mee voh’-lahs pah-roh’-lee koon Jah 
hoh-tehl-mahs’-troh ¢ 

Kiu estas la plej bona hotelo ? 

Kee’-o0 ehs’-tahs Jah plehy boh’-nah 
hoh-teh’-loh ¢ 

Mi deziras havi leterpaperon, 
plumon kaj inkon : 

Mee deh-zee’-rahs hah’vee leh-tehr- 
— ploo’-mohn kahy een’- 

onn 

Malfermu la pordon 

Mahl-fehr-moo lah pohr-dohn 

Alportu mian kalkulon 

Ahl-pohr’-too inee’-ahn kabl-koo’-lohn 

Tiu estas tro kara 

Tee’-vo chs’-tahs troh kah’rah 
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ENGLISH 


At an Inn—continnel 
Are the sheets well aired ? 


At Meals 

Keep me a place at the table 
d’héte 

Give mo a glass of water 


Waiter, I wish to breakfast 


Give me: tea, chocolate, coffee, 
fresh butter, white bread, 
white rolls, brown bread, 
new-laid eggs in the shell 


Have you any fruit? What 


kind of fruit have you ? 


Is your fruit ripe? 


This fruit is not ripe enough 


This meat is so tough that I 
cannot eat it 


Give me something else 
What wines have you ? 


What is the price of this wine ? 


Show me the wine list 


Show me the bill of fare 


What do you call that dish ? 


How much do you charge for 
dinner ? 


At what time is your table 
d’héte ? 


Asking Directions 


Will you be so good as to tell 
me the way to — street ? 


1962 


FRENCH 


Est-ce que les draps de lit ont 
été bien aérés ? 

Eyus-ké-ley-drah - dé-lee-tong-teht eh-he- 
ang-ah-eh-reh ? 


Reservez-moi une place & la 
table d' hõte 

Reh-zervey- mwa · oon - plahss · ah · lah - 
tahhl-déht 

Tonnez-moi un verre d'eau 

Dawney-mwa-ung-veyr-doh , 


Carcgon, je voudrais d¢éjefiner 
Gahr-zong-jé-v60d ‘rey deh’jiineh 


Donnez-moi du thé, du chocolat, 
du café, du beurre frais, du 
pain de froment, des petits 
pains au lait, du pain bis, 
des ooufs frais & la coque 

Dawney-mwa-dii-teh, dii-shokolah’, dii 
kahfeh, dii-b&érr-frey, dii-pang-dé 
fromong, dey-p’tee - pang-zoh-ley, dii- 
pang-beece, dey-zii-frey-ah-la-kok 


Avez-vous du fruit? Quelle 
espéce de fruit avez-vous ? 

Avey-v66-dii-frweef Kell-espeyss’-dé- 
frwee-tahvey v66? 


Vos fruits sont-ils bien mirs ? 
Vohi-frwee-song-teel-be-ang-miir ? 


Ce fruit mest pas assez, mor 
S86-frwee-ney-pah-zassey-miir ? 


Cette viande est si dure qu'il est 
impossible de la manger 

Set - vee - thngd - ey - see - diir- keel-eyt- 
angposseebl-d6-lih-mongjeh 


Donnez-moi autre chose 
Dawney-mwa-dhtr-shohz 
Quels vins avez-vous ? 
Kell-vang-zahvey-v66 ? 

Quel est le prix de ce vin? 
Kell-ey-lé-pree-d6 sé-vang ? 


Montrez-moi la carte des vins 
Mongtrey-mwa-la-kahrt-dey-vang ? 


Montrez-moi la carte 
Mongtrey-mwa-la kahrt 


Quelle nom donnez-vous & of 


plat ? 
Kell-nong-dawney-v66-ass-plah 7 


Combien faites-vous payer pour 
le diner ? 

Kongbe - ang- feyt-v56 - pey-yeh-poor-|6- 
deeneh ? 


A quelle heure dine-t-on à la 


table d’héte ? 
Ahk - ell - S8r - deen - tong - ah -lah-tahbl- 
ddht? 


Voulez-vous avoir la bonté de 
me dire quel est le chemin 


pour aller à la rue ? 
Vooley-v66-zavwahr-la - bongteh-dé-me- 
—— · an' mang · poor - ahleh- 


ru —— 





GERMAN 


Sind die Bett-tiicher gut 
atisgeliftet ? 

Zeent dés bhit’tiichtr godt owes’gay 
hif’tet ? 


Bele’gen Sie ein Platz an der 
table d’héte fiir mioh 

Biylay’yén zéé In plate an dayr tabl 
dhoht fiir meech 

Geben Sie mir ein Glas Wasser 

Gay “bén vet méér in glise vis"str 


Kellner, ich mochte friihstucken 
Kéll’nér, eech moch’té frith’stic’kén 


Geben Sie mir Thee, Chokolade, 
Kaffee, frische Butter, Wei- 
zenbrod, kleine Meelch’brote, 
echwarzes Brod, frische Eier 
in der Schale gesotten 

Gay"hbén zéé midér tay, schokoki’de, 
kaf"fay, frees“shé boot’tér, vit“stn- 
broht, knend meelch*brité, schwar’ 
tates broht, frees“shé i’6r een dayr 
schalé, phyzdt"tén 


Haben Sie Obst? Wase fiir 
Obst l aben Sie ? 
Ha*béen zéé ohbst? Vaiss fiir ohbst 


ha’"bén géé ? 


Sind thre Friichte auch reif ? 
Zeent ééh’ré frituch te owch rif? 


Dieses Obst ist nicht reif genug ? 
1662s ohbst eest neecht rif giynooch’ 


Dieses Fleisch ist so hart, dass es 


mir unmdglich ist, es zu essen 
Déézts flish eest tsd6 hart, dass éss mdẽr 
oonmichleech eest ess tsõõ 64"sén 


Geben Sie mir etwas aneres 
Gay "btn 206 méér Stvikss dn“diyréss 
Was fiir Weine haben Sie ? 

Vitss fiir viné hai”bén £6é 7 

Was ist der Preis dieses Weins *% 
Vass eest diyr priss d&t’gés vinas ? 


Zeigen Sie mir Ihr Weinkarte 
Tsi’chén 266 méér G¢h’ré vin"kir’té 


Zeigen Sie mir den Speisezettel 
Ts!*chen 206 nicor dén spl*zé-tett “tél 


Welchen Namen _ geben Sie 
diesem Gerichte 

Vél’chén nam’en ghy*bén 2é¢ dét“zim 
riyreech“té ? ; 

Wie viel berechnen Sie fiir das 
Mittagsessen ? 

Véé f63] biyr&éch’nén 268 fiir diss 
meet tachéssén ? 


Um wie viel Uhr ist die table 
d’héte ? 
Oom véé £6él GGhr eest déd tabl dhohtꝰ? 


Wollen Sie wohl die Gite haben 
und mir den Weg nach — 
Strasse zeigen ? 

Vollén 286 vohl déé gu to hA”bén oont 
méér dén vaych nach —— stris’s 
tel’chtn ? 
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SPANISH 


At an tnn—continued 


i Estan las sibanas bien secas? 
— lhs sah-hah-nahs bé-en’ vay’- 


At Meals 


Guardame un sitio 4 la mesa de 
huctspuedes (or table d'hote) 


God-ar-dah-may oon xed-teo ah lah 
day oo-es’-ped-ehs 
TDéme Vd. un vaso de agua 
ey oos-téd oon vas-so day ah-goo- 
a 


Mozo deseo almorzar 
Moth-o des-say’-o al-mor-thar 


Déme Vd. tié; café; chocolate; 
manteca fresca; pan blanco; 
panecillos; pan cacero; huevos 
frescos pasados por agua 

Day-may oos-téd tay; cah-fay ; teho- 
co-la4h-tay ; man-tay’-cah fres-cuh ; 
pahn blah’n-co, pahn-eth-eel’-ly oes ; 
pahncath-air’-o, oo-ay’-voes frés-cocs 
pas-sdh-dohs por dh-goo-ah 


i Tiene Vd. fruta? Que especie 
de fruta tiene Vd. ? 
Te-en’-ch oos-téd frod-tah? Kay es- 
peveceh day frou-tah té-eny ous- 
? 


t Es su fruta madura ? 
Es soo froé-tah mah-dod-rah ? 


Esta fruta noes bastante madura 
Es’-tah frod-tah no es bas-tahn’-tay 
mah-dod-rah 


Esta carne es tan dura que no 
la puedo comer 

Es’-tah car’-nay es tahn dod-rah kay 
no la poo-éd-vh co-mair 


Deme Vd. otra cosa 

Day’-may ooe-téd 6-trah cos’-sah 

1 Que vino tiene Vd. ? 

Kay veé-no te-en’-eh oos-téd ? 

i Cual es el precio de este vino ? 

Coo-al es el pray’-theeo day és-tay 
veé-no? 


Enséfieme Vd. la lista doe los 
vinos 


En-say-nyeh-may oos-téd lah lees’-tah 
day los veé-nohs 


Ensefieme Vd. la lista de la 
comida 

En-sdy-nyeh-may ooe-téd lah lees’-tah 
day lah co-meé-dah 

3 Como llama Vd. este plato ? 

Cé-mo lydh-mah oos-téd es’-tay plah- 
toe? 

3 Cuanto carga Vd. por la 
comida ? 

Coo-an’-toh car’-gah oos-téd por la 
co-meé-dah 7? 


zg A que hora es su mesa de 


huespedes ? 
Ah kay or’-ah es 600 més-sah day o-es’- 
ped-ehs? 


Asking Directions 


3 Quiere Vd. tener la bondad de 
darme la direccion; de la 
calle de ——? 

Key-air’-eh oos-téd tain-air lah hon- 
bad day dar-may lah dee-rec-thedn 
day lah cal’-lyay day ——? 


ITALIAN 


Le lenzuola sono ben asciutte ? 
Leh lehn-dgoo-dlah sono behn 
ahshodtteh ? 


Tenetemi un posto alla * table 
a héte” 
Tehnthteh-mee oon posto ahiiah, etc. 


Datemi un bicchier d’acqua 
Dahtehmee oon bee-kee-¢hr dahqyuah 


Cameriere, voglio far colazione 

Cahineh-ree-threh, vo-‘leeo fahr colah- 
_taeedneh 

Datemi del té; del caffe; della 
cioccolata: cel burro fresco; 
del pane bianco; dei panini: 
del pan nero; celle uova 
fresche al gi scio 

Dateh-mee dehl teh; dehl esahffeh : 
déh-lah chockolahtah; dehl boorro 
fréh-sko; dehl pahneh bee-ahneo ; 
déhee pahnetnee ; deh! pahn néhro ; 
dthileh oo-dvah fréhskeb ahl yod-sho 


Avete della frutta? Che frutta 


avete ? 
Ahvthteh déhilah 
frodttah ahvéehteh ? 


frodttah ? keh 


Sono mature le frutta ? 
Sono mahtodorch teh frodttah ? 


Queste frutta non sono abba- 
stanza mature 

Koo-thsteh frodttah non sono ahbbuh- 
stahndza mahtodreh 

Questa carne é cosi dura che 
non posso mangiarla 

Koo-thstah cahrneh th coset dodrah 
keh non posso mahn-dyee-Ahriah 


Datemi qualche altra coxa 

Dahtehmec koo-ahl-keh &ahitrah co'sah 

Che vini avete ? 

Keh veénee ahvéhteh ? 

Qual’é il prezzo di questo vino ? 

Koo-ahléh eel préh-two dee koo-chsto 
vebno? 

Mostratemi la lista dei vini 

Mostrahteh-mee lah leéstah 
veenee 


dth-ce 


Mostratemi la carta 
Mostrahteh-mee lah cahrtah 


Come chiamate questo piatto * 


Comeh kee-ahmahteh koo-¢hstu 
peeahtto? 

Quanto fate pagare per il 
ranzo ? 


Koo-ahnto fahteh pahgah-reh pebr eel 
prahn-dzo? 


A che ora é la table d’hote ? 
Ah Pa orah eh lah, ete. 


Abbia la gentilezza d’ indicarmi 


la strada per andare in 
via —— ? 
A’hbbee-ah Ish dgehntee-léhtaah 
deendee-carmee lah strahdah pebr 


ahndah-reh een vet-ah — 7 


ESPERANTO 


Du la littukoj estas tute sekaj ? 
Choo lah leet-too’-kohy ehs’-tahs too’s 
teh seh’-kahy ? 


Rezervu lokon por imi ¢e Ja 
komuna tablo 

Reh-zehr’-voo loh’-kohin pohr mee cheh 
lah koh-moo’-nah tah’-bloh 

Honu al mi glason da akvo 

— ahl mee glah’-sohn dah ahk’- 
vor 

Kelnero, mi deziras matenmangi 

Kehl-neh’-roh, mee deh-zee’-rahs mah- 
tehn-mahn’-dgee 

Donu al mi teon, kafon, coko- 
ladon, sensalan buteron, 
blankan panon, blankajn pan- 
bulkojn, brunan panon, ovojn 
freiajn en deloj 

Doh’-noo all mee teh’-ohn, kah’-folin, 
choh-koh-lah’-dohn, — sehinesah’slahn 
boo-teh’-rohn,  blahn’-kahn pah“- 
nohn blahn‘-kahy pn palin-bool’-kehyn, 
broo’-nahn oo pab’-nohn, — oh’-vobyn 

. freh’-shahyn ehn sheh‘lohy 

Cu vi havas fruktojn ? 
fruktojn vi havas % 

Choo vee hah’-vahs — frook’-tohy ut 
Kee’-alivn  frook’-tohyn vee hah’ 

. vVahs ? 

Cu viaj fruktoj estas maturaj ? 

Choo vee’-ahy  frook’-(ohy  ehs’-(ahs 
mah-too’-rahy 7 

Tiu éi frukto ne estas sufice 
matura 

Tee’-00 chee frook’-toh neh chs’-tabs 
aoo-fee’-cheh mah-too’-rah 

Tiu ¢i viando estas tiel malmola, 
ke mi ne povas gin mangi. 

Tee’-oo chee vee-ahn-doh ehs’-tahs tee’ + 
echt mahlemoli’-lth kehimee neh poh“- 
vahs dgeen mahn’-dyce. 

Alportu ion alian 

Ahl-pohr’-too ee’-ohn ah-lee’ahn 

Kiajn vinojn vi havas ? 

Kee-ahsn vee-nohyn vee hab-valis? 

Kiom kostas tiu ¢i vino? 

Kee’-ohin kehs’-talis tee’-oo chee vee’= 
noh ? 

Donu a! ini la vinkarton ? 

Doh’-noo ahl mee lah veen-kahr’-tohn 


Kiain 


Donu al mi la mangokarton 
Doh’-nov ahl mee lah mahn-dgoh-kahr’- 
tohn 


Kiel vi nomas tiun Ci mangajon ? 
Kee’-chl vee noh’-mahs tee’-oon’ chee 
maho-dgah’-zhohn ? 


Kia prezo estas la vespermango ? 
Kee’-ah preh’-zoh chs’-tahs Jah vehs- 
pehr-mahn’-dyoh % 


Je kioma horo okazas la 
komuntabla mangado ? 

Yeh kee-oh’-mah hoh‘roh oh-kah’-zahs 
lah koh-moon-tah’-blah mahn-dgali- 


doh ” 


Bonvole montru aj mi la vojon 


al strato ? 
Bohn-voh’-leh mohn’-troo ah! inee Jah 
voh’-yohn al —— strah’-toh ” 
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ENGLISH 


FRENCH 


Asking Directions—continued 


I wish to go to Mr. N’s; is it far 
from here ? 


Which is the way to it? 


Does Mr. N. live here ? 


Coachman, drive me to — 
street 


in the Bedroom 


Will you give me a box of 
matches ¥ 


Will you send up the chamber- 
maid ? 


IT want my linen washed 


Bring mo a towel 


I want my coat brushed 


(‘an I have a warm bath ? 


I should like warm water for 
washing 


At the Shops 
What is the price of this article ? 


What is the name of that ? 
That is rather dear 


Where is a chomist’s ? 


Where can I get my money 
changed ? 


Be so kind ag to show me that 


I wish to buy that 


Is there a book here containing 
the curiosities of the town ? 


Je cherche la maison de Mons. 
N. ; est-ce qu'elle est loin d’ici ? 

Jé-shersh - la - meyzong - dé - M’ssyii N. 5 
eyss-kell-ey-lwang-ceesee 7 


De quel cété dois-je aller ? 
Dé-kell-kohteh-dwahj-ahleh ? 


Est-ce que Mons. N. demeure ici ? 
Ey ss-ké-M’sayii N. dehmiir-eesee ? 





Cocher, conduisez-moi a la 
rue - 
Kosheh, kongdweezey - mwa-ah - la - 


rt —— 


Voulez-vous m/’apporter lex 
allumettes ? 


Vooley-v6é-maporteh-ley-zahliimett ? 


Voulez-vous nous envoyer la 
femme de chambre ? 

Vooley-v66-n66z-ongvwa-y eh-la-fam-d6- 
shawmpbr ? 

T] faut que je fasse blanchir 

Eel-foh-k6-jé-fahas-blongsheer 


Apportez-moi un essuie-main 

Ahportey-mwa-unesswee-mang 

Voulez-vous faire brosser ma 
redingote 

Vooley - v66 - feyr - brosseh - ma-redeng- 
goht 

Puis-je avoir un bain chaud ? 

Pweej-ahvwahr-ung-bang-shoh ? 


Je desire de eau chaude pour 


me laver 
J6-d’zeer-d6-loh-shohd-poor-mé-lahveh 


Quel est le prix de cet objet? 
(or) Que coite cet objet ? 

Kell-ey-lé-pree-dé-set-ohbjey ? (or) Kell- 
koot-set-ohbjey ? 

Comment s’appelle cela ? 

Komong-sahpell-s lah ? 

C’est un peu cher 

Set-ung-pé-sheyr 

Pouvez-vous 
pharmacie ? 

——— mangdeekeh· oon· ſuhrmah· 


m’indiquer une 


see 

Ou pourrai-je changer de 
largent ? 
Oo-poorey-jé-shawng-jeh-dlahrjong ? 


Ayez la bonté de me montrer 
cela 

eae - bongteh - dé - mé - mongtreh- 
8 

Je voudrais acheter cela ®@ 

Jé-vdddrey -ashteh-s"lah 


Y a-t-il ici un livre des curiosités 
de cette ville? 

Ee-aht-ecl-eesee -ung - leevr - dey-kiiree- 
ohseeteh-dé-set-veel ? 


Travel concluded 


-Eech 


GERMAN 


Ich suche das Haus des Herrn 
N.; ist es weit von hier ? 

Eech 266’ché diss howss dées hiyrn 
N. ; eest &ss vit fon hétr? 


Nach welcher Seite muss ich 


hen ? 
Nach vél’chér zi’té mooss eech gay “hén? 


Wohnt Herr N. hier? 
Vohnt hiyr N. héér? 


Kutscher, wollen Sie mich zur 
— Strasse fahren 

Koot’sher, vollén zee meech = tsdo6r 
—— strin"st fah’rén 


Wollen Sie mir die Schachtel 
Ziindhdlzchen bringen ? 

Vol’lén 268 méér déé schach“tél tsunt“- 
hults’-chén breen’gtn ? 

Wollen Sie das Zimmermadchen 
schicken ? 

Vol*len 246 diss tseem’mér-mait’chén 
scheec*kén ? : 
Ich muss meine Wasche waschen 
lassen 
nooss 
las“udn 

Rringen Sie mir ein Handtuch 

Breen“ygtn 266 méér in hant’t6och 

Ich wiinsche meinen Rock 
ausgebiirstet zu haben 

Eech viin’shé miſnen rdck owsspiy- 
biirsh’tét taõõ ha”“ben 

Kann ich ein warmes Bad 
bekommen ? 

Kann eech in var’més bit. biykom“mén ? 


mint vé"shd viis*shén 


Ich wiinsche warmes Wasser 
zum Waschen 

Eech viin‘’shé vir’mts vis’sér ted6m 
Vis "shon 


Was ist der Preis dieses Artikels ? 
Vass eest diyr priss déé’zés ar*teekélas ? 


Wie heisst das ? 

V6é hisst dass ? 

Das ist etwas teuer 
Dass eest ét’vass toi”ér 
Wo ist ein Apotheke ? 
Voh éést i*né Apohtay“ké? 


Wo kann ich Geld wechseln 
lassen ? 


Voh kann eech golt vich’séln las’sin ? 


Seien Sie so gut mir das su 
zeigen 

Z"hén xéé6 soh godt méér diss tsdd 
tsi’chin 

Ich wollte gern dies kaufen 

Eeoh voll’té gayrn dééss kow“fén 


Gibt es hier ein Buch, welches 
von den Merkwiirdigkeiten 
dieser Stadt handelt ? 

Geebt tess héér In bédch, vél’chés fin 
dén miyrwiir’détch-ki'tén déézer 
st&t hin‘delt? 
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SPANISH 


ITALIAN 


Asking Directione—-continued 


Deseo ir & casa del seitor X.; 
esta lejos de aqui ? 

Des-say-o eer ah cas-sah del sen-nyor’ 
N., es-tah lay’-hos day ah-kéy ? 


3 Cual es el camino para ir alli? 


Coo-il es el cah-meé-no pih-rah eer 
al-lyeé ? 


z Vive aqui el sefior N. ? 

Veé-vay ah-kéy-el sen-nyor’ N.? 

Cochero, lleveme 4 la calle 
de 

Co-tchair-o lydyevay-may ah lab cil 
lyay day --— 





im the Bedreom 


i Quiere Vd. darme uns caja de 
cerillos ? 

Key-air’-eh oos-téd ddr-may oon’-ah 
cah-ha day thair-reé}-l) oes’ 

2 Quiere Vd. mandarme 
doncella ? 

Key-air’-eh oos-téd man-dar-may lah 
on-thay’l-lyah? 

Necesito que laven mi ropa 

— kay lih-ven mee roé- 
pa 


la 


Traigame una toalla 
Try’-gah-may eon’-ah toe-al’-lvah 
Necesito que se cepille 
chaqueta 
Neth-es-seé-toe kay say thay-pil-lyay 
mee tchah-két-ah 
Puedo tomar un baiio caliente ? 
oo-éd-oh toe-mdér oon bahn’-nyo cah- 
le-en’-tay ? 


mi 


Me gustaria tener agua caliente 
para lavarme 

May goos-tah-reé-ah tain-air’ ah-goo- 
ah cal-e-en’tay pith-rah lah-var-may 


At the Shops 


3 Cual es el precio de este 
articulo ? 

Coo-ul es el pray’-theeo day ¢s-tay are 
teé-coo-lo ? 

2 Que nombre tiene esto ? 

Key nom’-bray te-en’-ch ¢s-toh ? 

Esto es un poco caro 

Es’-toh eg oon po-co Cah-roh 

i Donde hay un farmacéutico ? 

cori eye oon far-math-¢h-oo-tee- 
ed. 


Donde puedo cambiar mi dinero ? 
Don‘day poo-ed-oh cam-bee-ar mee dee- 
nair-o? 


Tenga Vd. la bondad de 
enseiisrme esto 
Tain’-ga oos-téd lah bon-did day en- 
say-nydr-may és-toh 
comprar esto 
Des-shyo com-prar éa-toh 


i Podria hallar aqui un libro 
conteniendo las curiosidades de 
esta ciudad ? 

Pé-dreé-ch al-lyar’ ah-kéy oon leé-bro 
eon-tay -ne-en’-deh lahs-coor-e-0s-see- 

dah-dehs day és-tah thew-dad? 


Desidero andare dal signor N.; 
abita lontano di qui * 

Dehset-dehro ahndah-reh dahl seenee- 
or N. ; Ahbeetah lontahno dee qu-ee? 


Quale strada devo seguire per 
andarvi ? 

Koo-ahleh strah-duh dehvo 
eéreh pehr ahndahrvee? 

Abita a il signor N. ? 


sehyrue 


A\’hbeetab quet: eel see-neéor N, ? 
Coechiere, condueetemi in 
via — 


Co-ckee-threh condoo-chetehmee een 
vetah — 


Mi vuol favorire una scatola di 
fiammiferi ? 

Mee voo-0!] fahvoretreh oOnah scah- 
tolah dee fee-ahinmeé-fehree ” 

Faccia il favore di mandar su la 
cameriera ? 

Fah-chee-ah eel fah-voreh dee mahui- 
dahr sod lah cahmehrve-ehrah ¢ 

Fatemi lavare la biancheria 

Fahteh-mee lahvahreh lah bee-ahn- 
keh-rebah 


Portatemi un asciugamani 
Portahteh-inee oon ahshodyah-nahnee 
Fatemi spazzolare |’ abito 
Fahteh-mee spah-tsolahreh lahbecto 


Si pud fare un bagno ealdo? 
See poo-d fahreh oon bah-nee-o cahldo? 


Vorrei dell’ acqua calda per 
lavarmi 


Vorrth-ee dehllahckoo-ah cidildah pelir 
lahvahr-mee 


Qual’é il prezzo di 
articole ? 

Koo-whlth eel prehtso tee kou-echato 
ahr-teeecolo ? 

Come si chiama questo ? 

Comeh see kee-Ahmah koo-hsto? 

F’ piuttosto caro 

E’h pee-vottdsto vahro 

Puro indicarmi una farmacia ? 

Poe- eendeecahr-mee vdnah fahr-muh- 
cheé-ah ? 


questo 


Dove posso cam biare del danuro * 
Doveh ponno cahmbee-ahreh = deh 
dahnahro? 


Mi mostri questo, scusi 
Mee mostree kuothstu, scod-see 


Vorrei comprare quello li 
Vorrthee comprahreh koo-thile leé 


Non o’é qui un libro che contenga 


le cose notevoli della citta ? 
XNon chéh eon leébro keh contéhn- 
gah leh notehvolee déhilak chee- 
ttahb? 
Travel concluded 


ESPERANTO 


Mi deziras iri ¢e Sinjeron N. 
Cu gi estas malproksime de 
tie ¢i? 

Mee deh-zee’-rahs ee’-ree cheh Seen- 


yoh’-rohn N. Choo dyee eha’-tahs 
mahl-prohkesee’-*meh deh — tee’-eh 
chee? 


Kiu estas Ja vojo tien ? 
Kee-oo ehs-tahs lah voh’-voh tee’-ehn? 


Cu Sinjoro N. logas tie ¢i? 

Choo Seen-syoh’eroh N. Joh’- 
tee’-eh chee? 

Veturilisto. Veturigu min al —— 
strato 

Veb-too-rce-lees-toh. Veh-too-ree-goo 
meen ah] —— strah-toh 


dyiuhs 


Bonvole alportu alirmetojn ? 
Rohnevoh’-leh = ahl-pohr’-too ah-loo- 
meh’-lohyn ? 


Bonvole alsendu la Cambristinon? 
Bohin-voh’-leh ahl-sehn’-dovw lah chahin- 
brees-tee’-nohn ? 


Mi deziras, ke oni lavu mian 
tolajon 
Mee deh-zee’-rahs kee oh’ence lah’-voo 
inee“-nbn toh-lah’-zhohn 
Aportu visilon 
Ahl-pohr’-toe vee-shee’-lohn 
Mi deziras, ke oni brosu mian 
veston 
Mee deh-zee’erahs keh oh’-nee broh’- 
, soo inee’ahn vehs’tohn 
u mi povas havi varman banon ? 
Choo mee poh’-vahs hah’-vee vabr’- 
nahn bah’-nohn ? 


Mi deziras havi varman akvon 
por min lavi 

Mee deh-zee’-rahs hab’-vee vabir’-mabn 
uhk’-vohn pohr meen lah’-vee 


Kiom kostas tiu (i objekto ? 
Kee’-ohm kohs’-tahs tee’-00 chee ahb- 
vehk’-toh ? 


Kiel oni nomas tion ? 

Kee’-ehl oh’nee noh’ maby tee’ohn? 

‘Tio estas iom kara 

Tee’-oh ehs’-tabs ee’-ohn kuh’rab 

Kie logas apotekisto ? 

—— loh’-dyahs ah-poh-teh-kees’« 
toh’ 


Kie mi 
monon ? 
Kee’-ch mee poh’-vahs shahnedvec’-gee 
mee’-ahn moh’-nohn * 
Montru tion al mi, mi petas 
Mohn’-troo tec’-ohn ah] mee mee pch’e 
tahs 


povas sangigr mian 


Mi deziras aceti tion 
— deh-see’-rahs ah-cheh’-tee tee’ 
ohn 
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la vindindajojn de la urbo ? 
Cho ehs’-tahs tee’-eh chee lee’-broh 
e-trahk-tahn’-tah lah vee-deen- 
’ezhohyn deh Jah vor’-bouh ? 
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Continued from page 1868 


The Cash Account. 


BANK ACCOUNT & CASH BOOK 


Documents Connected with a Banking Account. Paying-in Books. 
Notes on the Improved Form of Cash Book 





By A. J. 


AN allusion has already been made to variations 
in English and Scottish banking practice 
in relation to pass books. Firat let us note that 
in Scotland, as in England, the pass book is 
enerally recognised aa the customer's book. 
That being the case, lodgments are entered on 
the debit, and cheques on the credit side 
thereof, and the two sides harmonise with the 
two sides of the customer's cash book. Occasion- 
ally, however, the sides of the pass book are 
reversed so as to correspond with the customer's 
account in the bank ledger, where lodgments 
must appear ascredits, and cheques paid as debits. 
A Rare Pass Book. There is a third 
form of pass book—but this is more rarely met 
with—which has the usual columns for debit and 
credit entries, and a balance column besides. In 
the latter is shown the effect ot cach operation 
upon the banking account. That is to say, the 
pees book is balanced, item by item, but the 
alances are relegated to a special column or 
columns, and are not allowed to interfere with 
the continuity of the entries in the remaining 
columns of the pass book. 

Next to be considered are the documents used 
in connection with a banking account. The 
chief of these are the “ paying-in ”’ slip and the 
cheque. The former is used when a Jodgment 
is made. It shows for whose account money is 
paid in, the date, andethe sum total, and tabu- 
lates the items comprising the lodgment, as 
bank notes, gold, silver and copper. town cheques 
—country cheques being paid in on a separate 
slip—postal orders, etc. 

Crossed Postal Orders. Postal orders 
received by a person possessing a bank account 
are often treated as “ crossed “ cheques. If not 
already crossed by the senders, they are crossed 
by the receiver, who draws or stamps two parallel 
lines across the face of each order, with or with- 
out the addition of the words “ & Co.,” thus: 


— — 
o_o 


The effect of both crossings is exactly the 
same—namely, that payment can be obtained 
from the Postmaster-General only through a 
banker acting on behalf of a customer. The 
arrangement is a very convenient one for traders 
who receive a great number of small remittances. 
The peculiar feature of this system is that, while 
a cheque to order requires endorsement, and a 

tal order cashed for a private person must 
the signature of the payee, a postal order 
presented for payment through a bank needs 
neither endorsement nor signature of the payee. 


1966 


WINDUS 


When two or more postal orders are Icdged at 
the bank, the total amount is entered on the 
town pay-in slip, and the details on a supple- 
mentary slip for the use of the bank. 


‘‘ Paying-in ” Books. Banks in England 
supply paper-bound books of pay-in slips to their 
customers. Each slip has a counterfoil. Par- 
ticulars of the lodgment are entered on the 
counterfoil and repeated on the slip. The divid- 
ing line between the counterfoil and the slip is 
perforated, so that when the paying-in book is 
—— with the lodgment to the bank teller 

e may, after satisfying himself that all is in 
order, easily detach the slip from the counter- 
foil. The latter he initials, and hands back the 
paying-in book to the person who presented it, 
retaining the slip to be dealt with by the 
bank. 

In Scotland the counterfoil paying-in book is 
dispensed with. The customer merely enters the 
items of the lodgment on the pay-in slip which he 
presents with the money and his pass book. 
Instead of initialling the counterfoil of the 
paying-in book, the teller, after verifying’ the 
slip, enters the amount in the pass book, in words 
as well as in figures, and initials the entry. The 
book and slip are handed back to the customer, 
who presents them to the cheque clerk. The 
latter compares the entry with the slip, initials the 
entry, and returns the pass book to the customer, 
retaining the slip to be dealt with by the bank. 
In some places it is the custom for the entry to be 
written in the pass book by the person making 
the lodgment. 


Cheques Paid by the Bank. The 
other side of the pass book is concerned with 
cheques paid by the bank. In England, these 
are entered by the pass book clerk. In themetro- 
polis, paid cheques are placed in the pocket of the 
pass book, and thereby reach the customer the 
next time he calls for his pass book trom the bank. 
In Scotland, the customer himself enters the 
cheques in the pass book, and leaves the book 
with the bank now and again, so that his entries 
may be verified. In land, the pass book is 
in the bank’s custody the greater part of the 
time, being withdrawn at intervals; in Scotland, 
it is seldom at the bank for any length of time, 
being required by the customer almost daily. 
By virtue of the system explained above, the 
Scottish pass book tends to become a copy of the 
customers cash book rather than a copy of the 
customer's account in the bank ledger. Hence it 
is necessary, before striking the periodic balance 
in the pass book, to carry forward to next account 
all entered cheques which have not yet been 
presented for payment. : 


Paid cheques are treated with a certain amount 
of ceremony in Scotland. for there it is customary 
to send out a notice as follows : 


Mercantile Bank of Scotland, 
Glasgow, 
January 6th, 1904. 

Sw 

Your Current Account with this Office has 
been made up to 31st December, 1903, at which 
date the balance due...... YOU WAS . ......... 
—— and I shall thank you to call at the 
Bank, at your earliest convenience, and docquet 
the ledger as correct, and receive paid cheques 
for year. 

Yours faithfully, 


The meaning of the word “ docquet“ in the 
foregoing notice may be best explained to 
readers by an illustration of its use in connec- 
tion with a banking account—an extract from 
which is given below: 
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The epitome of ledger accounts at page 1750 
is @ continuation of the synopsis or birdseye 
view beginning at page 1751 and, hencc. docs 
not embrace accounts other than those affected 
by the (a) to (wu) transactions, or items other 
than those dependent for their validity upon 
the journal entries located in another part of 
the synopsis. The ledger accounts as seen in 
the epitome are incomplete and, therefore, we 
need not be surprised at the accident of a 
credit balance, where we were entitled to expect 
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a debit balance, as in the accounts headed 
“Cash” and “ Bank” respectively. In busi- 
ness, & credit balance on the latter is regarded 
as a bad sign. because it signitizs an Overdraft. 
but a credit balance on cash account is ludicrous, 
since it implies that more money has been 
spent than has been received ! 

There are other reasons, however, why the 
cash account in the epitome cannot be held 
up as a model. One of them is that we are left. 
in doubt as to the fate of cheque £10 16s. 3d. 
received from J. Bruce on September 28th. 
We know that Bevan and Kirk pass all receipts 
of cash through the bank, and yet we cannot 
find in the cash account any credit for the above 
amount; neither can we trace in the neighbour- 
ing bank account any debit for same. 

The fact is, the journal entry recording the 
lodgment of Bruce's cheque at the bank is 
lacking. The omission must be repaired before 
the balance shown in cash account can be 
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agreed with the actua] amount of cash in hand. 
If the cash is balanced daily, as it should be, 
any such discrepancy as that indicated would 
be speedily brought to light; but sometimes 
cash is balanced weekly or even at less frequent 
intervals, and then an error may go undiscovered 
for an indefinite period. The use of the form 
of cash book shown on page 779 minimises the 
risk of omitted bank entries, for when an amount 
reccived is entered in the bank cash book, by 
that very fact the bank is duly charged. 
1967 
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But the main objection to Account No. I 
in the epitome is that it confounds, under a 
common designation, transactions which are 
dissimilar. e first item on the debit side 
represents a withdrawal from the bank and an 

dition to the stock of ready money. The 
four remaining items represent receipts from 
outside sources which are lodged at the bank, 
and are not an addition to the stock of ready 
money. Yet all five items are entered in one 
column under the heading of receipts. Again, 
in this cash account there is but one column 
for the reception of amounts representing 
payments into bank (lodgments) and also for 
amounts representing actual expenditure. How 
easy it is under these circumstances for errors 
to creep in unawares may be judged from the 
fact that the credit item of £8 should not be in 
cash account at all, but should appear on the 
credit side of bank account—journal entry (p) 
being revised so as to read : 


Wm. Bevan, Drawings a/c Dr. 5 0 0 
J. J. Kirk Do. Dr. 300 
To Bank 800 


The Cash Account. The cash account, 
the source of whose entries was the journal, is 
now no more, its place having 
been taken by the cash book— 
un original register of receipts 
and payments. But the primi- 
tive form of the cash account 
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Aug. 2 | Started the week with cash on hand as F 
Reed. cheque from King and Attwood in payt. 


therefore a demonstration of the futility of the 
old form of cash book may be welcomed, and 
will now be given. The improved style of cash 
book in general use, where some, but not all, 
receipts are lodged at the bank will then be 
shown. 

The table below comprises the cash and 
bank transactions of Harris, Green & Co., furni- 
ture dealers, for the week ended August 6th, 
1904, The transactions are arranged in datal 
order, the petty cash expenditure for the week 
being summarised for the sake of convenience, 
and entered in one sum under the head of Trade 
Expenses. The cash book is balanced off weekly 
to guard against errors and omissions. 

The adoption of single-column rulings on each 
side of the cash book will necessitate passing all 
discounts through the journal, cash and bank 
transactions being entered in the cash book as 
shown on the following page. 

The student may find the following notes on 
the improved form of cash book useful. 

1. In the earlier form of cash book, as shown, 
the bank balance has no place, and must be 
ascertained from the bank account in the ledger. 

2. The rule is here to bank daily round sums 
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to modern requirements. The most 
method yet devised 
for recordi cash and bank transactions 
has been explained on pages 977 and 779. But 
that method cannot succeed unless the rule as 
to lodging intact all moneys received from 
outside sources is rigorously enforced. 

On various grounds some business men main- 
tain they cannot adopt this system in its entirety. 
They are willing to pay into the bank all cheques 
received, and so much of the cash as may not 
be required for the till (petty cash), but they 
object to lodge all moneys without deduction 
as and when received. The question is, What 
is the proper method for recording cash and 
bank transactions in circumstances like these ? 

We have seen that a cash book modelled on 
the lines of its forerunner, the cash account in the 
ledger, would be found insufficient for present- 
day needs. Aesertion is not proof, however, and 
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of cash and all cheques received, but if a re- 
ceived cheque instead of being banked were to 
be paid away again or cashed it would be treated 
as coin, and entered in the “ cash ”’ column. 

3. Rightly viewed, the cash in hand and the 
balance at bank constitute one fund divided into 
two parts, styled “cash” and “ bank ”’ respec- 
tively. The fund may be increased by cheques 
and cash received from outside sources, and it 
may be depleted by cash and cheques paid 
away. But the total fund can neither be aug- 
mented nor diminished by the improvement of 
one part of it at the expense of the other. If, 
then, the bank portion of the fund be added to 
by subtracting a like amount from the cash 

rtion, a transfer has taken place, and should 

Teco: in the cash book. This has occurred 
four times in the case before us. Ticks have been 
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{or cash hook) opposite the. several transfer 
entries signifying that such entries need not be 
posted. The very fact of their any appearing in 
the cash book is sufficient to adjust the cash 
and bank accornts as between themselves, iu 
roof whereof we observe that the difference 
. between the two “ cash” columns is £48 10s. 6d. 
(£214 133. 2d. — £165 138. 8d.), which agreos 
with the halance previously obtained by a 
different method. 

4. Cash Sales. Io many retail businesses 
those form so large a proportion of the total 


placed in the folic columns of the cash journal 
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takings that it is found expedient to insert an 


extia column on the Dr. side of the eash book 
for their reception. The daily totale of cash 
sales besides tecing entered in the cash column 
{or in the bank column if all moncy. are paid 
into bank) are also recorded in the cash sales 
column. By this means, a separate total of the 
cash axles for a given period can be obtained. 
Jf the cash book is closcd off monthly. the cash 
sales colunin would be ruled off every month, 
and the monthly totals posted to the credit of 
sales (or cash sales) account. 

Continued 
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By Professor JAMES LONG 


ENSILAGE, a word which is derived from 

the French exsiler—to seal up—is the pro- 
cess of preserving green fodder either in a 
stack or a properly constructed silo. The ‘‘silo” 
is a receptacie or apartment so built that the 
air cannot pass through its walls or floor, 
while the word “silage” is the material 
which has been preserved. Whether silage is 
stacked in the open or pressed in a silo, it is 
necessary to weight it heavily io exclude thu 
air and thus to prevent excosaive fermentation. 
Some twenty years ago the writer acted as one 
of the judges in the graat silo contest conducted 
by the Royal Agricultural Society of England, 
and this exporience, together with that obtained 
on the farms of M. Goffart, Baron Cottu, and 
Professor Lecoutyux,, three of the pioneers of 
the system in Franc2, was sufficient to satisfy 
him as to ths value of the system and of its 
simplicity when the principles which govern 
it are once undoarstood. 

Value of the Silo. The ensilage system 
was initiated in this country at a time when 
frequent bad seasons were accompanied by the 
destruction of large quantities of partially 
mad hay, but since that date it has been 
comparatively little practised owing to better 
seasons, to the more extensive use of rapid 
haymaking machinery, and to the general 
pce of the farmer for hay. We do not, 

owever, in England value the process as we 
should, inasmuch as it is adapted for the preser- 
vation of certain forage crops which are of 
extreme value in winter, and which cannot be 
systematically preserved in any other way. 
In the United States and Canada maize, which 
can be equally well grown throughout a largo 

t of England, is preserved in the silo on a 
arge scale for winter use. With us vetches, 
peas, lucerne, and trifolium incarnatum are 
woll adapted to preservation in the silo, and if 
grown for the purposo, together with maize, they 
would materially add to the winter food supply. 
[In some cases mixed grasses and clovers, coreals 
and pulse, have been preserved with great 
success, and the remark equally applies to the 
top of the Jerusalem artichoke, to sunflower 
stalks and heads, and maize chopped and mixed 
at the time of pitting. 

Building and Filling a Silo. When 
the silo is properly filled and pressed, the 
fodder is practically kept in a sealed con- 
dition. Its walls must be smooth, and the 
bricks, where these are used, faced with cement, 
and finished with a steel float, while the 
corners should be rounded off so as to minimise 
the quantity of air retained. In filling, the 
process should be gradual, one layer being 
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allowed to settle before another is brought in. 
The foddsr should be well trodden, especially 
around the sides, with the object of compressing 
it as much as — It was at first supposed 
that grass and other green crops intended for 
silage eould be cut and carted during any 
weather with equal success, but this is not the 
case. To fill the silo with fodder heavily 
wetted by rain is to court’ partial or entire 
failure. 

Sour and Sweet Silage. The 
success of silags manufacture d2pends upon 
control of the temperature; but here it is 
necessary to explain that there are two classes 
of silage, the sweet and the sour, with their 
various gradations. If a silo, having been 
gradually filled and trodden from day to day, 
is finally pressed. whether by the aid of a 
mechanical appliance or by a dead weight, 
and pressure is applicd too carly, the result 
may be the production of.sour silage. On the 
other ‘hand, pressure being applied at a later 
period, the silage will probably be sweet, owing. 
to the fact that heating or oxidation has inter- 
vened. In a word, if the temperature does 
not exceed 125° to 130° F., the silage wil be 
more or less sour; whereas, if it reaches from 
140° to 160° F., it will be more or less sweet. 
With the application of high pressure at an 
early period oxidation is checked, and the 
temperature fails to rise; whereas, if pressure 
is deferred, heating is encouraged, and the 
temperature rises to the degree already sug- 
gested. It must not, however, be allowed to 
go too far, or the result will be, as in the case of 
an overheated haystack, spoiled fodder, and 
consequent loss. Although there are many 
producers who makes and even prefer sour 
silage, the production of which is almost 
unavoidable with the most succulent fodder 
crops, it is not to be regarded as a food for 
dairy cows, especially owing to its pungent 
odour, and to the fact that it is almost impossible 
to prevent it conveying a taint to milk. 

Sweet Silage Most Nutritious. Sweet 
silage, which is more agreeable both in odour 
and flavour, is regarded as the most nutritious. 
Its sweetness is owing to the destruction of the 
organism to which acid fermentation is due. 
Grass silage contains from 71 to 72 per cent. 
of water, or slightly less than grass ; while the 
soluble feeding materials, the albuminoids 
and carbohydrates, are slightly increased, the 
insoluble albuminoids and digestible fibre are 
decreased in quantity. Silage, andespecially that 
which is sour, contains acetic and other acids, 
although the percentage varies with the tem- 
perature at which the fodder has been made. 
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As compared with hay, which loses considerable 
weight in the process of drying, the loss of 
weight as between grass and silage is much less 
considerable. .In round numbers, while grass 
loses 20 per cent. of its weight during its con- 
version into silege, it loses 70 to 75 per cent. 
during its conversion into hay. 

Crops Moat Suitable for Silage. The 
colour of silage should be bright, and the flowers 
of the plants well preserved. Where, however, it 
is made at a high temperature, the colour deepens 
materially, until 
having passed 160° F. “ye 
by several degrees, ee 
it becomes a deep ; 
brown, and thus re- 
sembles burnt hay. 
A good crop should 
never be preserved 
in a silo if it can 
be converted into 
hay. Silage has no 
market value what- 
ever it may be worth 
on the farm, and 
although there is no 
ostensible reason 
why it should not 
be used for stock 
of various kinds 
as systematically as 
hay, there is greater 
risk in its produc- 
tion owing to general 
want of knowledge 
on the part of both 
farmers and work 
men, while the loss 
which may follow the 
opening of a stack or 
silo, and consequent 
exposure to the air, 
is much greater than 
that involved in the 
ope of a hayrick. 

e cannot refrain, 
however, from em- 
phasising the value 
of the system to 
those who are able 
to grow such foods 
as maize and vetches. 
In the preservation 
of maize, which may __ 
be grown at the rate of from 20 to 35 tons per 
acre, & silo is essential; while the fodder must 
be cut by a special machine, practically a 
large chaff-cutter, and packed as tightly as 
‘possible in an airtight silo. 

Best Form of.the Silo. A silo ma 
be built in the form of a pit on the si 
of a hill for convenience in unloading and 
removing ; it may be circular—a common hare 
in the United States—or it may be formed by 
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sha as wall across one end of any suitable: 
and substantial building. A roof is essential, 
together with means of elevating the weighting 
material. Where a silo, having been gradually 
filled for more perfect treading and settlement, 
is ready for pressure, the fodder may be covered 
either with chaff or dried earth, which, if pre- 
ferred, may be spread upon boards made to fit 
as closely as convenient, the object being to 
provide an even surface, and thus to ensure 
even pressure on the forage. In the absence of 

@ mechanical press, 
bricks, bags of earth, 
or stones, blocks of 
concrete, or any 
B8imilarly suitable 
material, may bo 
placed on the top at 
the rate of 120 Ib. to 
200 Ib. per square 
foot, the weight 
being increased with 
the depth of the silo 
and tho quantity of 
forage it contains. 
It is a mistake to 
suppose that the 
ensilage process docs 
more than preserve 
the material sub- 
mitted to it. There 
are many who believe 
that the feeding 
value of silage is 
greater than that of 
the crop from which 
it has been produced. 
On the contrary, the 
value is slightly 
diminished, owing to 
the loss which fol- . 
lows heating, or 
oxidation. The suc- 
cessful preservation 
of such succulent 
crops as rape, mua- 
tard, mangel, or 
turnip-tops has, we 
believe, never been 
accomplished, anel 
care should be taken 
never, unless as an 
experiment, to at- 
tempt to ensile food, 
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which are practically foreign to the system. 


Grass and other crops intended for silage 
should be cut when in bloom, and allowed to lie 
in the field sufficiently long to part with a small 
proportion of their moisture. In all cases the 
worst material, that cut around the hedgerows 
and roadsides, should be packed around the 
sides in the silo and covered over the top, for 
in both places there is usually a proportion 
spoiled. 
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By Dr. A. J. HERBERTSON, M.A. and F. D. HERBERTSON, B.A. 


IN our view from the summit of the Alps, and 
again in tracing the course of the Rhine, 
we have seen something of the second great 
geographical feature of Europe—the Central 
ighlands. These are a broken system of 
forested mountains, nowhere rising above a 
few thousand feet, which stretch across 
Europe at the northern base of the Alps. 

The Hub of the Central Highlands. 
We grouped the complicated topography of 
the Alps round the St. Gotthard mass and the 
mountains and rivers flowing from it. There 
is a similar point in the Central Highlands, 
a sort of hub from which mountains and rivers 
radiate like the spokes of a wheel. This is the 
Fichtel Gebirge, or Pine Mountains, clothed, as 
the name shows, with forests of pine. Look now 
at the rivers flowing from it, north, south. east, 
and west, to all four points of the compass [88]. 
They are: (1) To the north the Saale, the most 
important tributary of the Elbe, corresponding 
with the Reuss in the St. Gotthard series ; (2) to 
the south the Naab, flowing to the Danube, 
corresponding with the Ticino ; (3) to the east 
the Eger, flowing to the Elbe, corresponding 
with the Rhine; (4) to the west the Main, 
flowing to the Rhine, corresponding with the 
Rhone. The diagram 88 shows this remarkable 
resemblance between the rivers rising in the 
St. Gotthard (83, page 1839] and the rivers 
rising in the Fichtel Gebirge. 

Mountains and Rivera East of the 
Fichtel Gebirge. Alternating with these 
rivers are the mountain ranges separating their 
basins. Look these out carefully first in the dia- 
gram [89] and then in an ordinary mot 
From the Fichtel Gebirge spring to the north- 
east the Erz Gebirge, or Ore Mountains, and 
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80. THE RELATION OF MOUNTAINS AND RIVERS IN CENTRAL | 
EUROPE To (a) THE FICHTEL GEBIRGE, (b) THE MORAVIAN 
GATE, AND (c) THE SWISS GATE 





THE GERMAN’ EMPIRE — 
Grouping of Mountains and Rivers around the Fichtel Gebirge. The Rhine High- 
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to the south-east the BGhmer Wald, or Bohemian 
Forest, enclosing two sides of the diamond- 
shaped province of Bohemia, politically part of 
Austria. Between them and the Riesen Gobirge 
and Moravian Highlands, which enclose the two 
remaining sides, is the Elbe, flowing to the North 
Sea. Between the Sudetes and Moravian 
Mountains to the west and the Carpathian 
Mountains to the -East is the important gap 
known as the Moravian Gate, with the Oder 
flowing north to the Baltic, and- the March 
flowing south to the Danube. Compare these 
with the Saale and Naab farther wost. The 
Vistula rises a 
little east of the 


» 
. Oder in the 
* northern slope 
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thians, and flows 
across Ruasian 
Poland before it 
crosses the North 
xerman Plain to 
the Baltic. 
Build of 
the Country 
Weat of the Fichtel Gebirge. The arrango- 
ment of mountains and rivers west of the Fichtel 
Gebirge is more complicated. We can make out 
three sides of a western diamond, but not so 
clearly ag in the case of Bohemi*. From the 
Fichtel Gebirge to the north-west springs tho 
Thiiringer Wald, or Thuringian Forest, connected 
by lower heights with the Harz to the 
nerth, and the Vogelsberg and Rhin to the 
west. This forms one side of a diamond. 
The second is formed by the Franconian Jura, 
springing south-west from the Fichtel Gebirge, 
and continued by the Swabian 
Jura. At the western end of 
the Swabian Jura we have 
another important meeting- 
point of mountains and rivers, 
from which radiate, in addi- 
tion to the Swabian Jura, 
the Rhine Highlands, run- 
ning north, and: the French 
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88. RIVERS FLOWING FROM 
THE FICHTEL GEBIRGE 


“o*| Jura, running west. The last- 
* named separate the Rhine 
hi from the Rhone, and connect 
4— the Central Highlands with 
the Alps. The rivers are 


the Rhine, breaking through 
the mountains and turning 
north at what we might 
call the Swiss Gate, and the 
Danube, flowing east, Letween 
the southern slopes of the 
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The Rhine Highlands. These have 
already been described, but here their connec- 
tion with the rest of the Central Highlands is 
what we must be quite clear about. Rhino 
has cut a wide valley across this broad eastern 
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part of the Central Highlands, dividing,them into 
the Eastern and Western Rhine Highlands. These 
-are again broken up by the tributaries coming in 
from east and west. This gives us on the east the 
Schwarzwald, or Black Forest, the Odenwald, the 
Taunus, and the Westerwald. On the west are 
the Vosges. opposite the Black Forest, the 
Haardt, opposite the Odenwald ; the Hunsriick, 
opposite the Taunus; and the Eifel, opposite 

e Westerwald. The Eifel and Westerwald 
represent the third ride of the western 
diamond. 

On the east, the Neckar comes in between the 
Black Forest and Odenwald, the Main between 
the Odenwald and Taunus, and the Lahn 
between the Taunus and Westerwald. On the 
west the rivers coming down between the 
Vosges, Haardt, and Hunsriick are unimportant, 
the only considerable western tributary being 
the Moselle, between the Hunsriick and Eifel. 
The relaticn of all these highlands 
to each other is shown in the 
map or in the diagram [89], which 
is a sort of skeleton key to the 
ordinary map. 


THE GERMAN EMPIRE 
What Germany is Politic: 
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ally. The Gorman’ Empire xt 
209,000 sq. miles) dates only A 
m 1871. The German Emperor, 


who is not Emperor of Germany, 
is the King of ia, the largest 
of the many independent States 
which make up the German 
Empire. With Prussia are united 
, for political, military, and fiscal 

urposes the three kingdoms of 

ony, Bavaria, and Wiirtemburg, 
six. grand duchies, many duchies 

and ‘principalities, and the free 
Sitios: of Liibeck, Hamburg, and ° a1. 
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Bremen. All these are independent in their 
internal relations, and all but the cities have 
hereditary rulers who rank among the royal 
houses of Europe. 


What Germany is Physically. Ina 
geographical sense South Germany consists of 
the Alpine foreland from the Swiss Gate to the 
valley of the Inn, a tributary of the Danube. 
In the west the frontier follows the crest of the 
Vosges, the valley of the Moselle for a short 
distance, and then runs roughly north. In the 
east it is more definitely ical, and is 
determined by the Béhmer 7 Weid Bez Erz Gebirge, 
Sudetes, and the. mountains beyond the Oder. 
Then it crosses the featureless plain in an 
irregular line trending considerably fo the 
north-east. South Germany thus consists of 
the Central Highlands, and North Germany 
of the plain to which they slope. 


Climate. We can deduce the general 
character of the German climate from our know- 
ledge of the climate pf Europe. In summer the 
isotherms will approximately follow the parallels 
of latitude, in winter they will cross them almost 
at right angles—that is to say, the south will 
be warmer than the north in the valleys in 
summer, but there will te very little difference 
in winter. Then the difference will be between 
the cast with a severe winter, and the west with 
a mild one. 

All this is true, but we want a little more 
detail. Take the January isotherm of 52° F., 
indicating frost. The Rhine basin lies outside 
it, and has mild winters and early springs. 
The isotherm enters Germany at the mouth of 
the Weser, and runs nearly due south through 
Munich. East of it the winters are long and 
severe, and spring late. The isotherms of 30°, 
28°, 26°, indicate increasing severity of frost, 
80 that we can readily understand how much 
more intense the winter cold becomes as 
we go east. ‘“‘In the Rhine district, when the 
swallows return and the almond and apricot 
blossoms are opening, snow is still lying in east 
Prussia, where the frost does not break up till 
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the middle of March.” Another consequence 
of the severe winters in the east is that the 
Baltic — are closed by ice in winter. while 
those of the North Sea are open. 

The summer climate of North Germany is 
very much that of the Thames basin, both 
having an average July temperature just over 
62° F. South Germany is warmer. The July 
isotherm of 64° passes near Mainz, curves 
a little south, and oscillates round the parallel 
of 53°, south of which the summers are warm in 
the valleys, especially in those of the Rhine and 
its tributaries. 


Products. Magnificent forests cover the 
mountains of South Germany and parts of the 
northern plain, in all about one-quarter of the 
surface of the country. About one-half is 
under cultivation, the most fertile part being 
the Upper Rhine plain, the Garden of Germany. 
Here the vine comes to perfection, yielding 
famous wines. Its northern limit is about that 
of the warm summers, lat. 53°. In the east 
the winters are too severe for it. Much wheat. 
is grown in the Rhine plain, but in most. other 
parts rye is the chief cereal. The potato is 
grown in enormous quantities in North and 
Central Germany, and a coarse spirit, sold as 
brandy, is made from it. The sugar-bect is 
important in the same districts. Hops are 
grown chiefly in Bavaria, the beera of which are 
famous. 

Mineral Wealth. We have seen that Ger- 
many has an important coalfield, the West- 
phalian field, mainly in the Ruhr valley, at the 
northern margin of the Central Highlands [90}. 
Other coalfields occur in similar positions—(1) 
the Saar field, on the Saar; (2) the Saxon field, 
north of the Erz Gebirge, drained by tributaries 
of the Elbe ; and (3) the Silesian coalfield, be- 
tween the Oder and the Vistula [91]. Iron is 
found near most of them. Other minerals are 
abundant in the Central Highlands, one part of 
which is called the Erz Gebirge, or Ore Moun- 
tains. 

The Rhine Provinces. From Basle to 
Karlsruhe the Rhinz flows between the Grand 
Duchy of Baden on the west and the Imperial 
provinces of Alsace and Lorraine, annexed 
from F.ance in 1871, on the west. From 
Karlsruhe to Mannheim the western bank 
belongs to the Palatinate, politically part of 
Bavaria. From Mannheim to Mainz the river 
flows through the Grand Duchy of Hesse, and 
from Mainz to the Dutch frontier it is in Prussia. 
The kingdoms of Wiirtemberg and Bavaria, cast 
of Baden, are partly in the Rhine basin and 
partly in that of the Danube. 

The Other River Basins of Ger: 
many. The rest of Germany consists of the 
whole or part of the’ basins of the Ems, Weser, 
and Elbe, flowing to the North Sea, most of 
the basin of the Oder, and parts of those of 
the Vistula and Meme! or Niemen, flowing 
to the Baltic. Before describing them a word 
must be said about the plain of North Germany, 
eo different from the forested highlands of 
South Germany. 


‘ GEOGRAPHY 


‘The North German Landscape. 
North Germany consists of two belts. The 
south is a low plain, sloping from the Central 
Highlands; while the north is broken b 
wooded hills, forming the Baltic Heights. Muc 
af both is moorland or heide (heath), poorly 
watered, and covered with heather or coarse 
grass. Only the sheep and the bee thrive, and 
villages are consequently few and population 
scanty. Along the coast in the weat is a belt of 
marshy but fertile alluvial land, consisting of deep 
soil, without a stone. formed of the sediment 
brought down by the rivers. When drained it 
makes rich pastures. Population centres round 


any little height. on which are built churches and 
farmhouses, the latter with moats, and ap- 
proached by. bridges. 


They look out over a 





wide — of grass lands and cornfields, 
drained by innumerable canals. Seawards, the 
view is bounded by the dam, “ beyond which 
extends a tract browsed only by sheep, and 
traversed by a network of salt sea runs.” 

The Baltic Lakeland. The map of 
Germany east of the Elbe shows the character 
of the region. It is dotted with thousands of 
lakes, set among pine-woods, with irregular 
wooded heights—the Baltic Heights—rising 
above them. 

The North German Coast. This has 
been aptly compared to a tattered lace fringe, 
especially east of the Jutland peninsula. Here 
the rivers flow to fresh-water haffen, or lagoons, 
almost landlocked by broad sand bars. In the 
North Sea, where the strong tides carry the 
sediment out to sea, the rivers form estuaries. 

The Ems and Weser Basins. The 
Ems rises in the Teutoburger Wald, an outlier 
of the Thuringian Highlands. It flows north 
through a marshy country to the North Sea, 
with Emden as its estuary port. Separated 
from it by the Teutoburger Wald is the Weser, 
formed by the union of the Fulda from the 
Rhoén, ani the Werra from Thuringia. It 
leaves the highlands by the gap known as the 
Westphalian Gate, affording a railway route. 
It flows across marshy country ‘to the North Sea 
with the great port of Bremen at the head and 
Bremerhaven at the mouth of its estuary. 
The naval station of -Wilhelmshaven is on the 
Jahde Bay just west of the Weser estuary [92]. 
South of the Ems are the industrial towns of the 
Ruhr coalfield [80]. Between the Ems and Weser 
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ts. Bielefeld, the centre of the German linen 
manufacture. To the Weser flows the Aller, 
on tributaries of which are the fine old towns of 
Hanover, Hildesheim, and Brunswick. These 
tributaries drain the wooded Harz, rich in mine- 
rals, the highest point of whith is the Brocken, 
famous in legend. Picturesque old towns, with 
' fine timber houses, are built at the mouth of the 
Harz valleys, many engaged in mining. The 
free city and port of Bremen owes ita prosperity 
to the deepening of the Weser. It has a large 
import and export trade, and manufactures 
many raw materials brought to its docks. 


' The Elbe Basin. The Elbe rises in the 
wild Riesen Gebirge, part of the Sudetes, and 
receives many tributaries in Bohemia. On the 
largest of these, the Moldau, is — the 
capital of Bohemia. The Elbe enters Germany 
between the Sudetes and Erz Mountains, 
flowing through the district of Saxon Switzer- 
land, with bottomless ravines and _ isolated 
flat-topped hills. At the north end of ita gorge 
is Dresden, the capita] of Saxony, with famous 
art treasures. The tributaries of the Elbe 
drain the Erz, Thuringian, and Harz Mountains. 
The largest is the Saale, from the Fichtel 
Gebirge, with Leipzig, the great printing and 
publishing city, on a tributary, and the salt 
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98. BERLIN AND ITS SURROUNDINGS 


town of Halle on the main stream. The Saale 
flows through a region rich in timber and sheep 
pastures, which supply the famous Saxony 
wool. This, with the minerals of the Erz, is 
manufactured on the Saxon coalfield, in the 
busy district round Chemnitz. Below its con- 
fluence with the Elbe, which has flowed through 


’ the potato and sugar-beet district, is Magdeburg, 
the Elbe 


& great fortress, and the centre of 

sugar manufacture. To the east the country 
is marshy and studded with lakes round Berlin, 
the capital of Prussia, on the 8 which flows 
to a tributary of the Elbe. rlin is a magni- 
ficent modern city, in the centre of the North 
German plain, with excellent canal and railway 
communication and numerous industries [83). 

Hamburg. At the head of the Elbe 
estuary is the port and free city of Hamburg, 
the greatest commercial town in Germany, 
doing an immense trade with all parte of the 
world. Ita imports are very varied. Its 
exports show the character of the Elbe basin. 
They include iron and machinery, textiles, 
woollens and worsteds, glass, cattle, cereals 
and timber. Altona, in Prussia, is now practic- 
ally part of Hamburg. Cuxhaven is a port at 
the mouth of the estuary, belonging to Ham- 
burg, opposite to which is the island of 
Heligoland, once British [82 and 87]. 

The Kiel Canal. Below Hamburg the 
Elbe estuary is connected by a ship canal with 
Kiel, giving a direct route from the North Sea to 
the Baltic Sea, without going round Denmark. 
Both Kiel, therefore, and Liibeck, a free city and 
— south of Kiel, are, in a sense, ports of the 

Ibe, to which indeed Liibeck is joined by the 
Trave Canal. 

The Oder Basin. The Oder also rises 
beyond the frontier of Germany, which it enters 
at the Moravian Gate. It flows north-west 
across the plains of Silesia and the Baltic 
Lakeland, through a region producing rye, 
sugar-beet and timber. Round its upper course 
are the Silesian coalfields, where Breslau manu- 
factures wool from the sheep pastures of the 
Centra] Highlands, linen from local flax, and 
cotton. Sugar-making is important in and 
around Frankfurt-on-the-Oder, which must not 
be confused with the town of the same name 
in the Rhine basin. The Oder enters the Stettin 
Haff. Its port, Stettin, is connected by canal 
with Berlin. 

The Vistula and Meme! Basins. Only 
the lower courses of these rivers are Cierman. 
Danzig is the port of the Vistula, and manu- 
factures much of its produce. Among such 
industries are woollens, paper-making, ship- 
building (timber), distilling (cereals). K6nigs- 
berg is the port of the short Pregel, and Memel, 
at the exit from the Kurisches Haff, is the port 
of the river Memel or Niemen. 


Contin ued 
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By A. TAYLOR ALLEN 


WHETHER in ancient times better roads and 

pavements were built than at present, or 
whether only the best ones remain, is uncertain ; 
but it is certain that some of the remains of such 
structures found in Rome, for instance, evince 


engineering skill of high degree. These were laid 
out carefully, excaveted to solid ground, or, in 
swampy places, made solid by piles. Then the 
lowest course was of small-sized, broken stones, 
none less than 3 in. or 4 in. in diameter ; over 
these was a course, 9 in. thick, of rubble or broken 
stones cemented with lime, well rammed ; over 
this a course, 6 in. thick, of broken bricks and 

ottery, alsocemented with lime ; upon this was 
aid the parimentum, or pavement, composed of 
slabs of the hardest stone, joined and fitted to- 
gether as closely as possible. This was costly—the 
Appian Way, extending from Rome to Capua, & 
distance of about 130 miles in leggth, having 
almost exhausted the Roman treasury—but it was 
as enduring as Nature’s own work. In Peru and 
Central America similar remains, 1,000 to 2,000 
miles long, were found by the Spaniards, which, 
as Prescott says, were built of heavy flags of 
freestone, and, in some parts at least, covered 
with a bituminous cement which time has made 
harder than stone itself. 


Private Paths. Inthe very early periods 
of English civilisation the tract across the heath 
and the moor sufficiently answered their purpose. 
Yet, even in those districts unencumbered with 
wood, where the first eettlements were made, 
stone tracts were laid down by the tribes between 
one village and another. Formerly no attempt 
was made to build a road, and most of the o'd 
English ror.ds owe their present lines to particular 
circumstances—many of them were, doubtless, 
originally foot paths ; others, perhaps, the tracks 
of the aborigine] inhabitants, these becoming 
the most convenient horse paths (referred to 
on maps as bridle piths). According as the lands 
of the kingdom were appropriated, the lines of 
roed became fixed and unalterable, there being 
no other legal lines left for carriage roads, which 
accounts for the singular way in which many of 
our existing roads turn and twist in an apparently 
inexplicable manner. In the neighbourhood of 
London there was a hollow way, which now gives 
its name to a populous metropolitan district. 
Hagbush Lane was another of such roads. Be- 
fore the formation of the Great North Roed it 
was one of the principal bridle-paths leeding 
from London to the northern parts of England ; 
but it was so narrow as barely to afford passage 
for more than a single horseman, and so deep 
that the rider’s head was beneath the level of 


Early English Roads. In 1346 Edward 
IIT. authorised the first toll to be levied for the 
repair of roz.ds leading from St. Giles in the Fields 
to Charing Cross (then a village), and from the 
same quarter to near Temple Bar. Tho footway 
at the entrance of Temple Bar was impeded by 
thickets and bushes, and in wet weathor almost 
impassable, and the roads westward were 80 bed 
that when the sovereign went to Parliament, 
faggots were thrown into the ruts in King Street, 
ene to enable the royal coach to pass 
along. 

The first Act for paving and improving the 
City of London streets was pessed in 1532. 

The first turnpike rord established by law 
was in 1653; this wes made for taking toll 
of all but foot-passengers on the northern rozd 
through Hertfordshire, Cambridgeshire, and 
Huntingdonshire. 

No very considersble improvements in the art 
of roed-making took place till the Highland 
Rebellion of 1745, which gs.ve a great impetus to 
the construction of roads for military as well as 
for civic purposes, es is evident from the fact 
that from 1760 to 1774 no fewer than 452 Acts 
regarding making, repairing, and improvement 
of highways were passed. 


Macadam. Mr. John London Macadam, the 
great roed-maker, was born on September 21st, 
1756. During the early years of tho nineteenth 
century he was travelling about the kingdom 
making inquiries into the systems of road- 
making. By August, 1814, he hed travelled 
30,000 miles, and had spent from his own 
private resources a sum equal to £5,019. 

In 1823 he succeeded in getting an inquiry 
before a committee of the House of Commons as 
to his system, and had made a set of road- 
making implements, so that he might the more 
clearly explain the principles he advocated, and 
in 1825, having proved an expenditure of several 
thousand pounds from his own resources in 
carrying out his improvements, this amount was 
reimbursed to him by the Government, together 
with an honorary tribute of £2,000. 

Mr. Macadam’s system of rond-mcking, to use 
his own term, was “ to put broken stone upon a 


road which shall unite by its own angle.so as to 


form 2 solid, hard surface.”’ His practice was to 
lay flints or some other hard material broken to 
a uniform size of spproximately cubicel shape, 
1} in. to 2 in. in dicmeter to a depth of 10 in., 
the only preparation being the levelling of in- 
equalities and the digging of side drains, the 
broken materiel being ee evenly over the 
road surface end left to. be consolidated by the 
traffic. He used no edmixture of binding material, 
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and the stones were perfectly clean. This rule of 
Mr. Ma*aden, which in tfeury appears all right, 
in practice is found absolutely impossible to 
accomplish. 

Telford’s Highland Roads. About 
the same time that Macadam was busy engaged 
in his system of road-msking and repairing. 
another pioneer, Mr. Telford, was —— huav 
constructing many miles of roads in the Scottish 
Highlands, but on an entirely different system. 
Mr. Telford did not believe it poasible to con- 
struct a hard road by simply laying 10 in. of 
broken stones upon a soft natural foundation, 
his method being to keep the broken stones from 
the subsoil, and to onsure this he first laid down 
a“ pitched foundation,”’ consisting of pieces of 
stones or other hard substance placed upon the 
level bed by hand to form a close, firm pave- 
ment, and upon this foundation was Inid a 
thickness of broken road metal. 

Main, Rural, and Private Koads. 
The highways of England and Wales are divided 
among some 2,000 local authorities. All roads 
which had been dis-turnpiked between December 
3ist, 1870, and August, 1878, or were subse- 

uently dis-turnpiked, became main roads under 
the Highways and Locomotive (Amendmont) 
Act, 1878. Some of the existing roads or 
portions of roads although dignified by the 
term ‘‘ main,” are not “ principal” roads, but 
being old turnpike rouds, whose days of sal he 
ance have paswed away, have now very little 
traffic on them, By the Local Government Act, 
1888, County Councils, who were previously 
only contributing authoritica, were charged wit 
entire renponsibility of the maintenance of all 
main * In the provinces pene highways 
are managed by City. Town, and Urban District 
Councils, while in the country they are inanaged 
by Rural District Councils. 

Prior to 1835, so long as there was an intention 
on the part of the owner of the soil to dedicate 
a road to public use, which he signified by 
throwing open a road unreservedly, and an 
acceptance by the public signified by the using 
of the road, the two circumstances suffice to 
make a road a public highway ; but now roads 
and atreets remain private—te., not repairable 
by the inhabitants at !arge—until they are 
formally dedicated to the public [see also under 
New Streets and Footpaths—Dedication as 
Public Highways). 

Breaking Up. The opening of roady tor 
the laying of new maina, repairs to existing 
ones, or other public services, ir a continual 
eause of complaint, und one of the stock griev- 
ances of the public, and the damage caused to 
highways by openings made in them by builders, 
owner, and ocoupiers of property, and by gaa, 
water, and other companies, is a source of much 
reasonable irritation and annoyance to Local 
Authorities who are responsible for their 
maintenance. A macadamised road opened for 
the construction of a trench can never be 
tly reinstated without ehowing some 
oe of it, even when the replacement has 
carried out by experienced en ; 
where, however, other workmen have been 
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employed, as those engaged by builders or 
house owners, the damage is greater. The 
ramming of the materials in refilling the trench 
is most rarely executed in a sufficient manner; 
and instead of two mon ramming being em- 
ployed to one filling, which is necessary, and the 
rosterials being replaced in layers of not greater 
thickness than 6 in., ramming is gencrally 
performed in a most perfunctory manner—the 
material is replaced in large lumps, and as a 
consequence th trench subsides for weeks 
after. The substance of the sections giving 
atatutory powers are collected into a short 
compress and in direct sequence. 

Powers to Open Roads. The Gas- 
works Clauses Act, 1847, empowers the under- 
takers to open and break up any road, and lay 
down and place pipes, conduits, service pipes, 
and other works, and from time to time to repair, 
alter, or remove the same, subject to three 
clear days’ notice being given to the clerk, 
surveyor, or other officer of the Local Authority 
before beginning such work. 

The Waterworks (‘lauses Act. 1847 (incor- 
»orated with the Public Health Act, 1875, 
Sec. 57) provides sim'lar power, and Sec. 52 
gives power to a private individual to open or 
break up so much of the pavement of any 
street as shall be between the water-main and 
his house, huilding. or premises, after giving due 
notice. It has been decided by the courts 
that the word pavement, as used in this section. 
is not confined to the footpath only. Provisos 
are also contained in the Tramways Act. 1870 ; 
the Railway Clauses Consolidation Act, 1847 ; 
the Electric Lighting Act. 1882; Forrest 
Fulton's Act (the commonly known title of the 
Water Companies Regulation of Powers Act, 
1887); and the Telegraph Acts, 1863, 1873, 
1878, 1892. 

Quarries, Pits and Pavement Regula- 
tions. Where any quarry dangerous to the 
public is in open or unencl land within 
50 yards of a highway or place of public resort 
dedicated to the public. and is not separated 
therefrom by a secure and sufficient fence, 
under the Quarry Fencing .ict, 1887, the Local” 
Authority has power to deal with it. The term 
quarry includes cvery pit or opening made for 
the purposs of getting stones, slates, ime, 
chalk, clgy. gravel, or sand. but not any 
natural opening. 

The following can be dealt with by Local 
Authorities as obstructions in streets : 

(a) Shop and sun blinds if tixed Jess than 

8 ft. in height. 

(b) Trees overhanging roadways. 

(¢) Doors and gates opening outwards on the 

pavem 2nts. 

(d) Defective rain-water shoots from buildings. 

Where the Local Authorities do not andertale 
or contract for the cleansing of footways or 
pavements adjoining any premises, they may 
make bylaws imposing this duty on the occupier 
of any such premises. This is the substance of 
an important provision in the Public Health 
Act. which may place occupiers under some 
responsibilities which have not, perhaps, been 
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rs‘ and butchers’ sho ote negligence 
tn this matter. By the Public Health (London) 
Act, 1891, the City householders were relieved 
of this duty, which was thereupon cast upon the 
Sanitary Authority. 

Stopping and Diverting Highways. 
It is the duty of a District Council, whether 
it be the Highway Authority or not, under 
the Local Government Act, 1894, to protect 
all public rights of way and to prevent, as 
far as possible. the stopping or obstruction 
of any such right of way, whether within their 
district or in an adjoining district in the county 
or counties in which the district is situate. 
where the stoppage or obstruction thereof 
would, in their opinion, be prejudicial to the 
interests of their district ; and they may, for 
the purpose of carrying into effect the section, 
institute or defend any legal proceedings, and 
generally take such steps as they deem expedient. 

Recovery of Public Rights. This section 
applies not merely to future obstructions or 
stoppages of rights of way, but to any paat 
obstructions or stoppages which have been 
effected in recent times; and where there is 
clear evidence that the public have in past 
times enjoyed such rights the District Council 
will be entitled to take proceedings for the 
purpose of recovering them, or of putting an 
end to the obstructions. It is not necessary, 
however, to point out that it will not be ex- 
pedient to ale up cases which have long been 
allowed to pass unquestioned; for, although 
there is no limit of-time to the enforcement of 
public rights, there may be difficulty of proof in 
respect of rights which, in fact, have not been 
exercised for a length of time. 

The Act also provides that where a Parish 
Council has represented to the District Council 
that any public right of way within the district, 
or an adjoining district in the county or counties 
in which the district is situate, has been unlaw- 
fully stop or obstructed, it shall be the 
duty of the District Council, unless satistied 
that the allegations of such representation are 
incorrect, to take proper proceedings accordingly. 

Action by Public Councils. If the 
District Council refuse or fail to take pro- 
ceedings in consequence of such representation, 
the Parish Council may petition the County 
Council of the county within which the way is 
situate, who are then empowered to take such 
ings as the District Council might have 
done. In view of this provision it will be 
necessary for the District Council to inquire 
carefully into any such case of obstruction or 
stoppage which is brought before them by a 
Parish Council, and to take action upon it, if it 
should be clear to them that the right of the 

blic has been infringed. It may, however, 

pointed out that the duties of a District 
Council are not limited to cases where they are 
set in motion by a Parish Council, but that, in 
any case where it is brought to their notice 
from any quarter that a footpath has be n 
obstructed or stopped, it will b2 their duty to 
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take steps to vindicate the right of the public, 
if fully satisfied of the validity of the claim. 

These observations apply equally to bridle- 
ways as to footpaths. It not infrequently 
happens that the right of the public to use a 
way for horses is questioned, while that of its 
uee for foot passengers is admitted. In cases 
of bridleways it will be the duty of the Distriot 
Council to assert the right of the public to use 
the way for horses. 

P ngs by District Council. 
With reapect to the proceedings to be adopted 
by the District Council where they are clearly of 
operon that a footway or bridleway has been 
obstructed or stopped, there appears to be 
three courses open to them: (1) To direct the 
removal of the obstruction ; (2) to indict the 
person who has caused the obstruction for a 
misdemeanour ; (3) to proceed by way of action 
in the name of the Attorney-General, for which 
his “ fiat must be obtained in the usual way. 

The last of these courses will, in many cases, 
be found preferable to that of indictment. As 
a general rule, however, where the public right 
appears to be quite clear, it will be better for 
the District Council to direct their surveyor to 
remove the obstruction to a footpath, leaving it 
to the person who has placed it there, if he 
wishes to raise a question of law, to do so by 
bringing an action of trespass. This course 
should be adopted only after due notice to the 
partics concerned. 

Grounds for Stopping a Footpath. 
With reapect to the legal diversion or stoppage 
of footpaths, it is to be observed that under 
the Local Government Act, 1894, the consent 
of both the Parish Council (or of the Parish 
Meeting where there is no Parish Council) and 
the District Council is necessary before justices 


‘in Quarter Sossions can give their sanction to 


such a course, ‘The only ground on which a 
footpath can be wholly stopped without the 
substitution of another is that itds unneccasary, 
and this question will be for the consideration of 
both the Parish and the District Councils. 
Where it is proposed to divert a footpath, the 
question for consideration will be whether the 
proposed footpath is more commodious for the 
public than the existing footway [See High- 
way Act, 1835, 5 & 6 Wil. 4, c. 50, 62:8. 84-92.) 

he District Council may refuse their consent 
to the stoppage of a footpath even after the 
Parish Council has given consent. 

Righte of Landowners. The owner 
of the land over which a public footpath lies 
has the right to maintain existing stiles or 
awing gates across it, provided they are of a 
reasonable kind, and are such that the public 
are not debarred from the use of the foutway. 
But it will be the duty of the District Council 
to see that the use by the public of a footpath is 
not hindered by the erection of stiles or gates 
which are substantially less convenient than 
have existed in the past. 

Now that our carriageways are being con- 
verted more or less into motor and engine 
tracks, the solitude of these paths forms a most 
pleasing contrast to the danger and flurry to 
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which our highways are subjected, and it is a 
matter which reflects very severely on — 
authorities that in many cases they take no 
steps whatever to prevent these footways and 
bridle-paths being closed, many: of which are so 
overgrown with trees as to be perfectly useless. 

Road Sanitation. The sanitation of 
roads is a question which has not received, by 
scientific and practical investigation, the 
attention as to its influence upon health 
demanded by ita importance. 

Dust from street surfaces contains bacteria 
generated from the excreta] and other organic 
and vegetable matter which are more or less 
injurious to the throat, lungs, and eyes. The 
menace to health by the fouling of the surfaces 
of the roads of our cities and towns is an estab- 
lished fact, and this is now combated by 
scavenging and watering at a very considerable 
cost to the community. 

In 1856 when the Metropolis Local Manage- 
ment Act came into operation there were no 
asphalt or wood-paved roads; steam-rollers 
were unknown, and the mud was up to one's 
ankles on a wet day. 

Street Cleaning. The Public Health 
Act, 1875, contained provisions for the proper 
cleansing and watering of streets. The Public 
Health (London) Act, 1891, made it compulsory 
for evory sanitary authority to employ a suffi- 
cient number of scavengers, or contract with 
any scavengers, for the execution of the duties 
of the authority under this act with respect to 
tho sweeping and cleansing of the several streets 
within their district, and the collection and 
removal of street refuse. 

Street swoeping af rotary brush machines 
drawn by horses is found to be 33 per cent. 
cheaper than if done by hand. It might be 
expected that, where streets have been paved to a 
very evon surface with wood or asphalt, they 
should be kept much cleaner than they are, but 
the difficulty is that not only is mud and dust 
peoduced by the’ droppings on any particular 
street under observation, from the sanding 
that it receives to reduce slipperiness, but there 
is also a large amount of dirt from adjoining 
streets transferred by the wheels of 


wood, for if paved with close joints its surtace is 
almost impervious, and it is easily cleaned. 
The road material costing the least for cleaning, 
is asphalt. 

. Taking the whole of London within the 
limite of the London County Council and in- 
cluding the City to have just under 2,000 miles 
of streets, estimating: the material to be re- 
moved on the present average of 980 cubic 
yards per mile, 2,000,000 cubic yards is removed 
per annum for the whole of London. 

In comparing the cost of the work as done in 
European cities with New York, enormous 
discrepancies exist, but this is apparently duc 
to the difference in wages. In Vienna, for 
instance, a sweeper works 10 hours for 1s. 83d. 
In New York he gets 9s. 7d. for eight hours work. 
A mile of average streete in New York has 
been reported to cost—without including the 
treatment of snow — between £1,400 and 
£1,500, while in London the cost for the 
same work is between £240 and £260. - 

A large amount of the expense is accounted 
for by the droppings of the horse and the 
deteriorating influences of its hoofs. 

With the introduction of motor vehicles, 
accumulations in centres of dense population 
will no Jonger assault our olfactory nerves 
and reduce our vitality by putrescent emana- 
tions, and the disintegrated: facal matter, which 
is now pounded under the traffic, will no longer 
be distributed on the breeze to irritate pedes- 
trians and poison exposed food-stuffs. 

Maintenance. For economial and con- 
venient traction, roads should be maintained in 
thoroughly good order. Roads well maintained 
cost less than bad roads. Experience proves 
that a road with sufficient strength, good surface, 
and thorough drainage, can be kept in first class 
order with a smaller quantity of material than 
an inferior, ill-kept road. 

The cost of maintaining a macadamised 
road as com with that of: granite setts 
has been said to be as high as 5 to 1, and that this 
cost, if capitalised for 12 or 13 years, will equal 
the first expense, interest on money, and the 
necessary repairs for a granite-paved road. 


: Approximate | 











vehicles; and in any wide-jointed First cont of of soa J 

paving such as scanite cotta itis sure | Pevewet pope lise aaa —* 355* atin 
* syuare yard. | Yard per authtm. | 

rising what an amount of mud may _. 

be retained in the joints after the sur- Asphalt (vom- “4 * @/a 4% a 4. 4. — Yours, 

face has becn as effectually cleaned as bread) ve * ce 7 : 1 — | 24 to $} — 

ordin rocesses can mako it, for as Granite setts.. | — RR escent ta 

scabies tradio begine (Oran deer Wrosd Macadam ..| 3 6to 50/1 91030) 10 tole | 23 

just swopt, horses’ feet and wheels at “blocks... | 15 Ot016.0| -10t013| 2 to 3! 16 

vnce begin to disturb the mud from  Creoacted doal | 

the joints, and it sour appears as if blucks ..; 9 6toll O 1 Otol 6 | 2 to 3 8 


nothing had been done to clear it. — 
Coet of Cleaning. Macadam must head 

— es aa the most costly — — — 

o that granite paving must ' 

close after this putin soft ocd. the disin. 

tegration of which is-very rapid, and the 


8 nature of its surface assista to ao - 


sumulate mud. Hard wood paving can be 
placed at a considcrabic distance below soft 


roads until 


The ancient method employed to meet the 
ex for repairs and maintenance of the 
after the restoration of King 

Charles II. was by a £1 rate on the landholders 
in the respective counties, and the supply 
of carts and horses by parishes for a limited 
number of days. And in France they were, 
down to 1764, maintained by statute labour. 


Continued 
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A SHORT DICTIONARY OF CIVIL ENGINEERING 


See also A SgHoRrt DICMONARY OF BUILDING Conereccrioy, page 310 


ABUTMENTS— Maszes of masonry or 
natural rock, upon which the ends of a 


bridge are su 

Adit—Subterranean passage or gallery. 

Air-lock—Chamber with ingress ani 
egress doors for workmen passing into 
workings where water is excluded by 
pneumatic pressure. 

Aju Tube fixed at the mouth of a 
hydraulic vessel to regulate water 
discharge. 

Alignment—The setting of two or 
more planes, or three or more poles 
or points, in one straight line. 

Alternate § stresses — Stresses by 
which structures, or parts of struc- 
tures, are placed alternately in 
tension and oompression. as in 
counterbraced structures, subject to 


moving loads. 

Anchor and Collar—Hinges employed 
in hanging lock gates. 

Apron—aA protection of concrete or 
other material to prevent the scouring 
effects of running water. 

Ashlar— Blocks of stone cut to rezuiar 
shapea, generally rectangular. 

Attle-—Any rubbish or stony matter. 


BALANCE BOX— Box which counter- 
balancea the load lifted by a crane, 
usually a cast-lron be. luaded with 
small weighta. 

Banker-- Bench or table on which 
masons prepare and shape their 
materials, 

Bare-—-A term which signifies that a 
dimension is very slightly under the 
size preceding tho term. 

Barrage—The barring of a river or 
other watercourse to bank up the 
water behind. 

Barring engine—An engine used for 
the initial turning of larger engincs. 
Barrow—kKeceptacie for carrying 

earth, etc. 

Bascule—A bridge Hfting in 
leaves hinged to the abutments. 

Bat—The half of a brick. 

Battens—Sawn pine tinsber measuring 
not more than 7 Jn. by 24 in. in cross 
—— or not leas than 6 in in 
w 

Batter—-Face of a retaining wal) when 
bufit in a leaning position. 

Bay—In a lattice girder the space 
included between two adjacent apices 
is called a bay. 


two 


Beaumonteque (baum-antik) — Any 
mixture for stopping holes in stone or 
woodwork. 

Beetle—Wooden mallet for driving 
small piles. 

Benches—Pilatforms about 6 fect in 
width on the sides of cuttings. 


Benching~—I\s cutting steps in the 
sloping surface of earth before filling- 
in behind a retaining wall. 

Bench-mark-—<A recorded nt ina 
survey, cither marked on the ground 
or described in the field book or 
level book 


Berm—Narrow strip of level ground 
along the face of a slope. 

Betty—An iron rod used as a crowbar. 

Bight-—The hanging fo.p of a chain or 
rope which as below the pulleya in 


Block and fall—The rope tackle used 
in Uting heavy , 
—Post of cast iron or timber, 


horizontally between head of 
and rt 


post supported beam. 
Boni Stait Upright rod with a 
—— ut rake naiee use for 


Boanet—Hole formed in tron pipes 
and fitted with 


Booms—Pieces of timber connectei 
oo piles to protect coffer- 

Bowstring girder—A girder in which 
the outward or horizontal thrust of 
a curved beam in sustained by a hori- 
zontal tle beam forming the chord 
of an are. 

Braces—-Diagonal pieces used in the 
centre portion of a truss. 

Break-up — Excavation commence 
from an underground passage or 
gallery and carried upwarda, 

Breast wall—A wall at the fuot of an 
embankment cutting off the toe, or 
any wall breast high. 

Broach—A boring tool, employed for 
the purpose both of enlarging and 
imparting accuracy to tapered and 
parallel holes, 

Brob—Wrought-lron spike driven into 
bars or sills, around the onds of 
props, to steady them. 


CAISGON—Water-tight onclosurebuilt 
up aé required to surround founda- 
tions under water. 

Camber-—The bow or upward = con- 
vexity of material to allow for 
sinkage. 

Cantilever—A beam fixed at one end 
and loaded at the other end or 
loaded uniformly. 

Cess -— The space between the top of 
a railway embankment and the 
boundary fence. 

Check-— A joint composed of two por- 
tious, male and female, fitting one 
ito the other, and so forming a 
guide or steady. 

Chute— An enclosed trough which con- 
ducts the water to a water-wheel, 
Cleading—Covering of planking or 
iron plates to strengthen tunnel sides 

in Jovse ground. 

Cleat—A block of wood which fur- 
nishes a steaay point of attachment 
for a part of a structure. 

Closer—A brick cut in half longitudi- 


nally. 

Coffer-dam— Water-tight enclosure of 
piling or of cast-iron plates bolted to- 

ther; used in building pliers to 
eep water out of work. 

Continuous beam—A beam which 
resta on more than two supports. 

Coping —A covering of impervious 
material on the top of a wall, or the 
curb at the edge of a dock. 

Corbel—Short plece of wood inter- 
posed horizontally bstween the tiead 
of a post and a — beam. 

Counterbracing — Diagonal bracing 
introduced into a truss of girder for 
the purzpove of giving additional sup- 


port, 

Counterfort — Projection from the 
back of a retaining wall, added to 
increase stability. 

Course—A continuous range of stones 
or bricks, of uniform height, in a wall. 

Crab—Small portable crape to raise 


material. 
Cradie—The end girders of overhead 
travelling cranes which carry the 


Creeper—liron 
apnel, with four claws, for dragging 
fhe bottom of a harbour or river to 


fad regres 
Crlb—A tim construction flied 
——— ee ee 

laid alternately 5* and cross- 


Croes bracing-—Diaszonal bracing in- 
troduced tnto a frame’ structure for 
the purpose of preventing lateral 


Crowbar —An iran rod flattened and 
bent at one end for use as a lever. 

Crutch-—Pieoe of timber in the shape 
of a bent knee, 

Cuddy—Three-lerged atand forming a 
fulcrum for lever tn lifting atones 
or heavy weights. 

Culvert—A drain carried under a road 
ar railway. 

Curb—-Suitably formed ring of brick- 
work or cast lron at the base of a 
shaft, surmountina o circular orifice 
im the roof of a tunnel. 

Cushion —Stone situated npon the top 
ofa picr upon which an arats is built. 
Cut and Cover—The operation of 
making a cutting, buliding a tunnal 
in the opening, and then replacinia 

the covering material. 

Cutters— Uricks of special quality for 
cutting to shapes, 

Cutwater — latwer portion of a) pler 
separating two arches ofa bridge. 


DAM -—An carthen or masonry wall to 
retain a body of water an in an im- 
pounding reservoir. 

Dead Neap -A very low tide. 

Derrick-: A form of crane in which the 
radius of the fib in rendered capable 
of alteration by means Of chains or 
guys passing over the top of the 
mas 


Digger —Apparatus used for mechani: 
cally excavating carth, etc. 

Dike- -Term sometimes used in the 
game sense as embankment. 

Distress-~A beam or atructure is in 
distreas when it ta subjected ta undue 
or exceaslve stress, or to av amount 
excoeding the working atrens, 

Dog—tron holdfast, or place of round 
fron with the enda bont at right 
anyles and sharpened. 

Dolly-—Intormediate short 
timber used in pite driving, 

Double butt strips-—Two = coverin 
stripe employed in making «a but 
riveted Joint, one strip beine placed 
on each alde of the abutting plates, 

Dowels-- Pins, elther of wood or metal. 
uscd by pattern-makers to retain 
portions of ‘pattorna temporarily in 
pe during the proces: of mould- 
ng. which cage if firmly nailed 
or serewod, would prevent guod 
delivery from the sand. 

Dressing — Slopes of embankments 
and cuttings dressed to emovth and 
regular aurfuces. 

Drift:-—Small horizontal or inclined 
underground passage. 

Drove—A narrow channel or drain, 

Dumby—-A fluating barge connected 
with a pier. 


£BB—The condition of a tidal river 
when running out. A falling tide. 

Enrockment-—Term applied to the 
stone Ailing upon breakwaters, banks 
of rivers, ete. 

Extrados—The outside or upper sur- 
face of an arch. 


FAQOE—Surface expused by excavation 
in tunnelling. 

Fair—Parts are sald to be flush or fair 
when thelr. surfaces are on the same 


post of 


male-—-The recesied portion of any « 
— of work into which a dowel or 
pe ie fite is called the 


emale y 
Fender piles—Timbers piaced in front 
pice Wilhiod-Girdors and ribs are 
said to be bullied, or fish-bellied. 
when they are curved underneath, 


the th of curve increasing to- 
con 


tre. « 
h-bolt-—A bolt ed for fgs-. 
— fiss-plates sod tails together. 
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— beams—Beame joined by fish- 


‘slooed—Pisens of ood or iron 
tite eacnn two asm OF oa 


t. 
Fenke The aides of an arch, 
rinshes description of sitios. 


ich pate 4 * ie Bid metal bolted - 


filtches to 


strengthen them 
pier ee ole clough—Movable dam or 
for scouring out inleta. 
Floatin — A derrick crane 
laced on board a floating hull for 
ansferring goods to and from 
vessels, independently of proper 
wharf and dock accom 
Flow-~The condition of a tidal vee 
when running u A rising tide. 
Fluffy —Timber “sald to be fluff 
when the sawdust isatringy and mots 
a — instead of granular an 


Flea Parts are said to be flush or 
fair set thelr surfacca sre on the 
seine 

Flush bolt--A bolt whose nead la let 
into a recessed hole > that ite 
top face stands level with the face 
of the material into which it Is sunk, 

Foot blocks — Flat pieces of wood 

aced under props to give a broad 


Formation breadth-—The width of 
— bed of, a railway below the 

Formation level—The level of a road 
or railway prepared for the road 
metal or ballast. 

Four-foot---The apace between a line 
of rails over which the trafic runa. 
Full-~-A term which signifies that the 
dimension is very slightly over the 

aize preceding the tern. 

Full way A water-way ip paid to be 
full when the area of the openiag in 
we valve or plug. as the case may 

be, ls equal in extent to the area of 
the plpe. 


GAD—-Worrge of ateal for driving into 
crevices or openings made by pick or 
chinet. 

Gallery—Same as Drift, 

Galletting—Small splinters of atone 


between J—— 


inserted in the ints of cuaree 
manonry. 
Gangway—A_ pussage ae or port- 
e footbridge. 


Gantry—-The trussed beams, or girders, 
as the case may be, which, carry 
the crab or crane in overhead tra- 
— cranes; alau the timber sub- 

tructure. 

Gibbet—The triangular framework of 
I —— consisting of post, jib, and 

ru 

Gin—A rude, portable, yet effective 
holating machine of the well-known 

form, from whose apex the 
Pepedal ter vurkine heavy teenie 
or working heavy a, 

A — and winch are fixed bet ween 

Gin mb A ‘thgie thee — ley : 

n- — ve pulley o 
hollow-rim having 

bearings in a —— frame Bi 

from a hook. A rope is 
— over the pulley, one end of 
which — held by as man, — 
being attached posite end, 
There is thus no gain of 


wer. but 

—— an alteration in the direction of 
Goliath ~ — A travelling crane sup- 
— high tresties moving upon 


gran used for excavations. 
58 simple framework of 
tim to admit of veducis 
delng floated above it at flood tide 
and grounded upon it during the 
ebb for the purpose of examination, 
Term . applied to ice 
cross beans supporting a t- 
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Groyne—A timber framework con- 
structed a beach between 


the beach 


ramework 
guide the brickla ra) ; 
uare—tTwo straight-edged 
strips of board, the ends of whieh are 
#0 united as to form a right angie. 
Grout—Liquid mortar usod for run- 
a a dry joints in brick or stone- 
wor 
Gullet—Small — working 
cutting abunt 15 feet wide 
Gusset-——-An angle-iron bracket used 
t stiffen an r portion of a 
structure. 


HAUNCH—Th.t part of an arch be- 
tween the keystone and the springing. 
Header—A brick placed with ua 
— aan at right angles to 
he face of a wall 
Heading—Small ‘horizontal or in- 
— underground passage driven in 
advance of the fall-alzed excavation. 
Hedgehog— Machine for removing 
mud and allt frum rivers and etreams. 
Heel-~The thick or broad end of a 
wedge-shaped plece of wood or iron, 
Heel post—The vertical member at 
the ahore end of a lock-gate, with 
a pivot at top and bottom upon 
which it swings. 
Ho — alſteil gravel. 
ow quoins—Cylindrical receases in 
ue el of locks, ete., are hinged. 
Horn piate—The upright frames in 
which axle boxes alide. 


IMPACT—The sudden fall of a joad 
upon a beam or structure. The 
deflection of beams varies nearly as 
the velocity of impact. 

Impact wheel— <A _ water - wheel 
which is driven by the percussive 
force of water acting at right andcies 
to the fivata and at a tangent to 
the circumference of the wheel. 
Turbines are impact wheels. 

Imposed load—The load whioh is ex- 
traneous to a structure, and dis- 
tinguished from that due to the 
stracture itself, 

Impost—A sort of capping at the top 
of a pier supporting an arch. 

Impulsive load—A wad applied sud- 
denly to a structure. The structure 
is thus subject to the accumulation 
of onergy due to the impact of the 
load, or that gathered in ite motion, 
in oe to its actual dead 


woight, 
Indifferent equilibrium—The equi- 
Hbrium of a body which is nei 
stable nor unstable. If, when : 
body is moved longitudinally, the 
centre of gravity moves in a hori- 
zontal line, as in a sphere, the equl- 
iibrium is said to be indifferent. 
Internal Streas—Streases set up in 
the internal portions of castings and 
due to unequal contraction caused 
by — renee in their mags. 
fntrad under aide of an arch. 
Island platform—A railway ora 
with a track upon each side of it. 


Jt@—The strut or thruet member of the 
PU — It is always in 


Timber logs pivoted to the 

of a crane. Reaching to the 
y afford a firm and broad 

jib when lifting, 80 

crane from 

in wee they are 

framen. 


—** 


pond 
When not 


eee: 


rasa a tics panstlomor « beam F 
= 
being let into the suctaces. the beams 


being fastened — 
bolts in the enacen between the 
Journal—The 


rhage 
shaft which in contact with its 
bear ing. 


Jumper—Long instrument with 
sharp ste’ paint ter for making holes in 
rook or har 


KENTLEDOE — The loose balance 
weights supplied with a balanced 
crane. 

Key—The wedge used to fasten the 
fail in the r on railways. 

Keystone—Highest stone in the 
eentre of an arch. 

King post—The central upright in a 


roof truss against which the rafters 
abut..and which supports the tie 


King truss—A truss formed with a 


Knuckle jotnt=A joint in which an 
eye at the end of a rod is embraced 
by the forked end of a second rod, 
oe two being cunnected with a joint 
P 


LAP JOINT—A joint produced by the 
ever pine of contiguous faces of 
metal 


Lattice—Diagonal bracing forming 
struts and ties. 

Lattice web—A girder web made by 
— bara, as opposed to a plated 
we 

— frames— Framework formed 

guide bricklayers in making 
brickwork tunnels. 

Leat— Artificial channel for conducting 
water to water-wheols. 

Lengths—Successive sections in which 
a tunnel is executed. 

Lewis—Truncated iron wedge or dove- 
tall, used with larger end downwards. 
for lifting stonea by chaina. 

Life—Expressive of the total period 
during which a structure remains 
efficient, 

Life-wall—Cross-wall of a back cham- 
ber in a tunnel. 

Lining—Term applied to puddle clay 
reduced to a semi-fluid state, and 
laid along the bottom and sloping 
sides of canals, etc. 

Lockage—Expenditure of waiter in 
passing boats from one level to 
another. 


MALE—When a stud or a dowel fita 
into a recess it is said to be the male 
portion of that particular piece of 
work. 

Meeting post, or mitre post—The 
vertical member of a  lock-gate 
where it meets the other gate. 

, Metalling — Term — to the 
covering of erally. 

Mitre joint—A bute jc joint wine ends 
re gr — le 45 — the 

erefore forming ap 

* —** 90 increas 
ey—The clip hook which lifts 
and releases the ram in pie ory driving. 
monkey ne —— in 


Monkey wheel—See Gin-block, 

Mushroom-—Horisontal single sheaves 
which act as leads for a rope to a 
capstan. 


NRROLE—Set of aquare bars of wood 
used for opening flood-gates in a weir. 


Orff LETS—Pi pisces ot te jevet 
ot canal and fitted 


of the bottom of a 
with aluices. ‘ 


phery. 


PENBTOCOK—A —_ or cord 

Permanent load—A load con- 
stant and unvarying and a dead lad. 
as the weight of a structure itself. 
or a load imposed thereon, or bot! 
taken in conjunction as distinguished 
from a live or a rolling load. 

Permanent —The road bed anil 
rails upon 1 trains are run. 

Pile hoop—An tron band, shrunk on 
the head of a pile to prevent aplit- 
ting of the timber while being driven 


n. 
Pinch bar—A bar of iron, or wood 
shod with tron, used to move heavy 
loads for short distances by * pinch- 


— them along. 

Pitch—Inclination which the sides of a 
roof make with the horizontal. 

Polings — Planks or deal ends, by 
which the sides of an excavation are 
— —— 

Proof load—A load imposed on a 
structure greater in amount than the 
wor load, in order to test ita 
capability or margin of safety. The 
deflection of a structure, when under 
ita teat load. is carefully noted and 
its capability deduced therefrom. 

Props-—Struts or puata, either vertical! 
or raking. used as supports in tun- 
nelling. 

Puddle—A mass of tempered clay, to 
prevent the passage of water. 

Punch—Same as Dolly. 

Purlins—The members which unite the 
truases of roofs in longitudinal direc- 
thons. 

Putlogs——Short poles used for acaf- 
folds. 


QUEEN POST— A roof member which 
fultin a similar function to that of 
the king post, ita position only being 
different. 


RABBET, or REBATE—A ahoulder 
or recess on the edge of a piece of 
wood or metal for the reception of 
the edge of another similar piece. 

Race—Cut along which water is con- 
veyed to and from a water-wheel. 

‘Rail gauge—The width in the clear 
hetween the two adjacent sides of 
the top flanges of the rail upon 
railways. 

Rakors—Same as Props. 

Ram—Heavy weight dropped on to 
piles when they are being driven. 

Ranging—Laying out the line of a 
tuonel. 

Retaining wall—A wall to hold upa 
bank of earth, usually battering on 
the face. 


SCARFING—Method of connecting 
ties or beams, the ends of the two 
pieces overlapping. 

Scouring Bs dal Stream of water 
employ in connection with har- 
bours to carry away the shingle, etc., 
to prevent ita accumulation at the 
mouth. 

Scuttling—Method of stirring up de- 
posits by mechanical means. 

Semi-beam-——A beam fixed at. one 
ena and loaded at the other or loaded 
uniformly. 

Shearing stress—The stress to which 
a my is subject when force is 
appl to it in a direction paralle) 
with ite section. Its mean intensity 
is equal to the shearing force divided 

by area of the section. 

Shear legs—A rude but strong form of 
crane, ving three legs or pillars 
of timber or iron, set leaning at an 
angle towards each other for sup- 
porting the lifting tackle. The gear 
wheels may be attached to one of the 
lega, or be fixed independently, and 
hand or steam power may be em- 


ployed. 
Shee ing—Row of timbers or piles 
driven firmly, side by side, into the 


GCIGTIONARY OF CIVIL ENGINEERING 


Shoe—A ap or socket, whic) receive; 
the end a piece of timber and 
which sustains the end pull of a 
teussrod.or takes the thrust af the 
fegs of shears, or carries a pivot or 
bearing as in pillars of wooden 
cranes, or acts in a general way asa 
protection to timber ends, as in plic 


Shore— Pieces of timber placed tiagon- 
ally against walla, to support them. 
Shoulder—-That portion of a ahait or 

a flanged structure where an imme- 
diate increase of diameter occurs. 
SiNs—Strong timbers of large dimen- 

sions, placed borizoutally acroea the 
line of a tunne] to support the propa, 


ete, 

Side width — The distance required 
from the centre line to form a road 
or railway. 

Silt—The alluvial soil washed down ani 
deposited on the bottom and sides 
of rivers hy the action of the tides 

Six-foot—The apace between two 
railway tracks. 

Skew-back——Large stones cut to an 
angle to receive the end of an arch, 
Skew-bridge —- A bridge formed with 
an oblique arch, usually conatructed 

with spiral coursen, 

Skin-dam —A dam consisting of a single 
row of sheeting piles of whole or half 
timber, with Gers of horizontal wall- 
ings or planks, 

Slurry—-Léquid mud or cement mortar, 
Mt~-~—The under side of an arch, 

Sough—A small drain. aituated at the 
top of an embankment. 

Span—The clear width between the 
supporte of a girder or arch. 

Spandril—The portion on the top of a 
pier between one arch and another. 

Spider wheel—A wheel or pulley hav- 
ing light armsof bf th iron or ateel, 

Spoll. or spoil bank —The surplus ma- 
terial excavated, which is laid by the 
side of a railway or canal. 

Spoon and bar—Too! used in hand- 
dredging. 

Springing-line— The Hue in which the 
soft of an arch intersects the pier. 
Staiths—Short tongues or jetties used 

for — 

Starling—The angular form of a pier- 
head in bridge work. 

Stirrup—A strap which supporta a 
beam or sustains the thrust from one 
end of a atrut. 

Strain.--The change of form produced 
in a body by a stresa, 

Stop-planks-—-A description of dam 
employed on canals. 

Stress—When materials and = struc- 
tures are subjected to atraining forces 
these forces are resisted by internal 
molecular actions called stresses. 
transverse, shearing, or torsional, 

Stretcher—A brick with its greatest. 
Jength pect parallel with the face 
of a wall : 

Striking-plate—The apparatus by 
which the centre is lowered after the 
arch of a bridge has been completed. 

Struts—These may be vertical or 
diagonal and connect a beam with a 
trussrod. Through them the atrains 
due t) deflection of the beam are 
translated into those of tension in the 
rod. In roof trusses those members 
which extend diagonally from the 
beam or from the foot of the king 
post or queen post either to the 
rafters or to the shoulders of tha 
queen posta. 

Surcharged wali—aA retaining wall 
tw hold back a bank of earth sloping 
upwards above the top of the wall. 

Sump-— Hote at the bottom of excava- 
tions into which water is drained, and 
in which the end of the suction pump 
is placed. 


TAlt.—The hinder part of a portable 
crane upon which the balance box 
resta. 


Tee-lrona—Rolied wrought iron bars 
whoge section is that of a intter T. 
They are employed in engincering 
constructions such as bridges, 
girders, and roof work, 

Teeming — Depositing earth in 
embaukinent, 

Temoin-—Earth pillar left in excava- 
tions, 

Tenon—A tongue projecting from the 
end of a plece of timber, and whiels, 
with the mortice into which It. tite, 
ls one of the common jointa in wood- 
work, 

Terring —Scoteh term for aoil removed 
int — the top of a quarry. 

Thimble-— Ring attached to a buoy. 

Thirl or thirling —Mecting of work- 
ings approaching cach other from 
Opposite directions in tunnelling. 

Thorough--A term applied to the 
heading atones forming na wall, 

Thrust —The compressive force oxer- 
clsed by a body trauanittlag pree- 
sure. 

Tine—An frou or ateel claw used in 
dredging Operations. 

Toggle A bar of tron er wood used 
toftightenachain orrope hy twlating 
two linea tagether. 

Tongue--This is a ahort ploce of 
metal or woud! projecting from one 
wrtion of a atructure and entering 
nto another, imo oorter to ensure 
steadiness and fo prevent over- 
lapping of Joints, 

Transom = Hortzontal 
brisige work. 

Traveller -A framework carrying a 
Uftind crab and able to travel along 
elevate. raila. 

Trenall-—Wooden pina of large dia- 
meter used as fastenings for joluta. 
Trig station -A place where a the- 
odatite ta set up for the purpose of 

taking an observation. 

Truss-—-Trianguiar frame in 
and roof work, 

Tunnel--A passage lined with brick- 
work of masonry, excavated through 
a hilil or below the surface of the 
ground. 


ULTIMATE STRENGTH — The load 
which produces actual fracture in 4 
structure, 

Underpinning — Additions and re- 
pairs to foundations and walla in 
which the latter are first supported 
by strong timber shores and veod les, 


VOUSSOIRG — Wedge-shaped tlocks 
in bridge-bullding. 


WALES —Horlzontal braces, 

Waling —A horizontal piece of tim- 
ber used to hold vertical pleces tn 
place either In an excavation of 
against a jetty. 

Warren girder—-A lattire girder in 
which the struta and ties form tri- 
angics or triangular bays, the struts 
icaning inwards or Forwards the centre 

irder, and the ties leaning 

arc A Warren girder connists 

of a single system of triangles, while 

lattice girders contain two or more 
systema of triangulation. 

Web--The plated or eeantral portion 
of a structure as distingulahed from 
ite flanges and boases. Thus. a crank 
web Is the plate which carries the 
shaft and pin bosses; a girder web is 
the main vertical plate which he- 
comes the connection between the 
top and bottom flanges. 

Weep-hole—A hicte fur drainage made 
through a retaining wall or bridge 
abutment. 

Weir—A wall to hold back a certain 
head of water and aliow the remainder 
to pass over the top. 

Wrinkling—The failure of thin un- 
stayed or improper’y sey rt plates, 
by wrinkling up or ming cortru- 
gated under preseur 
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General Conditions. Beams. Bending Moments. Moment. 
of Inertia. Rolled Joists and Girders, Shearing Stresses 
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By Professor HENRY ADAMS 


THE varicties, characteristics, and strength 

of the various materials used in — 
structures having been dealt with seriatim an 
the elements of structural mechanics explained, 
the stability of the structures themselves will 
now be considered. The subject may be 
approached from several distinct points of 
view, but the study will perhaps be facilitated 
by commencing with a simple beam of timber 
supported over an opening and carrying a load 
on its upper surface, as in 116. 


Strength of Beams. The width of 
opening beneath the beam is called the span, 
or the clear «pan, and for ordinary purposes 
may be assumed to be. the effective span ; but 
the latter is more correctly taken as the distance 
from centre to centre of the bearing surfaces. 
Tho use by architects of the term bearing instoad 
of span should be discountenanced, as the 
hearing is the portion in contact with the 
support at each end. In making investigations 
of stability it is convenient to eliminate all 
unnecessary details and to show the forces in 
action by lines, so that the beam may be drawn 
as 117. 


Concentrated Loads. The first cffect 
of the load is to put pressure on the supports. 
When the load is in the centre it is self-evident 
that the pressure on each support. and the 
conssquent reaction of each support, will be 
equal to half the load; but when the load is 
placed out of the centre as in 118, it will be 
necessary to take it as a question of Icverage. 
The reaction at A will be W x y + L, and 
the reaction at B will be Wx7+L. Let W 
3 §,000 |b., L= 10 ft., z= 6 ft., y= 4 ft., then 
the reaction at A 


and at B 


SOU x 6 

Ct eens 3000 Ib., 
and as the maintenance of equilibrium depends 
upon the vertical load being resisted by equal 
and opposite reactions the result is proved 
correct by the equation 2000 + 3000 = 5000. 


Bending Moments. The next effect to 
consider is the bending of the beam—not so 
much the actual bending. but what ie called the 
bending moment (M), which is the measure of 
the effect of the load in producing stresses in the 
beam. This, again, is a question of leverage ; 
it is the reaction at one end multiplied by the 
distance to the load, reaction at A multiplied by 
x, or reaction at B multiplied by y. Thus, 


1964 


2000 Ib. x 6 ft. = 12000 Ib.-ft., or, working 
from the other end, 3000 Ib. x 4 ft. = 12000 
lb.-ft., or 12000 x 12 = 144000 Ib.-in., the 
accuracy being proved by the agreement of the 
results obtained from opposite ends. 


Moment of Resistance. Opposcd to 
the bending moment is the moment of resistance 
(R), or, in plain language, the strength of the 
beam. This is made up of the natural strength 
of the material, the area of the cross-section 
and the disposition of that area in the directions 
of breadth and depth. The natural strength of 
the material is given in the tables of strength, 
page 1396, as modulus of rupture (C). 


Modulus of Ruptur2>. Th modulus of 
rupture is the virtual stress in pounds per square 
inch which the extreme fibres will bear under a 
transverse load. It is cighteen times the load 
in pounds which placed in the centre will just 
break a beam 1 in. square when resting on 
—— 1 ft. apart. If we assume the beam 
to Memel fir, the modulus will be 8.000. 
This breaking load upon the unit beam may be 
distinguished as the coefficient of transverse 
atrength. 


Modulus of Section. The remaining 
elements of strength—tiz., the area and its 
disposition—are called the modulus of section 
(Z), so that we have the equation M = Z x C. 
For a rectangular beam of breadth b and depth 


d, the modulus of section (Z) is . : and it will 


be shown presently how this is arrived at. If 
the load be insufficient to break the beam, the 
value of resistance (ZC) will exceed that of bend- 
ing moment (M), and the former divided by the 
latter will give the factor of safety. or the 
number of times the actual strength of ‘the 
beam exceeds the strain put upon it by the load. 

Assume the beam to be 6 in. wide and 12 in. 
deep, then 


6 oo ee 
and as C = 8000 and M =: 144000, 
ZC _ 144 x 8000 8 
M0 CVaannn (CO 


factor of safety. It will now be desirable to 
see how the modulus of section is made up. The 
beam in bending will have the lower portion 
extended and the upper portion compressed, 
the stresses diminishing gradually towards the 
centre of the depth where they disappear, and 
the change takes place from one kind to the 
other. This line of no stress is called the 
neutral axis when considering the cross-section 


and the seutral layer when considering the 
whole beam. 

If diagonal! lines be drawn upon the section 
of the beam, as in 119, the horizontal line 
through their intersection will be the neutral 
axis. Bearing in mind that the extreme fibres 
at the top and bottom are those subject to the 
greatest strain and that the strain reduces 
towards the neutral] axis, it is possible to con- 
ceive that the same total strength would result 
if the resistance spread over the width of each 
successive layer could be gathered into a 
narrower space, so that all the fibres within 
the narrowed space would be under uniform 
stress. 


Inertia Area. This wouldgive the effective 
area indicated by the shaded portion, and the 
fibres within it are assumed to be all equally 
strained. It forms what is called the tnertia area 
of the beam section, and the resistances of the 
fibres to compression or extension may be con- 
sidered as a series of parallel forces acting at their 
centres of gravity. shown by the dot in a circle. 
On the principle of couples explained in the Jast 
chapter, the area (A) of one shaded triangle re- 

resents a series Of parallel forces which may be 
replaced by their sum, whose centre of effort is at 


the distance g from the neutral axis, or the arm of | 


the couple will be 27. Then the moment of the 
couple, or the modulus of section, will be A < 27. 
But A by inspection 


= — and 2g gd, 
therefore, 
bd 
A «* 27 = - ad, 
J 4 x 4 
whence, the modulus of section Z 
bd? 
=Ax22y--.. 
— 


Moment of Inertia. The moment of 
inertia (I) is very closely allied to the modulus of 
section (Z); it will be obtained by multiplying Z 
by the distance from the neutral axis to the 


furthest edge of section, y, so that Zy ~ I, or,. 


The 


moment of inertia (I) is really the basis of the 
modulus of section (Z). It is made up by the 
summation of the quantities obtained by multi- 
plying the area of each individual fibre by the 
square of its distance from the neutral axis. and 
although the moment of inertia enters into many 
formule, we may for the present postpone its 
further consideration. 


as it is more generally stated, — 


Graphic Representation. With a 
central load, as 117, the maximum bending 
moment is half the load multiplied by half the 


span, or wt. which, in this case, 


= xt = 12,500 Ib.-ft.; 


and if a triangle be drawn to scale below the 
beam, as in 120, the vertical distance between 
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the beam and the outline of the triangle will give 
the value of the bending moment at any 
point of the beam. It will thus be scen that 
it varies from a maximum in the centre to nil at 
the ends. When the load is shifted out. of 
the centre, as in 118, the maximum hending 


moment 
-W (° - 9) 
rey 


occurring directly under the load, so that the 
triangle of bending moments will now become 
as 121. 


Distributed Load. A uniformly dis- 
tributed Joad acts as an infinite series of concen- 
trated loads giving a maximum bending moment 


a 


in the centre of . or half that due to a con- 


centrated central load. but the diagram will now 
he a parabola, as 122. 


Two or More Concentrated Loads. 
When two loads Wo and W’ act upon a beam, 
asx 128. the maximum bending moment for cach 
must be found separately, as shown, and the 


overlapping parts must be added outside to make 


the complete diagram, as 124, 


Partial Distributed Load. When « 
distributed load occupies only part of the span, 
an z in 125, the triangle must be found as for a 
concentrated load at the centre of gravity of the 


WL 


distributed load ~ and then, dropping 


vertical lines from cach end of the load to mect 
the triangle, a parabola must be set out from the 
, 


line joining the points so found Bending 


moment diagrams may be drawn in aw similar way 
for any other combination of loading, and in any 
beam or girder it isn always the greatest depth of 
the shaded figure that gives the maximum bend- 
ing moment, which the moment of resistance has 
to balance. A very simple formula for the 
. . where W 
distributed. 6 = breadth 
of beam im inches, d - depth in inches, and 1 
= Clear span in feet. This allows a factor of 
safety of 7, which is a suitable one for ordinary 
work. Alsu, ifw be the load in cwts. per foot. 
super, to be allowed on a floor, and the distance 
in fect between the centres of Joists, bd? must 
equal ew. 


Use of Tables. ‘The modulus of rupture 
for transverse strength is C in the formula 
M = Z(', and is given in the table on page 1306. 
The coefficient of transverse strength is another 
figure uscd as a substitute for the above in 
ascertaining the strength of beams; it is c in the 


formula W -: * 


practical use of fir beams in W - 


safe Joad in cwts. 


Tt is usually given in cwts., 


when L is in feet. as quoted by Hurst and other: 
In general, C = 18¢. 


Rolled Jaists. Rolled iron joists of the 
present pattern were first made in 1849 11. 
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Belgium, and about 1851 in England. Simil 

sections in mild steel came into use about 1880, 
and the rolled iron joists went out of use about 
1896. In 1902, the Differdange wide flange 
beams were introduced, and in 1903 the 
British Standard Sections were formulated. 
Within the limits of their capacity, rolled 
steel joists form the most perfect girder 
obtainable, and the disposition of the metal 
in the flanges and web conduces to the 
greatest economy of material, as well as of 
weight and cost. 


Advantage of Flanged Beams. A . 


flanged beam carrying & load has the same 
general distribution of stress as a rectangular 
beam, but the material is more efficiently placed. 
Inthe rectangular beam the material is uniformly 
disposed throughout the depth, but the stress 
being reduced towards the neutral axis, only 
the extreme fibres can be strained up to their 
capacity, Inthe flanged sections, as much of 
the material as possible’ is put at the upper and 
lower extremities, to that what there is of 
it in under nearly the maximum stress, the 
web being used to keep the flanges apart. Or, 
putting it another way, the central portion of the 
depth of the rectangular beam has so little lever- 
age to resist the bending moment that it is com- 
paratively useless, while in the flanged beam the 
greater part of the material has the maxi- 
mum advantage in the way of leverage. The 
bending moments are independent of the shape 
of the cross-section of a beam, but, as already 
rtated, the moment of resistance depends upon 
the shape and disposition of the material in the 
crosa-section, 

Principle of Flanged Beams. The 
atrength of a flanged beam may be shown 
approximately in a very simple manner by a pair 
of “couples.” The elevation of a flanged beam 
supported at the ends and loaded in the centre 
is Bhown in 126. Taking the right-hand side, 
the couple formed by the half-load and 
reaction on that side, with the leverage arm of 
half the span, produce a bending moment. of 
tne with positive or anti-clockwise rotation. 

‘his is resisted by the couple formed of the 
tensile strength multiplied by the arca of bottom 
Hange, and the compressive strength multiplied 
by the arca of the top flange, the lever arm 
being the mean depth centre to centre of flanges. 
roducing a resisting moment of cAd or ¢aAd. 
Mild steel has practically the same resistance 
to compression as to tension, and 8 tons per 
square inch may be taken as the maximum 
working allowance. Taking a 12 in. by 6 in. 
by 54 Ib. per foot rolled steel joist, the sectional 
area of each flange is 5°22 sq. in.. then the safe 
central load on a span of 20 ft. will be given by 
the equation 


Wi 
— tAd, 
or 
W = AAd 4 x 8 x 5:22 x 11°63 
d 20 x 12 
= gay, 7°65 tons. A beam of uniform section 


t 
will carry twice the load distributed that it will 
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carry with the same effort in the centre, so thai 
this joist will carry 7°65 x 2= 15:3 tons dis- 
tributed. The published tables issued by 
manufacturers give the strength as 16 tons, the 
slight difference being due to the assistance 
given by the web, which has not here been taken 
into account. 


Strength by Moment of Inertia. The 
true strength of arolled joist will be obtained 
by using the moment of inertia, in the formula 


Wi sit 


8 y 
The actual section of a rolled joist is as 
shown in 127, hut for purposes of calculation it 
may be simplified to 128. Then the moment 
of inertia will be 
pu PB RDN), 
12 ; 


also, it will be seen that y= . and as the modulus 


of section Z = J , it will be given direct by the 
) 


formula 
7 bd* — hb ty 
Taking the 12 in. by 6 in. by 54 Ib. rolled joist 
) 8% eee 75). 37655, 
and the other conditions being as before, 
RCE R&S» 3765 


We Site eae ee ~ + 16°73 tons 
ly 20% 12 « 6 
distributed, as against 15 found by simple 
leverage, 


The published tables of rolled joists, such as 
those by Dorman, Long & Co., give the exact 
moment. of inertia. in this case 369-91, and what 
they generally call the moment of resistance 
in square inches, which is really the modulus 
of section (Z) in inch units. They also give a value 
for the distributed Joad in tons that 1 ft. will 
carry under different factors of safety. The 
tabular value divided by the span in feet gives 
the safe load in tons, and it is useful to know that 
with any kind of loading when the maximum 
bending moment in ton-feet is ascertained, 
eight times the amount gives the tabular 


equivalent. For example, in the above beam 
the bending moment 
sh = say, eens 40 ton-feet, 


and 40 x 8 = 320, while the table gives 328 8; 
and the span being 20 ft. the tabular value 
328°8 + 20 = 16°44 tons safe load distributed. 


Finding Moment of Inertia Graphic- 
ally. The principle applied to tinding the 
inertia area of the rectangular beam can be 
applied to the rolled joist. Draw the upper 
half of joist, above the neutral axis NA (129), 
to a large scale—full size or half full size is best. 
Draw horizontal lines a-a, b-b, ete., across the 
section wherever the direction of the outline 


changes. Join a with the centre O cutting 
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line 6-b in f. From c draw a vertical line to 
meet a-ain point g, and join gO, cutting ¢-c in k. 
Draw a vertical line from d to meet a-a@ in 1, and 
join iO, cutting d-d ink. From ¢ draw a verti- 
cal line to meet a-a in m, and join mO, cutting 
ee inn. Then afhknO will be one half of the 
outline of the inertia area. Do the same 
on the other side of the centre line, when the 
complete inertia area for one-half the depth 
will be as shown by the shaded portion. Cut 
this figure out and suspend it from two points 
to obtain the position of its centre of gravity, 
marked » at a distance G from neutral axis. 
Trace the outline of the figure by a planimeter 
and find its area A, of course, allowing for the 
scale to which the figure is drawn, Then 2DAG 
will be the moment of inertia of the whole 
NOC TRON, 

By experiment it is found that for the 12 in. 
by 6 in. by 54 Ib. rolled eteel joist D ~- 6 in., 
A Go owq. in, G 515 in, then 2DAG 
26 Oe Oe HI 8708 The moment of 
inertia of any irregular figure can be feund 
in a similar manner, but the neutral axis must 
pass through the centre of gravity of the whole 
section, and the inertia area found for each side 
keparately, adding the two areas together for 
the final result and omitting the prefix 2. 

Shearing Stresses. Before leaving the 
rolled joist reference may be made to shearing 
stresses. When a central Joad is carried by a 
beam, the shearing stress is of uniform: valuc 
throughout the length, and ix equal to half the 
load, or one of the reactions—-that in to say, 
starting from one abutment and calling the 
shear positive, it retains its value unaltered 
until it meets the load, the load being deducted 
then gives a negative shear stress of the same 
value, W. as in 120. When the load is out of 
the contre, the same method must be followed 
asin 1381. With two equal loads symmetrically 
placed between the abutments, as in 182, it vill 
be seen that the shearing stress vanishes 
hetween the loads. 

With a uniformly distributed load, adopting 
the same general principle, the graphic diagram 
will appear as 182. The flanges of a roiled joist 
are assumed to take the whole of the bending 
moment, and the web the whole of the shear 
stress. Generally, there is ample strength in the 
web, so that it is usual to omit calculation for 
shear, but there are cases, such as short, deep 
joists with heavy loads, where calculation is 
desirable. 

The effective depth of web may be taken as 
five-sixths of the total depth of joist less mean 
thickness of two flanges—e.y., in the 12 in. by 6 in. 
by 54 Ib. joist, the mean thickness of flanges 
being ‘87 in. cach, the effective depth of web 
will be (12 -— 2 x °87)-. 8°55 in. = The thick- 
neas is ‘5, making the sectional area 8°55 x °5 


~. 4-275 sq.in. The maximum shear with a dis- 
tributed load of 16 tons = 8 tons, and the 
working allowance for shear stress being 6 tons 
per square inch, the safe capacity of the section 
to resist shear will be 6 « 4275 = 25°65 tonsa, 
against the actual maximum of 8 tons. Had the 
joist been only 6 ft. span, the safe load, regarding 
only the flange stresses, would have been 
see's = 54°8 tons, giving a maximum shear 

5418 ow. , 
of -. go 7'4 tons, against a safe capacity of 
25°65 tons, or just beyond the limit of safe 
strength. In such a case it would be necessary 
to fit a vertical angle, or tee, or even flat plate, 
between the flanges, and bolt or rivet it 
to the web just over the edge of the bearing 
surfaces, 

Relative Carrying Capacity. The 
relative carrying capacity of cantilevers, beams, 
and girders, according to the method of loading 
and supporting, is shown very clearly by the 
illustrations 184 to 139. The first two and last 
two are not well suited for timber, as it has to 
be built in the wall so deeply that it tends to 
decay from want of ventilation. The last two 
beams are in very much the same condition as 
a girder continued over several spans, the ends, 
at the limit of each span, being “ fixed” by 
continuity with the next span. 

Strength of Structures. The strength 
of structures varies as the square of the 
linear dimensions of similar parts, excluding the 
effect of weight, but the weight varies as the 
cube of the Jincar dimensions. The strength of 
a structure of anv kind is not, therefore, to be 
determined by that of its model, which will 
always be much stronger in proportion to its 
size. All works, natural and artificial, have 
limits of magnitude which, while their materiale 
remain the same, they cannot surpass (Lardner). 

Safe Load on Structures. (Common 
ratios for safe working load to breaking load 
are as follows : 

Cast-iron columns 

Cast-iron girders for tanks | 

Wrought-iron structures | ne 

Mild steel structures 

Cast iron for bridges and floors =... 

Stone and bricks — i * 

Timber under live loads —... F 

Timber under dead loads and tem- 

porary structures .. oe oe 
The safe loads allowed on tloors are ; 


Dwelling-houses .. .. 1} ewt. per sq. ft. 
Churches and public build- 
ings - * .. i, F 
Warehouses Sh ee | eee 5 
including the floor itself when of timber, but 
excluc:g it when of concrete-steel. 
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Trade. 


COAL-DEALERS 

Although not “shopkeeping” in the com- 
monly accepted sense of the term. coal- 
dealing depends largely, especially in suburban 
neighbourhoods, on the way in which the wares 
are displayed. Indeed many coal offices have 
samples of coal neatly ticketed in their windows, 
and samples of stock are to be examined inside. 
But the relations of the coal-dealer and his 
clients are at first usually the reverse of those of 
the ordinary shopkeeper and his customer, 
inasmuch as the dealer poes to the customer 
direct to solicit his order instead of the customer 
coming to the shop. The coal-dealer proc! ims 
his goods in the public street, either perscnally 
or by deputy, and the particular branch of this 
large and important business that we are now 
to consider is the small merchant ~—the beginner. 

The Working Coalsdealer. First of 
all there is the man who, cither by serving as 
carman or wharfman to a large coal merchant, 
has acquired u certain knowledge of the trade. 
He has ambitions beyond a weekly wage and a 
small commission, and he decides to start: for 
himself. He has enough capital—say, £300 or 
£40--to buy an inditlerent horse and a seeond- 
hand van, und he starts on an adventurous 
career with two tons of coal for which he has 
paid money down. This man will, of course, 
drive his own horse and tind his own customers 
by the usual method of shouting his wares aloud. 
He will require a strong Jad to help him to load 
and unload. and an industrious, suber man may 
get together a decent business. Many of the 
large coal businesses of to-day have been started 
with £40 to £60 capital, but the day of the 
smal] trader, especially in the metropolis and in 
large centres, is not of the present. 

The Minor Capitalist. For our present 
purpose, perhaps it will be more useful to 
imagine & young min who has acquired a good 
all-round knowledge of the outs and ins of 
the coal trade, with a desire to become a coal 
merchant. He has been bov and wharf clerk 
successively to one or several big firms of coal- 
dealers, has kept his eyes and ears open, and has 
a capital of from £200 to £500. He selects a 
promising suburb, preferably where he is well 
known and where his family resides. If it be a 
London suburb, or the suburb of seme large 
manufacturing centre. he will find some difficulty 
at the outset in getting the grant of a wharf, as 
it is called—a piece of ground by a railway 
siding—on which to store his stock of coal. In 
London particularly there is such competition 
for wharves that the railway cemuanies have 
generally far more names on their list than they 
can supply. This makes them captious, and a 
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new man with small capital, unless he has ex- 
ceptional credentials, is passed over for the huge 
concerns that are ever eager for new wharves, 
and who may be depended upon to bring business 
to the yard and to pay promptly. In country 
districts, and especially at new stations, the 
reverse of this is the case. ‘Phe companies are 
often glad to get men to use their sidings, and 
this is the young dealer's opportunity. The rents 
charged for wharves, even in London, are merely 
nominal; a sum of £20 to £80 a year will 
usually sccure a wharf and an office oa box on 
Wheels, which generally serves as the shop or 
office, The office should be fronting the main 
row! to the railway-station, and should) com. 
municate at the back with the railway yard. 
It should be remembered that) the ‘railway 
companics usually leasc these wharves (supposing 
our young friend is fortunate enough to get one), 
subject to termination at very short notice, 

Working Necessities. The first and 
most expensive part of the coal-dealer ss equip- 
Ment is his horse. A good, sound, heavy horse 
should be parchased, and £40 would be a fair 
price to pay. The coal van, including: weights 
and scales (which are a compulsory part of each 
coal van from which coals are sold retail) would 
cost another £30 or £410. At the wharf there 
must be a wooden shanty-- the “men’s lobby,” 
it is called. for sheltering the workmen and 
for storing their tools. Tf there he noo lobby © 
already crected, a few shillings will build a new 
one. 

A handy kind of weighing machine, known as 
a” Redeo, is necessary at the wharf for weuh- 
ing the coals into the sacks after screening, and 
prior to loading the van. This costs about £4 10s., 
and needs “a gang or three men to work it. 
Another machine called the “combined weighing 
machine is largely used in the country, as one 
man can joad and weigh with it. The sacks are 
simply hung on books, and thus a man to hold 
open the sacks ik done away with. Phe sacks for 
this machine must be specially fitted with eye- 
let holes. For small businesses this machine is 
found very useful, and the cost in about £5 1s, 
Loading steps, or dolls. cost £2 10s. euch 5 a 
sack barrow (used by the carman to pull back 
the front sacks on the van) may be bought for 
10s, Gd.. while a landing barrow for wharf use 
costs £1 108. Other yard necessities are a ds. 
tomahawk (for breaking abnormal lumps of coal, 
and for opening truck doors, etc.), a screen and 
three shovels (one for the carman and two for 
the yard). Bags and sacks are important 
items. The beginner will want at Jeast 24 
sacks, 2U l-cwt. bags, and 40 $-cwt. bags, sufh- 
cient for a load of coal. whieh ix usually reckoned 


189 


SHOPKEEPING 


at twotons. These sacks and bags will cost new 

wobably about £9 10s. to £10, but they may be 
fired at about 35s. per month, which includes 
repairs. In some districts it may probably be 
found necessary to do a considerable amount of 
trolley-work if a small gene al shop is alto 
kept. That is to say, a man is sent out. 
with small orders on a hand-trolley. There may 
be orders for cwts. and j cwts., or even smaller, 
quantities in the poorer neighbourhoods, and it 
all brings grist to the mill. Some huckaters in 
lower working-class neighbourhoods keep coals 
ax one of their staples, selling out to th ir cus- 
tomers in pennyworths, and those shopkeepers 
are likely customers to the coal merchant for 
4-ton or ]-ton quantities. 

Stabling for one horse may cost anything from 
Is. Od. to 38, per week, according to locality and 
accommodation provided, and horse-keep in the 
neighbourhood of London amounts to from 
I4xu. Gd. to P58. per we k. Anew man feeling his 
way will work at first with a carman and a loader 
only. He would probably pay the carman from 
Zin, to 25a, per week (with perhaps Is. com- 
mission on every ton he sells), and the loader 
would receive a weekly wage of 218, or 228. The 
usual practice, however, when aw business is 
we under way, is to pay Union rates of wages 
tothe men. Besides the workmen, either a boy 
(54. or 74. per week) or a junior clerk (12s, 6d, 
a week) is necessary for the office. 

Yard Work. Should the young dewer be 
able to get into direct touch with the collieries, 
which is seldom, he will probably want to have 
a railway track of hisown. The average price of 
these trucks is about £70, but they may be 
acquired on the hire-purchase system, with 
payments extending over seven years. The 
cautious way, however, is to hire the trucks 
from the collieries or railway companics, Trucks 
may be hired at about £8 a year, including 
repairs. This includes painting. The disad- 
Vantaye of having no iat is shown in the 
fact that the railway companies insist on the 
trucks being cleared in six cliur days-—count- 
ing the day of arrival and despateh day— 
otherwise demurrage is charged. All the coal is 
* acreened “before delivery to customers. This 
is done by the men in the vard, the small coal 
passing through the screen being sold sepa rately 
for ballast burning or for the furnaces at large 
factories, After screening, each sack is weighed 
before being put on the van, and skilled coal- 
heavers are very expert, unloading a truck into 
vans ina — short time. 

The Middleman. In the metropolis and 
in big provincial centres, the beginner will prob- 
ably find it most advantageous to make an 
arrangement with some large tirm of coal 
merchants of known repute for a steady supply. 
In this way he will avoid all snubbing by the 
lordly colliery owners, who prefer to deal with 
the big men, and may neglect the orders of the 
small buyer. By this means also the absolute 
necessity for a wharf may be avoided, or post- 

oned. Asa matter of fact. unless aman has a 
wharf of his own he must buy from the mer- 
chanta, and, as we have already indicated, the 
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big coal companies block the small man at every 
possible corner, possessing as they do all the 
advantages that large capital has over small. 
On the whole, in London at least, the small man 
will find many advantages in the middleman, 
particularly when it is remembered that the 


‘coal companies only charge the smaller dealer a 


matter of Id. to 3d. per ton more than the 
colliery price, plus, of course, the carriage to 
station. 

Interesting the Public. The usual 
method of advertising, and one which is said to 
bring the best results, is by house-to-house 
distribution of coloured cards. These are familiar 
to most householders, and something in that line 
different from other dealers is advisable. « An 
advertisement in the local newspaper is always 
politic, and the name and wares of the coal-dealer 
should always appear on the local time-tables 
issued by suburban printers. Local literature, 
such as bandstand programmes, chair tickets (if 
there is a park with a bandstand in the neigh- 
bourhood), concert: programmes, and such like 
are all amenable to the insidious instillation into 
the public mind that ** So-and-So’s nuts "are the 
finest and most desirable obtainable, and his 
prices are the lowest. A sum of £5 spent in 
judicious advertising of this sort gives a fillip to 
anew business. Moreover, the advantage of the 
shop window display is now becoming more and 
more recognised among coal owners. A matter 
of £15 or £20 spent in erecting an attractive 
office, with glass facias, gold-block lettering, and 
nu profusion of electric lights is in itself an 
advertisement which compels attention. 

Buying. The best time to buy largely is in 
June, July, and August. Then coals are at 
Jowest stmmer prices, as there is Jess demand 
than at almost any period of the year. The 
man with a wharf or yard, therefore, should 
endeavour to Jay in his winter stock at that 
time, so that he will have something to fall 
back on when winter prices are ruling. The 
prices are usually regulated by the leading mer- 
chants, or colliery agents, on the coal exchanges 
allover the country. The dealer has first to aim 
at discovering what kind of coal is likely to sell 
most quickly in his neighbourhood. He should 
not be too greedy for profits at first; the primary 
obligation is to please his customers, so that he 
may get repeat orders and, therefore, a clientele. 
And providing he has bought cheaply, judici- 
ously, and with foresight in the summer, he may 
expect to reap his harvest, if prices are closely 
watched, between January and March. 

Varieties of Coal. There are only six 
classes of coal necessary. These are * best silk- 
stone,” “ best Derby brights," “ best kitchen.’ 
* hest nuts,” “ kitchen cobbles, and “ kitchen 
nuts.” Experience will guide the buyer in 
making a selection of these to suit his particular 
neighbourhocd. If he buy from the large com- 
panies locally he will be able to select and to 
make his terms without much trouble. If he 
own a wharf travellers from the various firms 
will call on him regularly, and prices (usually 
net at one month) are easily arranged. All 
the collieries, excepting the Welsh, allow 2 ewt. 


extra per truck. which the railway companies 
carry free of charge, as allowance for occasional 
short weights. Coke nowadays is scarcely 
worth dealing in, especially in the metropolis, 
for the gas companies charge something like 
10s. per chaldron for coke to the merchant 
and deliver fre: to the actual consumer for 
6d. or Is. per chaldron more. This is a standing 
grievance with the coal-dealers and the gas 
companies, and so far as the coalmen are con- 
cerned, the game is scarcely worth the candle 
under present conditions. 


Prices and Profita. Three factors have 
to be considered in arder to arrive at the net 
price of coal. These are the price at the pit’s 
mouth, the carriage and the waggon hire. In 
the following table we give (1) the kinds of coal 
usually sold in London ; (2) the district from 
which they come ; (3) the average price per ton 
at the pit’s mouth in summer ; (4) the rate of 
carriage per ton ; (5) waggon hire ; and (6) net 
cost in London : 
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mouth prices are much the seme as those of the 
English collieries. Cardiff and Swansea are the 
great centres for the Welsh coal trade, and an 
enormous quantity of sea-borne coal is exported 
from these ports to all parts of the world. 


CORN-CHANDLERS 

The development of the side line, which 
seoms to be the unavoidable issue in every 
kind of modern shopkeeping, ts) exemplitied 
better, perhaps, in the establishment of a corn- 
chandicr than in any other business. ‘The original 
purpose of the corn-chandler was to deal in 
corn, fodder. ete. for horses and cattle, but 
nowadays, as the windows of any corn-chandler 
in a town of any size will show, proprictary 
foods, biscuits, mustards, rices, tapiocas, and 
other things naturally associated with the grocer, 
are almost) the only articles shown. Those 
things, although probably serving as an attrac: 
tion, are still subsidiary to the main business -- 
at Jeast, so far as profits are concerned ~ -for 
the bavkbone of the trade is the oats. wheat, 
flour, hay and atraw that form 


Average the unobtrusive protit makers, 
Prive at 

Pit. Experience. ‘The suecens- 
ful corn-chandler usually ema- 
Rest Silkstone _. Yorkshire 0 72 nates from agriculture orfrom an 
Beat Derby Brights . . Derbyshire x 8 boo t agricultural community, The son 
+i — — ae ofa farmer, or ofa miller, or the 
Kitchen cobbles wo. Leicestershire 7 3 i 3 1 KION Of some family interested 
Kitchen nuts. . : du. - TO 531 In agricultural pursuits, has most 
“ee often the proper natural bent 
In addition to these prices the cost of loading ſor the business. But experience may be 


and cartage must be added. This works out at 
about 4s. per ton. 

In retailing, fair summer aad carly autumn 
prices would average for these kinds 248.. 23n., 
22s., 21s., 18s8., and 18s. per ton respectively. 
After deducting ordinary working expenses, 
an average profit of from 10 to 20 per cent. 
may be reckoned on house trade in a care- 
fully-watched business. When the business 1s 
of the select class, it will probably be necessary 
to stock the Durham coals, known in the trade 
as ‘ Wallaend,’’ but there ix not so much of 
this now used in ordinary trade. The original 
Wallsend pits were worked out years ago. 
‘** Flockton Wallsend ” and *‘ Park Hill Walls- 
end” obtained from collieries in the district 
are recognised in the trade as “ best Wallsends,”’ 
mostly described as “best.” These are the 
most expensive of all. 

Provincial Trade. it will be understood, 
of course, that the prices and conditions are modi- 
fied considerably in country districts and vary 
according to the season and the state of th» 
mark-t. Expenses generally will probably be 
less in many parts of the country, and in towns 
near the colliery districts less carriage will be 
demanded. But, of course, retail prices are pro- 
portionately smaller, and a fair average may be 
worked out all over the country at the profit on 
capital mentioned. The Scotch and the Welsh 
cealers have supplies from the collieries in their 
reapective counties. Scotland is supplied by the 
coal-min s in the Glasgow district, in tho 
Lothians, in Fife, and in Ayrshire, and the pit- 


obtained, and, of course, has in all eases to be 
obtained, preferably by serving in th: busy 
shop of some corn-emerchant in a country town 
or in the suburbs of a large town with an agri- 
cultural distriet. To make a success of it 
the young man must set himself diligently 
to distinguish between the various kinds and 
qualities of oats, wheats, barleys, and so forth, 
to learn how and when to buy, and-~ as a doyen 
of the trade has observed. -" there is a great 
art in dearning how to measure.” A little too 
mach in the seale means loss of profit: to the 
retailer; on the other hand, short weight ina 
bag of oats raises the ire of the customer, and 
breeds suspicions difficult: to allay. The suc- 
cessful) corn-dealer must know the kinds and 
qualities of beans, peas. maize, and flour ; 
the way to cut and mix chaff4. the weight of 
trusses of hay, straw, ete.. and the purpose and 
prices of the innumerable packed proprictaries 
that abound in the business. 


Neighbourhood and Shop. _ Having 
acquired a thorough practical knowledge of 
these things. a man of good character and with 
£200 in the bank may bethink him of starting 
on his own account. He should be careful to 
select, if possible, a district where there are 
plenty of stables. He should make it his busi- 
ness to get acquainted with «ll the coachmen, 
livery-stable kecpers, and team owners in the 
neighbourhou:l, regarding them as future sources 
of profit. The shop for the man with so limited 
a capital would be a small one, and should have 
a covered yard, or a store-room in connection, 
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for stocks of hay. straw, and other necessities 
that cannot well be kept in an open shop. 
In the suburbs of large towns like London, such 
premises would prohably be obtained at from 
£0) to £70 a year rent, but in country towns 
a much smaller rental would suffice, and there. 
would be other facilities which would make it 
easicr for the beginner. But, taking a London 
suburb as an cxampl:, the rent mentioned 
would be a fair onc, and as the fittings required 
-—a few large bins, some shelving, a counter, etc, 
—are not claborate, £25 would cover the pre- 
liminary preparations for stock. 

Shop Requisites. There arc, however, 
two seta of scales necessary --one of large size 
for weighing sacks, and smaller counter scales 
and weights, The former would cost. with 
weights, about £5 108., and the latter £2 10s. 
Another £3 would be spent on measures and scoops 
of various sizes, The measures used are the 
bushel, half-bushel, pock, hialf-pock, two-quart. 
quart, pint. and half-pint. If partientlarly 
adventurous the beginner might also invest in 
a chaff-cutting machine, but he will probably 
find it preferable at first to buy his chaff ready 
eut. A supply of bays to hold about two 
bushels is also needed for displaying — stock. 
Thess may be obtained from) the wholesaler 
who supplies the goods, but they are usualy 
charged sixpence cach, and the careful man will 
Jay in a stock of bags for his own use, buying 
them from a baker at a cost of about Is, 6d. per 
dozen. Then he would require 40 corn-sacks 
(all with his name and address stamped on the 
nide); these would cost on an cverage from 7d. 
to 8d. cach, A like number of chaff-sacks, 
costing about Gd. cach, are also necessary. 
This sack business ix a serious matter in the 
eorn trade if not carefully watched. Large 
numbers of sacks get lost in various mysterious 
ways, and as there is no recognised system of 
charging the customer for the sack in which he 
gets his corn, flour, or what not. the retailer 
often loses moncy in this way during the course 
of the year's trading. Paper bags of different 
izes for small retail sales are obtainable with 
name and addross printed on from any whule- 
salo atationer at a few shillings por thousand, 

Stockh. An opening order would include 
a load of hay, £3 to £3 10s.; a load of straw, 
£1 108, to £1 138.; and a load of clover, £4 
to £4 48. A ton of chaff would likewise be 
needed, and five quarters of various qualities 
of oats, the cost price averaging about 18s. 
per quarter, except in the case of English oata. 


which would probably cost £1 3s. to £1 58. Three 
or four sacks of various kinds of flour would be 
requisite, and one sack each of barley, ma‘ze, 
buckwheat, darii, wheat and barley. Then the 
buyer would have to make a careful selection 
from the innumerable proprietarics on the 
mavket, which it is necessary for him to stock, 
esp-cially in a populous neighbourhood. He 
woud probably mix his own poultry food and 
cattle foods, but thore are many well-known 
brands of bird foods, poultry mixtures, dog 
biscuits, mustards, rolled oats,  sclf-raising 
flours, and so on, that are in fairly frequent. 
demand, and £2) judiciously laid out on these 
linss will make a good win dow show an! lond 
& prosperous appsarance to a nw concern. 
Then thore are supplies of oatmeal, rice, tapioca, 
miistard, butter beans, haricot beans, marrow- 
fats, peas and lentils to be thought of, all of 
which would consume another £10 at least. In 
many country businesses corn and coal dealing 
often go tog ther, but th» combination is rarely, 
if ever, seen in big towns. 


Credits and Profita. It must be 
understood that the inception of a business 
such a3; we have sketched can be undertaken 
with the capital named only on strictly cash 
prices for retail, The retailer will not be able 
to give any credit to his customers until ho has 
a larger capital and a safe business, but he will, 
by careful management and intelligent buying, 
carry on business very well on cash lines. He 
will have no difficulty in getting supplies, as 
the representatives of corn-factors and grain 
merchants are as numerous and as eager for 
businoss ax in other trades. The usual credit 
given by corn-factors is one month on the market 
prices, but no discount is allowed except in 
the cas: of some proprictaries. In the case. of 
the lattcr a discount of 24 per cent. off cost 
is in some cases obtained on goods paid for on 
delivery. The averaze gross profit cannot be 
reckoned at more than 20 per cent. on the return. 
There are no arbitrarily fixed retai} prices for 
grain, fodder, ctc., and the shrewd man adapts 
his prices to his environment. He will, of 
cours:, keep a keen eye on the corn markets, 
and there are many ways in which a skilful man 
will increase his profits. As business progresses 
ho will be able to buy a chaff cutter. and perhaps 
even a pony and trap; and an intelligent interest 
in the needs of his neighbourhood. a strict 
attention to business. and fair dealing will 
secure him very soon a competence, if not an 
independence. 
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BRACKETS 
18. As already i omit an expression that is 


SIMPLE 


to be treated as a whole is put between brackets. 
If we wish to add the expression to some other 
expression, we may enclose it in brackets and put 
the sign + before the brackets. 

Thus, a +b + (2a — 5) means that 2a — bis 
to be added toa +6. But we know that to add 
an expression to anoth>r, we simply write down 
all its cerms, with their signs unchanged. after 
the other expross‘on. 

Tt follows, then. that tf @ petr of brackets is 
preceded by the sign + . the brackets may be 
omitted. 

Again, if we wish to subtract an expression, 
wo may enclose it in brackets and pretix the 
sgn —-. But. to subtract an expression, we 
write down all the terms. with their signs changed 
[Art. 16 ] 

Therefore, when a pair of brackets ix preceded 
hy the sign —, the brackets may be omitted tf we 
chanye the ais of all the terms between the 
brack'ts. 

Thus. a+ b — (2a —b) is equivalent to a4 6 
2a +b. For. the terms in the brackets are 
+ 2a and - 6, and, if we omit the brack«ts, 
we must change these into —2a and 4 5b. 

19. Conversely, we have 

Any number of terms of an expression may be 
enclosed within brackets with the sign + pre- 
fixed, the sign of every term remaining unaltered. 

Any number of terms of an expression may be 
enclosed within brackets with the sign — pre- 
fixed provided the sign of every term put 
between the brackets be changed. 

20. In simplifying an expression which has 
brackets placed within brackets, it is best to 
begin with the innermost pair, applying the rules 
yiven in Art. 18 to the removal of each pair. 

Example. Simplify the expression 

2% -{a-2a+ b+ (b-a-(-—2b + 2a);) 

The expression 
: 2b -[a-2a-b + (b-a + 2b-3a)] 
= 2b-[a-2a-b+ b-a+ 2b - 32a} 

= 2b-a+2a+ b-b+ a-2b+ 2a 
=: da Ans. 

ExpLaNaTION. The vinculum and pair of 
brackets () contain no other brackets, so we 
remove these first. The sign before the vinculum 
is —, therefore the terms under the vinculum, 
viz, + 2a and + 6, will become - 2a and - b 
when the vinculum is removed. Similarly, 
since thcre is a —-sign before the brackets ( ), 
the terms — 2b and + 3a will become + 25 and 
— 2a when the brackets are removed. We next 
take the pair { }, simply having to write down all 
the enc! terms, with their signs unaltered. 
We now remove the pair { J. by changing the 


, 


signs of the enclosed terms, since a = sign 
recedes the bracket. Finally, wo colloct tho 
ike terms. 


EXAMPLES 3 


Simplify, by removing the brackets and collect- 
ing like terms 

1. 2a-[b- ja - (2b + a)}] 

2. 3r-[)-{8r 6 (b- 3r- 1) 

8. a ib-[- (ea) + (th- at ct] 

@ -)-(1-1 4 2y'- [2+ db-(2 4 ayy 

5B. art tae Br ~ (et or - 1} - [- 9 -f - 24 
~— (3a) at + DY] 


6. fr-(iy fs) the) (dy [et ad. 


MULTIPLICATION 


21. In Arithm tic | Art. 15) the multiplication 
of on® whole number by another wad defined to bo 
the sum of as many repetitions of the one number 
as there are units in th: other number. 12> 5 
means that we are to add together 5 repetitions 
of the number 12. We saw, however, on reach- 
ing fractional quantities | Art. 82] that we had to 
put the definition in another form, rtz., to multi- 
ply one number by another we do to the ono 
what we do to the unit to obtain the other. 
Thus, if we multiply 3 by 4, the definition states 
that since 3 is | + 14 1, therefore, 3 x 4 6 
4+4+ 4. 

By means of this definition we can find a 
meaning for multiplication by a negative 
quantity. Suppose we wish to multiply 3 by —4. 

o subtract 4 is the same as subtracting four 
units in snecession, i. e. 

~-4 -~1-1-1-1. 

Hence, Ly definition, to multiply 3 by — 4 
we must subtract 3 four times in sucecsHion, i. e. 
$9(<4)2 —948-de3e <12 

Similarly, we can multiply - 3 by - 4. 

For 
-3--1-1-1. 
Therefore, 
(-4) x (-3) - -(-4)-(-4)-(-4) 
~4¢44 4 (Art. 18] 
~ + 12. 

We can proceed in th: same way with any 
other quantities, whether whole numbers or 
fractions, positive or negative. Hence, we soo 
that 

(i.) ax b= ah, 

(ii) ax (-b)= - a, 
(iii.) (-a) x b = -ab, 
(iv.) (—a) x (-b) = + ab. 

These four results are usually stated thus: 
Like signs give +, unlike signs mve-. This is 
the Law of Signe. 

1993 


| x 
= 5x 4, and that — x 7 Beir 


=4x3,and5x ll=1llx5. Hence 


8,4 4x3 4, 3 
5 ll lixs’ Ti 8° 


, for positive values of a and 6, 
whether a and b are whole numbors or fractions, 
we have 

axb=bxa. 

But the result of Art. 21 showed that the 
absolute value of the product is independent of 
the signs, s0 that ab = ba is true for ali values 
of a and 5b, positive or negative. 

It casily follows that 

abe=a xbxc=(axb)xe 
(bx a)xc=bxaxc= bar. 

In the same way we get abe = ach, and so on. 
Hence, the factors of a product may be taken in 
any order, This result is called the Commutative 
Law. 

28. From our definitions of power and tndex 
we have 
a’ =: aaa and a' — aaaa 
* ax a! = aanaaaa = a = a" 4, 
Again, 
5a x 3a? 

~hexaxdxarxa 

== lfaaa, since the factors can be taken in any 

order 

= 1§a'= lial: *, 

‘hus, the index of the product of two powers 
of the same letter is equal tu the sum of the indices 
of the factors. 

This result is called the /nder Law. 


24. Making use of the law of signs, the com- 
mutative law, and the index law, we are now 
able to find the product of any simple expressions, 
i.e., expressions which contain only one term. 

Example 1. Multiply 4.°y by 32ty?. 

4x°y x Srtyh= 4x Bx a x at xy x ¥ by 

the commutative law 
= ]2r*-4 y!''*, by the index law 
= WQaty! Ane, 


Example 2. Multiply 7ryz* by — 22°. 
Vays? x (- Qaty) = — (Taryz? s 22%), by the law 
of signs 
= -7TxX2xrrxaxyxyx2, 
by the commutative 
law 
~l4r) fy! lst, by the in- 
dex law 
sz = M4arty?2? Ans. 


We see, then, that the result can be written 
down at once, without putting down all the 
steps shown above. . We (i.) write down the sign 
of the product; (ii.) multiply together the 
numerical coefficients ; (iii.) write each letter that 
occurs, the index of ita power being found by 
adding the indices of that fetter in the factors. 

Example 8. Find the continued product of 
. - 30%, 2bc*, and — 4ac. 

(-— 3a") x 2be? x ( -—4dac) = 24abec? Ans. 
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But 3x4 


In determining the'sign, we see that the sign’: 


the product of this result and — 4ac. 
will therefore be +. 


EXAMPLES 4 


Multiply 

1. 4a* by 7a°. 6. —llca by — 4ab. 
2. - 320 by —4z. 6. 2a‘b®c by — abc. 
8. ry by —2ry. 7. abz by bey. 


4. 3abe* by — 2a‘c. 8. 5cex by -4. 
Find the continued product of 
9. 4ab, — 3ca, Bbc. 
10. —a'ber, 2b*x?, 3ac. 
11. —2*yz, — yz, — x. 
12. 6byz, —4c*ry, 2bz*, ax’. 
Ifr=-2, y= 3, z= 0, a = —1], find the 
value of 
18. 2ar*y. 
14. Say". 
15. 3ry + 4y*z - 5a3. 
16. (2x + 3y)" — 3 (a? 4. 2°). 
17. Qar - (3rty - 4ryz— a, 
18. Gary, 


19. 3 fa 4 ry 
X 


Hac 





29. Carly + xi 12a2r2y", 
Answers to Algebra 
EXAMPLES 1 
1. ta? 8.8.83 = 27 Ans. 
2. dale’ 4.8 .1.2.2 2 48 Ane. 
8. a’ + b8 4 8 Babe I233. 3. 1.2 
= 27 + 1+ 8-18 = B6O-18— 18 Ans. 
a+b-e 8+¢1-2 2 | 
“ate-b B842-1 4° 2 
§. Jaber — babe = 9.9.1.8 - 4.27.1.2 
= 36-18 =: 18 Ane. 
6. /2r? + By? + 42¢ = 2.364 304 4 
= /F24274-1= 100. 10 Ans. 


A ns, 


, (Bry , /3.6.38 — 
7. ? J - = *b aE Cees 3 fe er 
X 2° oF } 3.6.3.4 
= RIS B= Ans. 

8 Vrty har+ 4y2 4 iz) = 6 + 3 


R644.904 Tbe VW M64 B64 = BO 427 
= 3.4/9 = 2. F- 10) Ans, 

9 When w= 3, 77-Ta4+l? 8-214 Iv= 21 
-21= 0. Whene = 4, x2 - Tr4 12 = 16 - 28 
+12 = 28 - 28-0. When 2=5, 2° -— Fr4 lv 
= 25 -45 4 12 — 47 - 3d = 2. 

10. (ad + be)? - 2 (2a* — 3b") + (c'd - by? 
=(0 + 2% - 2 (32-24) + (0-4) = 4-16 + 16 
=4 Ans. 

EXAMPLES 2 
1. ab + c1+ be, 6. — r'— 82x°y + Sry? - y’. 
2. — 2x? — x* + t+ 2. 7. —j}a- {20 + jc. 
8. tr-—y+ de. 8. — Ta! + 3a° +a? + 39-4, 
4, - 22x — 29°72. 9. r+ 42° + Qr-2. 
5. 2ab-3cd + 4bd. 10. 4 - 3y - 4y* + 5y’. 
Note. The answer tu Examples 12, No, 2 


(page, 886), should. read as follows : 21-°922636 
— 93803 = 12°534997702742247. 
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By W. S. MURPHY 


FELT is a cloth which is not woven ; felting 

may be described as the short cut to cloth 
manufacture. If allour fabrics were made by 
felting, we should have no spinning, no warping, 
no weft, no weaving. Felt cloth has neither 
warp nor woof; it is a solid layer of wool. 
Compare a piece of felt with a piece of woven 
cloth. Break up the structure of both, and note 
the differences between them. From the 
woven cloth threads come away from other 
threads with which they have been woven. 
In some cloths the combination of warp and 
weft has been so cunningly formed that we can 
separate them with difficulty ; but, ultimately, 
they come apart as two sets of threads. 


Distinctive Properties of Felt. If the 
felt he of good quality, you will not be able to 
fray it in the way the woven cloth has been 
done; but by pulling hard and perseveringly 
you get away something. It is not thread, but 
a little tuft of wool, with fibres irregularly 
displayed ajl round it, and the cloth shows 
a ragged hole. One peculiarity of felt is that. 
you may break it, or cut it, but it can never be 
opened out. The fibres) combine in ways 
designedly irregular, twining and twisting in all 
directions, Each tibre is warp and weft in one, 
Examining the tuft riven out, we see how the 
crinkled fibres of wool cling and mingle, the edges 
of the one holding on to the edges of the other. 
When studying the structures of wools, we noted 
the serrated edges characteristic of true wool. 
Useful in the making of yarns and threads, 
this quality is indispensable to the felt-maker. 
Whatever may be the quality of the wool used 
for making felt, it must possess that character- 
istic. Crinkling, curling wools are the best wools 
for the felt-maker ; if they are also soft, Justrous, 
and sound, so much the better. 


Varieties of Felt. Few fabrics have so 
wide a range of usefulness as felt. It enters 
into many departments of life. First, we view 
it asa headdress. The turban of the East seems 
to have been orzinally a mass of fine wool beaten 
so as to fit the shape of the head, and protect 
it from the rays of the sun. Thence sprang 
felt caps. bonnets, and hats. [See Hat Manv- 
FACTURE.] Another original felt was the blanket 
robe, of which the Roman toga was a refined 
survival, and the heavy robes of the American 
Red Indian actual examples. It is practically 
certain that the tent cloths of our nomadic 
ancestors were made of felted wool, and when the 
nomads settled down the fabric became mats 
for the floors and hangings for the doors of 
the dwellings. On these three lines the felt 
industry has developed—headdress, body ap- 


parel, and household garniture—ever growing 
with the expanding needs of civilised life. 

Dress Felts. Leaving out for the moment 
the felt-hat industry, which is dealt with else- 
where, we look at the felts used in woaring 
apparel. Men do not use a large varicty of 
felts. About the latter end of the nineteenth 
century, when an attempt was being made 
to break away from the prevalent sombreness 
of male attire, some fine felt coatings in various 
colours were put on the market, and onjoyed 
a short run of popular favour; but the dress 
reform movement Nied out, and the felt coatings 
— out of fashion. For some classes of 
wavy overcoats, however, used principally 
by “bus drivers, coachmen, and others working 
in all weathers, felt is Jargely used. 

For the finer classes of felts the fair sox 
are good and constant customers, though 
fashion in the past favoured it more than at 
the present time. Felt drapes better than any 
other kind of heavy fabric, and hence it ia a 
favourite material for riding habits, winter 
walking-skirts, long winter cloaks, and heavy 
jackets. 

Household Uses. Foremost among the 
household uses for which felt is made comes the 
carpet. For one thing, felt carpets are cheap ; 
aohigh quality can) be produced at less cost 
than oan inferior quality of woven carpet. 
They are artistic, easily laid and lifted, soft to the 
foot, and wear well. On the other hand, felt 
carpets: lack the solidity and richness of the 
Brussels or Wilton, and do not imitate so 
closely the merits of the highest class of carpet 
as do the tapestry carpets. 

Carpet felts perform a humbler, but not leas 
useful, function than felt carpets. These are 
plain felts, generally of the natural colour of 
the wool, for laying under fine carpets and costly 
rugs. Asa pad and protection, the felt is highly 
serviceable, and a very large trade is done in 
that line. 

As a material for hangings and draperies, 
felt is greatly in demand. — Still higher, and 
calling for more artistic ability, are the table- 
cloths, sofa rugs, mantel, and other draperies, 
made of felt, which have to compete with the 
fine products of the higher fabrics. Felt has 
a peculiar merit of its own for these purposes, 
having a fine, soft richness, combined with 
plainness, very attractive to the artistic cye. 


Industrial Uses. Being in such demand 
as a houschold fabric, felt naturally comes 
into the hands of the upholsterer, and is utilised 
by him for all kinds of drapings, hangings, and 
coverings. Some of our very best work is done 


1995 


felt manufacturers. therefore, found it advisable 
to send their goods over to the Rossendale 
district of Lancashire, across the hills. where the 
dales are saturated with rain and intersected 
with rushing streams, there to be bicached, or 
dyed, or print:d. 

For a considerable period this division of 
labour worked very well ; but when the railways 
began to cut into the lonely vales of East 
Lancashire, skirt round the mouths of the 
deep valleys, and even cross the wildest of them, 
a new spirit awoke. It occurred to one dyer 
and printer that wool might be as easily felted 
at Waterfoot as at Leeds, and the whole process 
carried through on one spot. The saving in 
carriage was something, the lower cost of living 
for the operatives another thing, and, in addition, 
and most important, the delays and inaccuracies 
inevitable in the best system of transit: were 
wholly obviated. 

The Centres of the Felt Industry. 
What happened was inevitable. By force of 
economic gravity the industry was drawn from 
Leeds into Lancashire, till Whitewell Vale and the 
neighbouring dales changed from lonely seats of 
isolated dyeing and printing extablishments into 
svenes Of busy manufacture. From Rawtenstall 
up to beyond Waterfoot the valleys are studded 
with felting factories, the works and the villages 
straggling for miles in every direction. In the 
higher classes of fine felts Lecds still enjoys a 
fair share of the trade. and Lancaster keeps 
hold of the old) baize-cloth manufacture for 
which it made an enviable name in days gone 
by : but the bulk of the felt: industry is carried 
on in the deep, rocky valleys which fie amid 
the hills bordering Lancashire and Yorkshire. 

Outsiders may not see much difference be. 
tween having raw material and goods carried to 
the factory and youds being taken to and from 
the finishers; but) practical men know the 
difference. 

In the first place, we have the stoppage of the 
process in mid-career, so to say. and the loss of 
impetus entailed in making a new start. Next, 
there are the repeated packings and unpackings. 
Add the accidental delays. entailing sometimes 
the loss of a day or more, and you have a fair 
idea of the disadvantages the Leeds felt-maker, 
who sent his goods to be dyed and printed in the 
Rossendale Valleys, had to ccmbat. 

As a rule, only one carding is given felting 
wools, and the sliver-forming apparatus is con- 
spicuously absent. Instead. the carded wool is 
drawn off in the filmy web made by the doffing 
blade and wound round a roller. Felt wool 
never takes the form of a thread. not even such 
a remote semblance of a thread as a sliver. 

Felt Wools. For making heavy felts and 
carpets we use large quantities of the short. crisp, 
and deeply-serrated wools of the East Indies. 
Carpet manufacturers of all classes find these 
wools almost indispensable ; carpet weavers, as 
well as carpet felters, use them largely. Looking 
only at the low counts to which they can be 
spun, the inexperienced buyer might expect to 
buy them at his own price, but the market 
quickly clears his mind of that delusion. Harsh- 
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ness is certainly a characteristic of the Indian 
wools, and partly on that account, partly on 
account of the comparative costlinoss of the 
material, it is seldom used pure, except for 
special purposes. Some of the hone wools, such 
as Highland, Blackface. and the coarser Leices- 
ters, make a very good mixture with them, for 
either felts or carpet yarns. Nearly all the 
British wools felt’ well, and may be used pure 
or mixed. according to the kind and quality of 
wool felt designed. . 

We are about to touch on a matter regarded 
with some bitterness: by many felt-makers, and 
even resented asa false imputation, though we 
have not been able to discover any reason for 
the feeling. nor any felting establishment where 
the imputation, if such it be, could be truthfully 
denied. Roughly put, the fact is that. felt- 
makers utilise wools found unsuitable by worsted 
cloth manufacturers. This may sound a little 
harsh, but look at the facts. Weavers of high- 
class worsteds, broadcloths, and serges cannot 
utilise the higher sorting numbers of even fine 
merino fleeces, From No, Pb to 14 the wool 
is absolutely useless to them, and yet it is good 
and dear wool, useful in its way. What can 
they do but sell it, if they can find a market ¢ 
The wool is sold, and it is bought by wike felt 
makers, who have fine felts to mike. 

Noile. ‘These wools are specially remark 
able for high felting quality--that ix to say. 
the material is) better than even) the wool 
designated the raw material of the felt) manu 
facturer in the wool market. But this does not 
wholly describe the debt of the felt industry to 
worsted manufacture. En studying the combing 
process, we saw that a refuse called noiln wir 
left after the sliver had been) formed. This 
romiinder was carefully collected, not only to 
Clear the combs, but for other purposes, We 
hesitate to call noil« refuse, though rejected. 
The wool had already been selected by experts 
and put in the class of fine combing wools 5; but 
these fibres were rejected for one fault’ only— 
riz., shortness. Comparatively little noil comes 
into the open market > as a rule, it in either 
utilised in another department of the factory 
or supplied by contract to a woollen cloth, « 
hosiery, or a carpet manufacturer, if the felt 
maker ix not smart enough to pick it up. 

Perhaps the fact which felt-makers mont 
desire to concen! is the function the industry 
plays to the sorting departments of the woollen 
factories. There are certain parts of the fleece 
which it would not pay to spin into yarn, but 
which make good felt. These wools are there 
fore bagged and sold tu the felt-emaker, but we 
ean see nothing derogatory in that. On the 
contrary, we think it a noble act to make good 
felt out of what were otherwise waste material. 

Preparatory. In felt manufacture the ond 
of the process ix designed from the beginning. 
Whatever may be the product aimed at—habit 
cloth, blanket, carpet, or paper-making felt— 
when we select the wool from the stores, we 
have it in mind. ard make the selection accord. 
ingly. Once the prozess has begun, there i- 
ro turning back, no correcting of ersvor, except 
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at great cost of time, labour and thought. If wools already 
prepared, such as noils, are included in the selection, they 
are sent on to the mixing room, there to await the prepara- 
tion of the raw fibres. The latter are put through the 
scouring, drying, opening, burring, and teasing machines, and 
arrive, white and fluffy, at the mixing room. Thin layers of 
each material are piled horizontally above each other, forming 
astack ; then the whole is raked down vertically into a heap. 
Now it is ready for the carding machine. 






















































Felt Carders., (arding wool for felt differs in no 
essential respect from the carding in any other wool factory. 
Indeed, it would be quite good practice to take the wool as 
it comes from the first card>r, or scribbler, of the tweed cloth 
manufacturer, and make it into felt. But felt factories are 
usually individual establishments, devoted to felt alone, and 
the machines naturally take special forms. The carding engine 
of the felt-maker is generally larger than the ordinary wool 
carder, and equipped with a greater number of workers and 
strippers ; sometimes, too, the card-teeth are more widely 
set, and do not slant so sharply. 


Limit to Carding. There are two reasons why wool 
designed for felt: should not be put through a severe carding 
process. First, the keen teeth of the fine finisher card are 
apt to tear away the imbrications, or serrations, so precious 
to the felt-maker. Secondly, the parallelism aimed at in 
the higher carding processes is not to be greatly desired in 
felting. Of course, we want all the knots and snarls and 
little mats to be taken out, and as much carding as may 
be necessary for that) purpose must be carried through. 
What amount of carding is needed for any particular batch 
of wool is a purely practical question, which can be settled 
only on the spot and in view of the stuff itself. In thinking 
out that question, the worker should bear in mind that the 
tineness of the felt. is primarily determined by the fineness 
of the wool of which it is composed, and additional treatment 
affects the ultimate result very little. You cannot refine 
coarse wool by fine carding ; you are more likely to injure 
it and reduce its value. 

Scutching. The mixing of the fibres may not have been 

thorough, and we may wish to give a firmer consistency to 
the wool before laying: it on the felting machine. To obtain 
& finer mixture and bring the fibres closer, we have adapted 
the seutcher to our need. In its main structure this machine 
in simply the cotton scutcher, but it has several features of 
itx own. Feed end and delivery end are singularly alike in 
appearance ; the reason is that we feed laps and receive 
laps. The filmy laps are taken from the carding engine 
and hung in tiers of four in front of the feed-rollers, of 
which there are two pairs, the second pair running faster 
than the first, or outermost, pair. Being thus dragged, 
the wool is torn = asunder, and delivered over to the 
beaters revolving within the machine 
over the slented = or curved — grid, 
dropping out the remaining dust and 
— Underneath stretches a mov- 
ing lattice, inclined up towards the 
lapping rollers. Blown flat upon the 
lattice by the exhaust fans, the wool is 
carried forward to the lapping rollers, | 
similar in action to those of the cotton 
seutcher, but revolving more rapidly, 
or, being larger in circumference, having — — 
a quicker surface speed. The object of 9: S 
the lap machine, in the present instance, is to draw out the 
wool to its former tineness, but in a tirmer form. At the end we 
have again four webs, or laps, but thinner and less transparent, 
because the fibres have heen pressed more closelv together. 
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74. SIDE ELEVATION OF ROLLER FELTING MACHINE. 


Making the Finest Felts. This method 
pest the very finest of felts ; thoze lapse could 
formed into felts as fine as the finest calico. 
It is not often we are called upon to make felts 
of that quality, however. But the scutcher. or 
bat-engine, as it is named in the felting trade. 
can be adjusted to form laps as thick or as thin 
as may be required. Lower the speed of the 
lapping rollers by a half, and we get a lap equal 
in thickness to two of the four fed in at the 
beginning ; make the speeds equal, and the lap 
will be equal to all four put together. Add to 
the number of carded laps, and the thickness will 
be greater ; slacken the draft of the lapping rollers 
till it becomes negative instead of positive, and 
the lap grows correspondingly thick. 


The Common Batt Frame. We have 
already hinted that present-day practice tends 
towards shortening the felting process. In 73 we 
show one of the latest methods of forming what is 
called the “ batt.” or thick sheet to be felted. 
By this method, the wool is formed into a sliver 
on the second carder, and run direct: on to the 
batt-forming frame. From th» seribbler, the 
wool comes on to the feed shect A of | the 
second carder, and passing through, comes out 
on the doffing roller, Bo to be formed into the 
sliver G. Round the rollers of the batt frame, 
E, runs an endless canvas web. D. driven from 
the carder by the belt Fo Upon the web the 
sliver travels round and round, gathering layer 
on layer, till a thiek sheet is formed and wound 
on the rollers, GQ. whence it is made into the roll, 
or batt. H. and ready for the felting machine. 


Felting. Anybody can make a piece of 
felt. Take a handful of damp wool, spread it 
out in a thick layer on a board, and knead it 
together with the handx. After a short time, 
the fibres which were formerly a Jooxe mass 
will be found combined into a flat cake of wool 
more or less coherent. By diligent practice 
and experiment, careful observation of = the 
manner in which the fibres act under the rolling 
pressure of the hand, and acquirement of the 
deftnesa in adjusting the pressure needed, one 
might make a piece of real felt. Our privately 
made felt would not be of much use ; but the 
experiment is useful], as teaching the primary 
basis of a very important industry. Advance 
a step further. The carly felt-makers used a 
mallet and a piece of raw hide in the following 
way. Spreading the heap of washed wool on a 
flat stone, and covering it over with the hide, 
the felter beat upon the wool with the mallet. 
The hide gave an obliquity to the strokes, which 
the worker aided by giving it a rolling move- 
ment. Between the strokes of the mallet 
and the rubbing movement, the wool was 
spread flat and wrought together in quite a 
wonderful manner, forming an even piece of 
cloth. We have no need to go back to such 

imitive methods ; our wool is already formed 
into a fine, flat web; but our aim is just 
the same as that of the earlv felt-maker with 
his stone, raw hide, and mallet. and if he could 
pore good felt, as he did, surely we may 

ope to achieve that purpose too. 
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A Simple Macifine. One of the simplest 
machines in the felt factory ia the water felter. 
A shallow trough, ovarly full of warm water, 
heated by steam coila Vaid along the bottom, 
forms the main body ot the machine. At one 
end are the feed-rollers, and geared within the 
sides of the trough are two sets of rollers, the 
under set being wholly submerged in the water, 
and the upper act merely touching the surface. 
The submerged rollers are hollow tin or copper 
cylinders, tilled with steam. and those above 
are heavy wood rollers. Tt is important to note 
the relative positions of the rollers, ‘The upper 
set do not he directly above the lower set, but 
each wooden roller rests between two cylinders, 
touching the sides rather than the tops of the 
cylinders. The gearing of the rollers” is also 
peculiar, The sockets of the spindles ure 
movable, and geared on an eecentric apparatus 
which imparts to them a backward and forward 
motion. Naturally, a roller sling un these 
sockets is bound to have a tranaverse action, 
no mutter at what speed it may be run, ‘These 
are the main features of the machine, and, 
having got a fair notion of the structure and 
mechanism, we are ready to work it, 

Working the Water Felter. ‘The web of 
wool is sling on the end of the machine, and 
the end gently Jed forward by the endless web 
of canvas, falls on ow cylinder, whieh bears 
it round) to meet the heavy wooden roller 
revolving on the inner side of the cylinder. 
Roller and cylinder turnin the same direction, 
but the motion ix slow, and the upper rollers 
have & trangverse action, caused by the oscilla- 
ting sockets on which they are slung. The 
revolutions of the rollers draw the canvas web 
and the wool forward on to the next cylinder, 
The wool is not only held firmly and pressed by 
the cylinder, but the oscillating movement) rubs 
the fibres together, causing them to combine 
in the closest unity. The warm water, by 
softening and slackening the fibres, causes 
them to cling together, and uid« in the felting 
process. Through from three to six pairs of 
felting rollers the wool passes, growing firmer 
and more consistent, and what war once 
a soft web issues a fine, solid piece of felt. Few 
manufacturing processes are so quickly effective 
as this. No matter what has yet to be done to 
it, this is a veritable fabric, and might well be 
worn as a blanket by an Indian, or used as u bed- 
mat by any civilised person. Jt is cloth, Wound 
on to a beam through squeezing rollers, which 
press out the water, the felt is now ready for 
further treatment. 

Though a very simple machine, some care is 
required m the working of it. For one thing, 
felts are not all of one thickness, and the setting 
of the cylinders and rollers determine what 
thickness the felt is to be. Another fact to be 
noted is that wools have a limit to their capacity 
for refinement in felting just asin yarn. Indian 
wool cannot be spun to # higher count than 10's 
and produce sound thread-; neither is it wise to 
attempt producing a very fine felt with that wool. 
The felt-worker may be led to fancy he does not 
need to study the yarn capacities of wool, but 
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this is a mistake. Thé same 
principle governs all fabrics, 
whether woven or felted. The 
wool which spins to a high count 
of yarn will also felt into a fine 
cloth—that is, if it be a felting 
wool. 

Roller Felting Machine. 
Fig 74 shows the side elevation of 
a roller felting machine of the 
most modern construction. In 
this machine there are bottom 
rollers of iron, AA. as well as 
steam-heated copper cylit.ders, 
BB, to support the wooden rollers, 
GC, pressing down upon the wool, 
which ix borne on the endless 
sheet, 1), passing through the 
water trough, FE, and between the 
two sets of rollers. One of the 
eccentric shafts ia denoted by FF. 
and the eceentrics at the end of 
each roller are shown by GG, 
Controlled by two rollers. the 
sheet H dexcends into the machine 
beside the driving pulley, J, along 
the endless web. D, through the 
felting rollers, emerging as felt 
at K. 

Table Felting Machine. 
Roller felting produces a disturb. 
ing effeet upon the wool. To 
obviate this, a fint table felting 
machins, known as the Bywater 


& Beanlands patent has been brought 
The principal feature of the 
machine is the flat felting apparatus. 
It is composed of two plates, which are 
wrought upon the felt in an effective 
Over the trough of a long 
machine is placed a flat, steam-heated 
table. and above it, set so as to work on 
whatever may be on the surface of the 
table, is an iron plate, to which lateral 
From 
75 a good general notion of the work- 
ing of this machine may be gathered. 
Aa many as six batt sheets can be 
felted on the flat table felting machine, 
though only one is shown at H.  Be- 
tween each laver of wool a canvas 


into use, 


manner. 


and transverse motion is given. 


sheet, A, would be put to 
keep them separate. But here 
we have the felt being formed 
into one thick fabric. Over 
and under the tables, an 
endiess web, D, is run 
through the trough of water, 
E. The first table, B, firat re- 
ceives the wool on to ita 
stoam-bheatcd and moist aur- 
face, and then, moistened and 
heated. the sheet passes on 
to the hardoni table, O. 
Above the tab ie the 
hardeni plate. F. By 
means of the pulloy, L, the 
plate ix raised or lowered, 
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75. TABLE FELTING 


iWin. Bywater, Leeds) 


and the transverse and lateral 
motions are given to the top 
hardening plate by the eccentrics, 
GG, and the connected levers, JJ. 
K is the driving shaft and 
pulley for the top plate, and M 
is the pulley which winds up the 
sheets. The action of this 
machine is alternate and auto- 
matic. When the felting has 
continued for the prearranged 
time. the top plate lifts; the 
felted portion moves onward, and 
a fresh portion of batt comes into 
place to be felted. As soon as the 
fresh piece is measured out, the 
top plate descends, and the felt- 
ing begins again. In this wavy 
absolute uniformity of texture is 
secured. 

Sulphuric Treatment. 
Low-class felts are sometimes 
mixed with flax or other vegetable 
fibres, but the higher grades are 
made absolutely free from all such 
matters. Even very good wools, 
as we know, are not always 
wholly free from burrs and other 
vegetabl: matters. In very fine 
felts. especially those which are 
dyed. the presence of even 
minute burrs would be highly 
inconvenient. To render that 
accident impossible, the felts are 
subjected to a bath in a weak 
solution of sulphuric acid. This 
process, while mechanically 
simple, calls for the utmost 
care, because one of the actions 
of sulphuric acid, if left un- 
checked, is the destruction of 
the felting property of wool. 
The solutions supplied to the 
trade, however, and the methods 
which have become traditional 
in practice, render that danger 
almost non-existent in the hands 
of the careful worker. Taken 
from the bath, the felt is tho- 
roughly cleared of the acid by 
washing, and it is then in con- 
dition for further preparation. 

Carpet felts, felts for linings, 
for builders, and many other 
industrial and domestic purposes, 
are allowed to retain their 
natural colour. Carpets, draperies, 
habit cloths, and all the higher 
classes of felts, are variously dyed 
and printed in colour and pat- 
tern. (See Dvgrne ; also CaLico 
PRinTInG.] Felt is finished in the 
same way as many other fabrics. 
The methods and machinery used 
in the finishing of textile fabrics 
are studied in a later stage of 
this course. 

Continued 
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Methods of Preparing, and Ingredients for, Various 11 


Puddings and Sweets, Savouries, Sauces, and Salads 





PUDDINGS 
Winchester Pudding 


INGREDIENTS. Three ounces of rice, one pint of 
milk, 8 quarter of a pound of raising, three ounces of 
candied peel, two eggs, two ounces of suet, a little 
lemon rind, a dust of nutmeg. 

Method. Wash the rice well. put it in 
a pan with the milk, and let it cook very slowly 
(with the lid on the pan) till all the milk ie 
absorbed. Stone and chop the raisins, also chop 
the peel and suet. Mix all these ingredients 
together. and add the sugar. rind, and nutmeg. 
Have ready a buttered basin, put in the mixture. 
cover it with a piece of greased paper, and steam 
it gently for two hours. Turn it on to a hot 
dish, and serve with it any nice sweet sauce. 

Apricot Cream 

INGREDIENTS. Half ay int of cream, half pane of 
apricot purée, one ounce of leaf gelatine, one teaspoon. 
fal of lemon juice, a little jelly, two ounces of castor 
auꝑar. 

Method. Rinse out a pretty mould with 
cold water, then coat it all over with clear wine 
or Jemon jelly. Rub the contents of a small 
tin of apricots through a sieve. Melt the gela- 
tine in a gill of water, then add to it the sugar 
and Iemon juice. Whip the cream till it) will 
just hang on the whisk. Strain the gelatine. 
ete., into the purée, and lastly add the cream. 
stirring it in very lightly ; if liked, add a few 
drops of cochineal to it. Pour it into the mould. 
and leave it till set. Then dip the mould into 
tepid water, shake it gently, and turn’ the 
cream on to a pretty dish. 

Peaches may be used instead of apricots. 


Fruit Tart with Short Crust 


INGREDIENTS, Two pounds of plums, four table- 
spoonfuls of sugar, three tablespoonfuls of water, 
half a pound of flour, six ounces of butter, lard, or 
i half a teaspoonful of baking-powder, u 


pinch of salt. 

Method. Wash and stalk the plums. 
half fill the pie-dish with the fruit, then put in 
the sugar, and lastly the rest of the fruit, piling 
it up as it will sink when cooked ; pour in the 
water. Sieve together the flour, salt, and baking- 
powder; next shred and rub in the butter. 
then add enough cold water to make it into o 
paste. Roll it out on a floured board to the 
shape of the dish. but slightly larger. Cut off a 
strip the width of the lip of the dish; wet 
the pie-dish, put on the strip of pastry, brush 
that with water, then put on the lid, pressing the 
edges together. Crimp the edges neatly. Bake 
the tart in a quick oven for about three-quarters 
of an hour. 

Any fruit may be used in the place of plums, 
but the amount of sugar must he varied accord- 
ing to the kind of fruit. 

Plum Pudding 


Increpients. One and a half pounds of chopped 
beef suet, one pound of breadcrumbs, one pound of 
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currants, one pound of rains, one pound of sultans, 
ane pound of mixed peel, one pound of brown suger, 
half a ponnd of almonds, a quarter of a pownd of corn. 
flour, two nutmeys, four demons, ten egy. one gill 
of brandy, one gall of milk. 

Method. (Clean and prepare the fruit, and 
chop it finely. Mix all the dry ingredients 
together. Beat up the eggs, add the brandy 
and milk. and stir these into the dry ingredients. 
mixing them well. Put the mixture into well 
buttered moulds, and cover them with scalded 
and floured cloths ; put them in a pan of fast 
boiling water, and let them boil steadily for ten 
hours, Keep them in a cool. dry place till they 
are required, 


Orange Fritters 


JNGRROIENTS,  Twooor three oranges, castor sugar, 
four ounces of four, one gall of tepid water, one table- 
spoonfill of salad oil, the whites of two oye, a pineh 
of malt, 


Method. Sieve together the flour and salt, 
Make a hole in the middle of the flour, and stir 
into it smoothly the oil and water. Beat. tho 
whites of the eggs to a stiff froth, and add them 
lightly to the batter. Let the batter stand 
while the oranges are being prepared. Peel 
them. remove all the pith, and divide them 
into sippets. Have ready a deep pan of frying 
fat; when u bluish smoke rises from it dip) the 
sippets of orange in’ the batter, and then drop 
them into the fat, and fry them a pretty golden 
brown. Drain them well on) paper. Sprinkle 
over them castor sugar, and: serve them piled 
up on a lace paper. 

Any kind of fruit may be used, such as apples, 
apricots, or peaches, 


Pineapple Souffle 

INGREDIENTS. Three ounces of flour, two ounces 
of butter, half a pint of mutk, the yolks of three eggs 
and the whites of four, three ounces of tinned: pine- 
apple. 

Method. Melt the butter in a pan, stir 
in the flour) smoothly, add the milk, and 
stir the mixture over the fire till it forms a ball 
in the pan; then add to it a deskertspoonful of 
pincapple syrup, and stir it over the fire for a 
minute or two. Then separate the yolks and 
whites of the eggs, add the volks one by one 
to the mixture, with the sugar, and the pineapple 
cut into neat dice. Whip the whites to a very 
stiff froth, then stir them very lightly into 
the mixture. Pour it into a buttered souffle 
mould, which has a band of buttered paper 
tied round it coming four inches above the top. 
Lay a piece of buttered paper across the top of 
the band, and steam the souffle gently fur one and 
« half hours. Then turn it out, and pour round 
the pineapple syrup, which should first be made 
hot. 


Ginger soufflé is made in the same way. 
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Wine Jelly 


Inoraepients. One and a quarter pints of hot 
water, half a pint of sherry, half a pound of loaf 
sugar, two ounces of leaf gelatine, * shella and 
whites of two egys, three lemons, on@ inch of cin- 
nasmnon, 

Method. Put all the watcr, wine, sugar. 
and cinnamon into a clean, bright steel or enamel 
pan. Pare the lemons thinly, add the rinds and 
the strained juice to the other ingredients. 
There should be a quarter of a pint of juice. Next 
put in the gelatine, and lastly wash the egg shells, 
erush them small, and add them; whisk the 
whites of the eggs stiffly, and add them also. 
Put the pan over the fire, and whisk with an 
egg whisk till the contents begin to boil. 
Take out the whisk and let the mixture boil 
up to the top of the pan. Draw the pan to 
one side, put on the lid, and Jet it settle 
for ten minutes. While it is settling. turn 
a chair upside down on the kitchen table, 
tie a clean glass-cloth to the legs, place a 
basin under the cloth. Pour some boiling water 
through the cloth to heat it ; empty it out of the 
basin, then gently pour the jelly into the cloth, 
When a little has cun through, slip another basin 
in the place of the first, and put the jelly back 
into the cloth to re-strain it. Continue re- 
straining it until it ix quite clear, then pour it 
into a mould which has first) been rinsed out 
with boiling water then with cold. [f liked, the 
mould can be set with any kind of fruit. 

Apple Amber 


INarkpDIENTS, Two pounds of apples, three ounces 
af Demerara sawer, the rind of one lemon, three egers, 
anoounce of castor supar, a quarter of a pound: ot 
any kind of pastry. and some glace cherries, 

Method. = Peel, core, and elice the apples, 
put them in a saucepan with the sugar and the 
grated rind of the lemon. Let them stew gently 
till they are tender, then rub them through a 
sieve. Roll out the pastry and Jay a strip of it 
round the top of the pie-dish, having first 
brushed the dish with a little: water. Separate 
the yolks and whites of the eggs. beat up the 
yolks, then add them to the apple pulp; 
our this mixture into the dish; ornament the 
Lande with little stars of pastry, which should 
be brushed with water before being laid) on. 
Bake it in a moderate oven for about. fifteen 
minutes. Meanwhile. beat the whites of the 
eggs to a very still froth, heap it up roughly 
over the top of the pudding, sprinkling it as you 
do xo with castor sugar. Decorate it with a few 
glace cherries, Put it in a cool oven till the 
meringue is set and just slightly tinted. 

Banana Trifle 

INukKDIENTS, Eight bananas, eight sponge cakes, 
one lemon, half a pint ef cream, half a pint of milk, 
two egy, castor sugar, raapberry jam, angelica, aud 
a fow glace cherries, 

Method. Peel the bananas and cut each in 
four. Cut cach cake in four, and make the pieces 
up into little sandwiches with the jam. Put the 
milk in a pan on the fire and bring it to the boil; 
beat the eggs. pour the milk on to them, sweeten 
the custard to taste. Pour it in a jug, put the 
jug in & saucepan with boiling water to come 
hia fway up it. Stir it over the fire till the 
custard thickens ; it must not boil or it) will 
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curdie. Let it get cold. Put a layer of the cake 
in a glass or silver dish, pour over some custard. 
next put a layer of bananas, then a little grated 
lemon rind ; then more cake and custard, and 
#0 on till all the ingredients are used. The trifle 
should be as dome-shaped as possible. Lastly, 
pour on the rest of the custard. Whip the cream. 
flavour and sweeten it to taste, then heap it 
roughly all over the trifle. Decorate it prettily 
with glacé cherries and shreds of angelica. 

Peaches, apricots, pineapples, or oranges may 
be used in the same way. 


Meringues 

INGREDIENTS, The white of four eggs, half a pound 
of castor sugar, cream, and a little salad oil. 

Method. First, prepare the board—if you 
have no special one, use an ordinary pastry one— 
brush it over slightly with salad oil, then cover 
it with a piece of foolscap paper ; brush this also 
over with oil. Separate the yolks and whites of 
the egys. putting the whites into a larg» basin. 
Sieve half a pound of fine castor sugar. Whisk 
the whites of the epps to a very stiff froth, then 
stir in the sugar as quickly and lightly as possible 
with a wooden spoon. The mixture le now ready 
for shaping. Choose two dessert epoons the 
same tize. fill one with the mixture, then with 
the other scoop it neatly out on to the prepared 
board. They should have an egg-like appearance. 
Ak they are shaped put them on the board an 
inch from each other Put the board in a very 
cool oven for them to dry slowly ; they must be 
only tinted the palest straw colour. They will 
probably take about an hour. Lift them care- 
fully off the Loard with a knife. turn them over, 
press the soft part inside the shells very gently 
with the finger. Put a clean piece of paper on 
the board, put the moringues on it with the 
underside uppermost and dry that also. They are 
then ready. They will keep any length of time 
in atin box. Do not put in the cream till just 
before they are wanted. Whip the cream rtiffly, 
Havour and sweeten it to taste, fill each half, 
then press them together. Pile them up on a 
glans dixh and rerve. 


Pancakes 

INGREDIENTS, Four ounces of flour, half a pint of 
mulk, one egg, a quarter of a teaspoonful of salt, one 
lemon, lurd for frying. 

Method. Put the flour and salt in a basin 
nd mix them well; make a hole in the centre of 
the flour, pour intwo tablespoonfuls of milk and 
the egg, and stir them with a wooden spoon 
round and round. Add more milk, until all the 
flour is mixed in and half the milk is used, 
then beat it well with a wooden spoon till the 
surface is covered with bubbles ; next add the 
rest of the milk. and, if possible, let the batter 
stand foran hour. Melt about two ounces of lard 
in a small pan ; have ready a small frying-pan, 
our about a teaspoonful of the melted lard into 
it, and when a faint smoke rises, pour in enough 
batter to thinly cover the bottom of the , 
Fry till it is a golden brown underneath, shaking 
it gently now and then to make sure it is not 
sticking. then toss it over and fry the other 
side. Slip the cake on to a piece of sugared paper, 
taking care to lay the side that was first fred Un 


the paper. Shake over a little castor sugar and 
a squeeze of lemon juice, roll up the pancake 
neatly, and keep it hot while the others are 
being fried. Serve them as quickly a: possible 
garnished with slices of lemon. 


A Salad of Fruits 


INGREDIENTs, A small tin of apricots or poaches, 
a sinall tin of pineapple chunks, three bananas, two 
oranges, half a pound of black grapes, one ounce of 
pistachio nuts, the juice of a lemon, castor sugar to 
taste, one small bottle of white wine. 

Method. Peel and slice the bananas, poel 
the oranges. and scrape off all the pith ; then 
divide them into sippets and cut each sippet 
in two or three pieces. Cut the pineapple and 
apricot into dice. 9 Blanch, shell, und shred 
the pistachio nuts. Put all the fruits in a salad 
bow], strain in the lemon juice, add the wine and 
sugar to taste. Cover the bowl, and let the salad 
stand an hour. Serve it as cold as possible. 

In summer leave out the pineapple and add 
inetead a quarter of a poundeach of raspberrics, 
red currants, strawberries, and cherries. 


SAVOURIES 


Croutes a la Parisienne 

INGREDIENTS, A omall jar of German caviare, 
yreen butter, anchovy butter, two or three slices of 
bread an aiyhth of an inch thick, 

Method. Stamp the bread into small 
rounds with a plain cutter, and fry them a pretty 
yolden brown in butter, Let them get) cold. 
Next, arrange a small heap of caviare in the 
centre of each round. Pipe round it a border 
of anchovy butter, and lastly. round the edge of 
the crofton, pipe a border of green butter. 
Arrange the croittons on a lace paper. 

The anchovy butter is made by mixing together 
two boned anchovies, two ounces of butter. and 
a dust of cayenne. These are rubbed through a 
sieve and coloured prettily with a few drops of 
anchovy essence. 

Green butter is made by boiling three handfuls 
of spinach, draining it well, and pressing it 
through a sieve; the fluid is then mixed with 
two ounces of butter, a teaspoonful of chopped 
parsley, and salt, pepper, and lemon juice to 


taste. It should be a pretty shade of green. 
Stuffed Olives 
INGREDIENTS. Shiees of white bread, # small 


bottle of stoned olives, anchovy paste, anchovy butter, 

Method. [For anchovy butter see Croates a 
la Parisienne.] Stamp out small rounds of bread 
with a plain cutter, and fry them a pretty brown. 
Let them cool, then spread a thin layer of 
anchovy paste on each croiiton. Place a stoned 
olive in the centre; fill the centre of each olive 
with some anchovy butter, and put a neat 
border of it round the edge of each croaton. Put 
a tiny sprig of peney on each olive. Arrange the 
croatons on a lace paper. 

The crodtons should be about an inch and a 
quarter, or less, across. 

Hatelets de Fromage 


Ixorepiexts. One ounce of semolina, half « pint 
of milk, salt and pepper, two yolks of raw eggs, one 
ounce of Parmesan cheese. ; 

Method. Boil the semolina in the milk till 


it is thick enough to stand alone, season it with 
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pepper and salt. Phen add to it the volhs 
of two cygs and the Parmesan cheese 2 stir the 
mixture over the fire for a minute or two to cook 
the yolks. Spread the mixture on a plate; it 
should be half an inch thick. When it is cold, 
stamp if into rounds, with a cutter the size of a 
shilling. Cut half a pound of Gruy ére cheese into 
rounds the same size, place these rounds alter: 
nately ona short skewer, beginning and ending 
with the cheese > there should be three rounds of 
cheese and two of semolina on each. Brush 
these over with beaten egg. and cover them with 
white crumbs, then fry them ao pretty golden 
colour in hot fat. While they are hot, draw the 
skewers ont carefully Pile the hatelets upon a 
het dish, and serve them at once. 


Cheese Custard 

INGREDIENTS, (Two ounces of yerated Pactiesan 
Cheese, one ounce of grated Gruvere cheese, (wo whites 
and three volks of egus, salt and cayenne to taste, one 
niden llt pills of crear, 

Method. = Beat the eges together withont 
frothing them, then whip the cream and add it, 
two the cheese, salt, and cayenne to taste, Be 
sparing with the salt. as some cheese contains so 
much Well butter a souffle case. and: putin the 
mixture —it should come about half way up. 
Place the cnse inva baking tin with water in it, 
and bake it in e quick oven tilbit is just set and 
adeleate brown. Serve it at once or it willsink. 


Devilled Prawns 

PNGkEDIE NTS. Pwooor three dazen prawns (accord: 
Ine te mizej at hittle flor cayenne, two teaspoonfiuds 
of chopped parsley, 

Method. Shell the prawns. ‘Toss them 
lightly inthe flour. Put them ina frying basket 
and shake off all the loose flour. Pave ready a 
pan of deep frying fat; when a bluish smoke 
rises from it, plunge the frying basket into the 
fut and fry them a nice brown, | Drain them on 
kitchen paper. Dust them aver with cayenne, 
sprinkle the parsley over them. and serve them 
ona face paper garnished with cut lemon and 
parsley. Shrimps and whitebait can be treated 
in the same way. 


Cheese Aijigrettes 

INGREDIENTS, A quarter of a peond of flour, one 
onnes of butter, hiadf a paint of cold water, two eggs, 
three ounces of any stale cheese, cayenne, 

Method. Put the flour ona tin in the oven 
for a few minutes, to dry it, then pass it through 
asieve. Put the water and butter in a pan and 
bring them to the boil; then throw in the flour, 
and stir thix mixture over the fire until it will 
leave the sides of the pan clean. Let it cool 
slightly. then add the eggs, one by one, beating 
them well in. Grate the cheese finely, and add 
it with some cayenne, and, if necessary, a Little 
salt as well. Spread the mixture on a plate to 
cool. Have ready on the fire a pan of deep 
frying fat—it is best to wait till a faint bluish 
smoke rises from it—then take it off the fire to 
cool slightly. Now tuke a teaspoonful of the 
mixture, drop it into the fat and let it fry « 
golden brown. Drain it on paper. When all 


. are fried, serve them very hot, sprinkled with 


cheese. They may be re-heated in the oven. 
and will keep a long time in a tin box. 
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SAUCES 


Bread Sauce 

Increprents. Half a pint of milk, two cloves, 
half un ounce of butter, two tablespoonfuls of bread- 
crumbs, one small onion, salt and pepper. 

Method. Peel the onion, then stick the 
cloves into it. Put the milk, onion, and cloves 
into a saucepan on the fire. While it is boiling, 
rub some stale bread through a sieve till you 
have two tablespoonfuls. When the milk boils. 
sprinkle in the crumbs ; add half an ounce of 
butter, and Ict it all simmer gently for about ten 
minutes. Season it nicely to taste. Take out 
the onion and cloves, and serve the sauce in a 
hot tureen. 

Bearnaise Sauce 

INGREPBPIENT-A. Four s«hallota, one gill of white 
sauce, three ounces of butter, half a gill of tarragon 
vinegar, half «a gill of malt vinegar, three ezys, one 
tonspoonful of chopped chervil and tarragon, salt 
and pepper, 

Method. (Chopthe shallots finely, put them 
in a Kancepan with the vinegars. Boil these 
with the lied off the pan till they are reduced to 
half. then add the white sauce [see Melted 
Butter Sauce], whisking it all the time till it. is 
very hot; add one by one the yolks of the 
eggs, whisking them in risky, On no account 
let it reach boiling point Next draw the pan 
to the side of the stove and whisk in the butter 
a little at a time till all is used. Strain the 
sauce through a fine strainer, add the tarragon 
and chervil, reheat it very gently, then serve 
it in a hot tureen. 

German Sauce 


Inarepients, Two yolks of eggs, a glass of sherry, 
castor sugar to taste, 
Method. Put all the ingredients into a 


small saucepan and whisk them quickly over a 
slow fire till the mixture is all froth. On no 
account muat it) be allowed to boil, or it) will 


curdle. Serve it at once. 
Melted Butter Sauce 
INGREDIENTS. One and a half ounces of butter, 


one ounce of flour, three quartens of a pint of either 
tnilk, milk and water, or milk and atock. 

Method. Melt the butter in a saucepan. 
stir in the flour smoothly, then add the liquid 
a little at atime; stir it over the fire till the 
sauce boils well and thickens. 

Having once made the foundation, a great 
variety of sauces may be made with slight 
additions. 

For plain melted butter, add salt and pepper. 

For sweet melted butter, add sugar. 

For parsley sauce, add two teaspoonfuls of 
chopped parsley. 

or caper sauce, add two teaspoonfuls of 
capers. 

‘or anchovy sauce, add two teaspoonfuls of 
anchovy casence. 

For shrimp sauce. add a gill of picked shrimps. 

For onion sauce, add two large onions 


(chopped). 
For egg sauce, add one or two hard-boiled eggs. 


Tomato Sauce 

InGREDIENTs. Half a pound of tomatoes, one 
onion, one carrot, s small bouquet of parsley and 
herbs, a few bacon trimmings, half a teaspoonful of 
cornflour, salt, pepper, and castor sugar, one gill of 
stock or water. 

Method. Peel and slice the carrot and 
onion, put these in a saucepan with the bacon, . 
and fry them gently ; slice and add the tomatoes. 
also the herbs. Stir these over the fire for a few 
minutes, then pour in the stock, bring it to the 
boil, and let it boil for twenty minutes, or till the 
vegetables are tender. Next rub all through a 
sieve, put the sauce back in the saucepan, make 
it quite hot, add the cornflour mixed with a 
little cold water and salt, pepper, and sugar to 
taste. This is a delicious accompaniment to 
chops, steaks, and grills of all kinds. 


Brown Sauce 

INGREDIENTS. One small carrot, one small turnip, 
one amall onion, two ounces of butter or beef dripping, 
one and a half ounces of flour, one pint of atock, 
dalt and pepper. 

Method. Wash and prepare the vegetables 
and cut them into thin slices. Melt the butter 
in a Kaucepan ; when it is quite hot, put in the 
vegetables and fry them a good brown. Next, 
shake in the flour and fry it a pale brown. Now 
add the stock, or water with a little meat extract 
will do. Stir all together till the sauce boils, 
then draw the pan to the side of the fire and let it 
simmer gently for half an hour. Skim it well. 
Strain out the vegetables, and season the sauce 
carefully. Half a glass of Marsala would be a 
great improvement, but it is not necessary. 


SALADS 
French Salad 

INGREDIENTS, Three lettuces, one endive, a 
handful of young dandelion leaves, one teaspoonful 
each of chopped thyme, mint, and parsley, two hard- 
boiled eggs, one small beetroot, salad dressing. 

Method. Wash the lettuces, endive, dande- 
lion leaves, and parsley. Pull them into 
convenient-sized pieces. Mix them all together 
in a salad bowl. Garnish with the eggs and 
beetroot, cut in slices, and hand with it some 
good salad dressing. 

Beef Salad 

INGREDIENTS. Half o pound of cold beef, a 
sinall beetroot, a quarter of a pound of tomatoes, 
two lettuces, two hard-boiled eggs, a clove of garlic, 
one gill of nalad dressing. 

Method. (ut the meat into long thin 
shreds. Wash and prepare the lettuces. Skin 
the beetroot. and boil the eggs for fifteen minutes. 
Next cut the eggs, beetroot, and tomatoes into 
dice, and the lettuces into small pieces. Mix 
half of the lettuce with all the other ingredients. 
Press the mixture into a pudding basin which 
has been rubbed over with the garlic, leave it 
for a few minutes, then turn the basin down- 
wards on a glass or silver dish. Give it a gentle 
shake and lift the basin carefully up, leaving the 
salad behind. Arrange the rest of the lettuce 
leaves in a border round, and. if liked, decorate 
with a few slicea of tomatoes. 


Continued 
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Group 8 
PRACTICAL SOLID GEOMETRY | prawine 
Solids in More Difficult Positions. Sections made by Vertical, 14 
Horizontal, and Inclined Planes. True Shapes of Sections Contin from 
. By WILLIAM R. COPE — 
Solids with Sides Inclined to Both to tHE V.P. Aliso, a Seconpn Evevanwon 


Horizontal and Vertical Planes 

468. A Cuss, Stanpinc on ONE Epok, With 
vs VERTICAL Faces INCLINED TO THE V.P. AT 
35°, AND Irs SLopinc Facss INCLINED TO THE 
H.P. at 45°. First draw the plan and elevation 
when the vertical faces are parallel to the V.P.. 
as in 421. Turn the plan thus found so that 
hf makes 35° with X Y, and project to meet the 
parallels from a’b’c’d’ for the elevation. 

454. A CUBE, WHEN THE PLANE OF ONE 
or 17s Faces 18 INCLINED TO THE H.P. at 35°. 
AND aT Rigut ANGLEs TO THE V.P. Draw the 
plan aBCD when the cube stands with its 
face in the H. P. and project the points of this 
face to XY. Draw a’c’ at 35° with the H. P. 
(i. e. with X ¥), and rotate B’ and C” into it, thus 
obtaining b’ and ¢’. Draw perpendiculars to 
a’c’ at a’, b’, and c’, making them each equal to 
BU (an edge of the cube). Join e’ and g’, which 
completes the required elevation. Draw pro- 
jectors from a’, b’, c’, e’. f’. g’, to meet horizontals 
from a, B, (, and D, for the required plan. 


' Additional Projections from the 
Same Plan. Very often different views of 
an object from other standpoints are neccssary 
to explain its true form. ese views may he 
easily obtained by changing the position of the 
intersection line XY instead of drawing a fresh 
plan; and much time and labour is thereby 
saved. Problem 458 might be solved in a 
similar manner as explained in 455. 

455. A RECTANGULAR PRISM WITH A SQUARE 
Enp In THE H.P., aND ONE Face PARALLEL 
TO THE V.P. ALSo DRAW a SECOND ELEVATION 
WHEN ONE OF ITs VERTICAL FACES MAKES 
AN ANGLE oF 30° witH THE V.P. First draw 
the square abcd for the plan as shown, and project 
from it for the elevation a’bl’f’e’. Then draw 
X’Y’ at 30° with XY (as if X Y were turned 
until it made 30° with its origina] position—t.e.. 
at 30° with the original V.P.). Projectors fram 
abed perpendicular to X’Y’ will give the required 
second elevation as shown. The heights a’e’. 
etc., are the same as a’e’, etc. 

456. AN EqQumLaTERAL TRIANGULAR PRISM 
wiTH IT8 ENps PARALLEL To THE V.P. AND ONE 
REcraNGULAR Face 1s THE H.P. ALSO, A 
Second ELEVATION WHEN THE Axis 18 IX- 
CLINED aT 60° wiTtH THE V.P. First draw the 
triangle a’b’c’ for the elevation, and project from 
it for the plan. From this plan draw projectors 
(for the second elevation) perpendicular to 
X’Y’, which is at 60° with XY, or with the V.P. 
The line f’c” is the same height from X’Y’ as 
the point c’ is above XY. 

467. A Hexaconay Prism WITH ONE OF ITS 
Sipes 1x THe H.P., anp its ENxps PARALLEL 


WHEN THE AXIS 1s INCLINED aT 45° WITH THE 
V.P. Proceed as in 455 and 456. Begin with 
the regular hexagon a’b’c'd’e’f’. 

The Circle, Cone, Cylinder, and Sphere 


458. A CIRCLE IN A PLANKE witicn 1s VERTICAL 
AND PARALLEL TO THE V.P. The clevation is 
the circle a’b’, and ita plan the line a), projected 
as shown. 

459. A CIRCLE IN A VERTICAL PLANE WICH 
is INCLINED TO THE V. P. ar 50°. For the plan 
draw ab at 50° with NY, upon it describe a 
xemicirele, and divide it into any convenient 
number of equal parts (say four) at C, 1), and F. 
Draw perpendiculars from (', 2), and E. to 
mect ab inc, d. and ¢, from which draw pro- 
jectors perpendicular to XV. Make e’c’ equal 
to ah, and bisect it by a horizontal line for the 
points a’ and 6’. Set off a distance equal to e# 
or dD on each side of a/b’ to obtain the points 
ee. d',andd’, Draw the ellipse through the 
points thus obtained, which completes the 
elevation. 

460. A ConE, Lyin with ITs SIDE IN THE 
H. P. anp its Axis Parauwen to THE V.P. 
First draw the plan and clevation when standing 
upright with the base in the H.P. Then ABbC 
is the plan, and A‘F’)’ the elevation. Rotate 
the latter, so that 6’F" is on NX Y and the point A’ 
at a’, then a’b’f’ is the required elevation. 
Project. from a’, b’.¢’. f’, to mect horizontals from 
A, B,C, and F, for the plan. 

461. A CYLINDER, WITH ITS AXIS INCLINED AT 
20° with THE H.P. aNp PARALLEL TO THE V. P. 
ALso, ANOTHER ELEVATION WHEN VIEWED FROM 
THE Lerr at Ricur ANGLES TO ITS ORIGINAL 
Position. The elevation is an oblong a@’b’e'd’ 
with a’b’ inclined at 20° with XY. For the plan, 
describe a semicircle on a’c’, divide it into, say. 
four equal parts, and draw parnlicls to a’b’ 
through — division, to mect a’e’ and bd’ 
in e’, f’, and g’. From cach of these pointa 
project perpendiculars to XY to intersect be 
and the other lines drawn parallel to XV. and 
thus obtain the cllipses as in 458. 

For the side elevation draw VP" perpendicular 
to XY, for the side elevation of the V.P. Place 
a’d” (the centre line) as far from V’P’ as be of 
the plan is from XY. Also place e’g”, ete., 
similarly. This is best done by taking /” as centre 
and rotating the points as shown by curved 
dotted lines to meet X ¥. Draw perpendiculars 
from these points in X Y to meet the horizontals 
from first elevation. Complete as shown. 

462. A Cong, wiTH 178 Base INCLINED AT 
60° with THE H.P., AND 1Ts Axis PARALLEL TO 
THE V.P. Aso, a Secoxp ELEVATION WHEN 
THE Axis 18 [INCLINED aT 45° with THE V.P. 
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AND ITS BASE, AS BEFORE, 60° witH THE H.P. 
Draw a’l’ at 60° with XY and equal to the 
diameter of the base. Bisect it in c’, draw c’f’ 

ndicular to a’b’, and equal to the axis or 
eight of the cone. Join a’f’ and b’f’. Then 
a’b’{’ ie the elevation. For the plan, describe a 
semicircle on a’b’, and divide it as before. Draw 
a centre line af at a convenient distance paralle] 
toXY. Draw projectors from a’, b’, c’, «". ef’, 
set off the ordinates on both sides of af, and 
draw the ellipse and sides of the cone. 

For the second elevation, draw N’Y" at 45° 
with NV. and project’ perpendiculars to XY" 
from cach point in the plan. Draw e%e” parallel 
to NY’, and the same distance from it asc’ ix 
above NY. Each of the points a”, d’, ete., ix 
respectively the same distance from N'Y" as 
a’, d’, ete, is above XY. Complete as shown. 

4638. Two Spiaeres, wWHose Rapit ARE AS 
$: 1, Lying in Contract with Eacn OTHER 
ON THE HLP., anp THe Linge JomsinG THEIR 
CENTRES BEING PARALLEL TO THE V.P. Draw 
one circle (say, the smaller) on NY for the 
elevation of one sphere. Draw ita vertical 
diameter, and produce it so that: 4b’ is equal 
to the sum of the radii of the two spheres. With 
b’ as centre and O74 as radius, deseribe an are 
Aa’ to cut a horizontal line drawn at a distance 
from NY cqual to the radius of the other 
(larger) sphere, in the point ac. With ao as 
centre describe another circle for the elevation 
of the other sphere. For the plan draw. pro- 
jectors, and complete as shown. ‘The fine ab 
must be parallel to XV in this case. 

Sections 

An architect often wishes to show the internal 
construction of a building ; or an engineer the 
inner works of a machine. To represent. this 
we must imagine the building or machine to 
be cut through by a vertical or horizontal 
plane, and a drawing made of the cut or section, 
This drawing would indicate the — position, 
arrangement, and thickness of the walls, floors, 
ete.; or similarly the parts of the machine. 

It is usual to represent the section or cut 
part of the object by a series of parallel lines 
making an angle of 45° with the intersecting 
line AVY. 

Care should be taken to distinguish between 
the sectional plan and elevation and the true 
shape of the section. The sectional plan is the 
appearance of the object when viewed vertically 
from above, and the upper portion removed ; 
the sectional elevation is the appearance when 
viewed horizontally forwards, and the front 
part removed ; the ¢rue shape of the section is 
seen when the section is looked at perpendicu- 
larly to the plane of section. Sometimes a part 
of the portion removed is indicated by dotted 
lines for clearer explanation. 

Sections made by Vertical Planes 

Parallel to the V.P., or by Hori- 

zontal Planes Parallel to the H.P. 

464. GIVEN THE PLAN c/de oF a CvBE CUT 
BY A VERTICAL PLANE ab, DRAW THE SECTIONAL 
Evevation. Project from c. J. d. e, for the 
elevation, making c’c’, etc., equal to the edge 
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of the cube, and join. From @ and 6 draw 
projectors to the elevation for the section, 
and a’a‘b’b’ is the section or cut part. In this 
case, as also in Problems 465 to 468, the true 
shape of the section is shown, because we are 
supposed to be looking perpendicularly at 
the section. * 

465. THe ELEvaTion oF a SPHERE CUT BY 
A HorizontaL Prange d’e’ 18 Given. Draw 
THE SECTIONAL PLAN. Project from c’ the 
centre, and from a’ and b’ the ends of the hori- 
zontal diameter through c’, to c, a, and b, and 
describe the outer circle for the plan. From 
d’ and ec’ draw projectors to mect ab in d and ¢. 
With ¢ as centre and ed as radius describe the 
inner circle for the section. 

486. ‘The Puax oF a HEXAGONAL PYRAMID 
IS GIVEN, AND 1S CuT BY A VERTICAL PLANE hk. 
DRAW THE SecTIONAL ELEVATION. Draw pro- 
jectors from cach point, fix g’ at a height above 
NY equal to the height of the pyramid, 
and join the points. For the section draw 
projectors from A and k to meet X Y in A’ and k’. 
Join and k’g’. then g/h’k’ in the sectional 
elevation. 

467. THE Puan abed oF A CYLINDER IS 
GIVEN, AND IS) Cut By A VERTICAL PLANE 
rf, Draw THE SeerionaL Evevarion. Draw 
projectors and obtain the elevation of the solid. 
To obtain the width ee’ or f/f of the section. 
draw a semicircle on ad, then eg is half the 
width of the section. Set off a@’e’ equal to ez 


on either side of a6’ to obtain the points e%, ““. 
* f’. 
468. The Evevarion a’b’c’ OF a SQUARE 


PyramMib is GIVEN, WITH ONE OF ITS TRIAN- 
GULAR Faces is tHe H.P. anp rts) Axis 
PARALLEL TO THE V.P. It is Cur By a Hortr- 
ZONTAL PLane d’e’. DRAW THE SECTIONAL 
Pian. Draw af at any convenient distance 
parallel to VY. and project from a’. 0% and c’, 
for the plan, making cy and lA each equal to 
b’e’, an edge of the square base. For the 
section draw projectors from d’ and e’, then 
ddee is the sectional plan. 


Sections made by Planes Inclined tothe 
H.P., but Perpendicular to the V.P. 


469. Tue ELevaTion oF A CUBE 18 GIVEN, 
Np is Cut BY a PLANE a’b’ INCLINED TO THE 
H.P.. puT PERPENDICULAR TO THE V.P. Draw 
THE SECTIONAL PLanx. Draw projectors and 
obtain the plan of the cube. The section is 
easily obtained as shown. 

Note. In 469 to 478 the sections are not 
their true shape, because we are not looking 
perpendicularly to the section plane. 

470. Tue ELEVATION OF A SPHERE 18S GIVEN, 
wHIcH 18 Cct BY A Pane a’b’ INCLINED To 
THE H.P. Draw THE SEcTIONAL PLAN. 
Obtain the plan of the sphere as in 465. Bisect 
ab’ in c’. Draw the projectors from a’, 0’, 
and c’. Make ec equal to a’c’ or 6’c’. Draw 
the ellipse through acbe for the section. 

471. Tue Evevation or a HExaconay 
PyramMip 18 GIVEN, AND 18 CuT BY Aa PLANE 
a’b’ Inctrxep at 30° tro THE H.P. Draw THE 
SectionaL Prax. Obtain the plan, and draw 
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BOLIDS IN MORE DIFFICULT POSITIONS. SECTIONS MADE BY VERTICAL AND HORIZONTAL PLANES 


projectors frum a’, b’, c’. d’. for the plan of the 
section as shown. 

472. GIVEN THE ELEVATION OF 4 CYLINDER. 
wHicn 18 Cur BY a PLANE a’b’ INCLINED AT 
30° ro THE H.P. Draw THE SEcTIONAL PLAN. 
Obtain the plan, in which draw the centre line ¢/ 
for the plan of the axis. To obtain the 
width ea of the section, upon g’h’ describe a 
semicircle, and through e’ drat ef’ parallel to 
NY for the elevation of the axis, which is cut by 
the section plane in . Through a’ draw a’d’ 
parallel to e’f’, then a‘d’ ix the width of half the 
section at the left-hand erd of the cylinder. 
Draw projectors from 6’ and c’. Make ea 
(on both sides of ef) equal to a’d’, also or, oc, 
each equal to el’, which ix half the width of 
the section at oc’. Draw the curve through 
a,c. b, ¢, a, and join aa, which completes the 
sectional plan. 

4738. THe EvevatTion OF A SQUARE PVRAMII 
18 GIVEN, LYING As IN 468, AND Ik CUT BY 4 
Puange ab’ INncuiNneED tO THE H.P. Ar 30°. 
Draw THE Sectionan Pian. Obtain the 
ge as in 468. Draw projectors from a’ and 
’, and complete the sectional plan asx shown. 
The dotted lines in plan indicate the upper 
portion removed. 


How to Find the True Shape of a 
Section 


474. A CUBE STANDS WITH ONK OF ITS Faces 
IN THE HELP. ann a Vertican Face [INCLINED 
aT 30° Tro THE V. P. Tar Cupe ms Cur py 4 
Prange a/b’ Incuinep at 75° wirn tHE H. P. 
AND PERPENDICULAR TO THE V. P. DRAW THE 
Pian, Evevation, AND TRE SHAPE OF THE 
SxeT1on. Draw the plan of the cube, so that 
the edge ef ix inclined at 30 with X Y,and project 
the clevation. Then draw the section plane 
ab’ wo that it cuts the cube at an inclination 
of 75° with NY. (As no definite position of the 
cutting plane is indicated in the data, a’b’ may 
be drawn anywhere through the elevation, as 
long as it is inclined at 75° with VY.) Draw 
projectors from @’ and 0b’ to the plan, then if 
the left hand portion be removed, aagbb is the 
sectional plan. 

To obtain the true shape of the section, project 
at right angles from each point a’, g’, and b’. 
where the section plane cuts the elevation. and 
transfer the widths of the section from the 
plan; thus, make 6°)” equal to bb, a’a” equal 
to aa, etc., then a’a’g’o%h” js the true shape of 
the section. Or project from the plan and 
transfer the distances from the clevation. so 
that A’g’” ia equal to 6’9’, and g’l’” equal to 
ga’. then a’a'"g’’"b'’'b’”" in the true shape of 
the section. In the first method it should be 
noticed that m’n” is equal to mn. and a’m’ 
equal to am. It is not necessary to use both 
méthods, only the one which is most con- 
venient. 

475. A Square Prism, witu its Axis Hort- 
ZONTAL, BUT PRERPENDICVLAR TO THE V.P., 
AND A Face INCLINED at 25° To THE H.P. 18 
Cor sy a Vertical PLane ab Inciinep at 45° 
To THE V.P. Draw Tue SactionaL ELEVATIOX 
AND THE TRUE SHAPE OF THE SscTion. Draw 


h’c’ at 25° to XY. and construct the square for 
the elevation of the object. Project from each 
corner for the plan of the same. Draw. ab 
(anywhere in this case, so long as it makes 45° 
with XY), and project from a. c, d, b, to the 
elevation, so as to obtain the sectional elevation 
a‘a‘cb’d’. For the true shape of the section. 
draw horizontals from a’, a’, c’. 6’, d’. and at 
any convenient distance, in order to avoid 
confusion, draw a’’’e’” parallel to aa’. Make 
“eo equal to ac, a equal to cd, f’’g’”’ 
equal to db, and through and g’” draw 
parallels to a’’e’’”’ to intersect the horizontals. 
Join q for the true shape of the 
section. 

Another Method to Obtain the True Shape of 
the Section. Draw X’Y’ at any convenient dis- 
tance from, and parallel to, ab. Project from 
a,e.d, b, perpendicular to X’Y’. Make the points 
a”, a”, c”, hb”, d” respectively the same height 
above X’Y’ as a’, a’, cc’, b’. d’ are above XY. 
Join the points thus obtained. and a’a’c"b"d” is 
the true shape of the section. 

As students often find the projecting of these 
sectional views somewhat troublesome, it would 
le a good help to draw the complete elevation 
of the object on X’Y’, and either rub out the 
removed part, or represent it by dotted lines as 
shown in 475. 

476. GIVEN THE PLAN OF AN OCTAGONAL 
Pyramip Cut ny A VERTICAL PLANE ab. Draw 
THE SECTIONAL ELEVATION, AND TRUE SHAPE 
OF THE Section. Draw the elevation, and 
project from the points a, c, d. ¢, b to determine 
aac’, d’, e’, 6’ in the elevation. Join the latter 
points, and the sectional elevation is complete. 
The elevation of the point d’ is obtained by draw- 
ing a side elevation of the pyramid, projecting 
from d to V’P’, turning d into XV. and erecting 
& perpendicular to meet. the outside edge of the 
pyramid at d’’. Through d’”’ draw d’d’” parallel 
to X¥ to fix the point d’ in the sectional eleva- 
tion. 

To obtain the true shape of the section, set 
off on XY, a’c equal to ac, cd equal to cd, etc.. 
erect perpendiculars from c, d, ¢, to meet hori- 
zontals from c’, d’, e’. Join the points a’, c”, da”, 
e”, b”, which give the true shape required. 

477. THe ELEVATION OF A CYLINDER StTanp- 
iNG ON OnE END 18 GIVEN, WHICH IS CUT BY A 
PLanE a’b’ INCLINED aT 60° wiTH THE H. P. 
DRAW THE SECTIONAL PLAN. AND THE TRUE 
SHAPE OF THE Section. The plan of the cylinder 
is a circle. Project from a’. and complete the 
sectional plan as shown. 

To obtain the true shape of the section, find 
the centre ¢ of the circle. and take any con- 
venient points d. d, in the circumference. Pro- 
ject from c, d. and d, to a’b’, the elevation of the 
cutting plane. Draw a centre line 6’e” at any 
convenient distance from and parallel to a’b’. 
Project from a’, c’. d’, b’, make a’a” equal to 
aa, c’c” equal to the diameter through c, and 
d*d” equal to dd. Draw the curve through the 
points thus obtained, and a’b’a” is the true 
shape required. 

478. Given THE ELEVATION oF a Conz 
STANDING ON ITs Bask, axp Cur BY 4 PLanEg 
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SECTIONS MADE BY VERTICAL A 


a’b’ PARALLEL TO 1T8 Sipk. Draw THE Sec- 
TIONAL PLAN AXD TRUE SHAPE OF THE SECTION. 
The plan of the cone is a circle, in which draw 
the diameter jk parallel to XY, and the other 
diameters eh, fg. din, s0 as to divide the plan into 
(vay, cight) equal partes. Obtain these lines on 
the elevation, then the section plane cute them 
in the points a’, vo’, and c’. Point a’ is on line 
j'n’, therefore its plan is on jn at a, as projected ; 
point o’ i« on Jine g’n’, and its plan is therefore 
on gn ato; and the corresponding point on the 
further side of the cone is on en ato. As point 
ec cannot be projected vertically, as regards the 
distance of ite plan on either side of jk, through 
ec’ draw p’p’ parallel to XY, to represent: the 
clevation of a horizontal section through c’, 
then c’y’ is the distance of ¢ from jk on cither 
Kide. Also, we do not know how far the plan of 
d’ ia both sides of jk. Therefore, imagine a hori- 
zontal section through d’, then 4’s’ in its eleva. 
tion, and ¢'a’ is the distance of d from ck in the 
plan. Point 6’ is on the circumference of the 
hase, and therefore its plan ix on the cirele at 6. 
Draw the curve through 6b. d. ec. o. aco, . di hy 
and join 6b, which completes the sectional plan. 

The plan of the points 0%, ¢. and d’ might be 
found by drawing circles for the plan of each 
horizontal section through those points, then 
projectors from each point to mect the cireles 
respectively will give the plan of cach point as 
shown. 

For the true shape of the section two methods 
are shown, which are constructed similarly to 
the method used in 478 and 477. The diagrams 
will now be casily understood. 

479. ‘The Same as 478. pur Cov By a PLANE 
a’l’ Not PARALLEL TO THE SIDE, BUT INCLINED 
To THE H. I. ar 30°.) Draw the plan and divide 
it into any number of (say, eight) equal parts as 
before.and proceed as in the previous problem 478. 

The true shape ix easily obtained as shown. 
Notice that ¢%c" is equal to ce, d’d” to dd, ete. 

480. THe Evevation oF A CYLINDER IS GIVEN, 
AND Is Cur By A PLANE ab’ INCLINED TO THE 
H.P. at 30°.) Draw THE SECTIONAL PLAN AND 
TRUE SHAPE OF THE Section. Obtain the plan 
asin 461. On the elevation describe a semicircle 
(which is half the true shape of the end), and 
divide it. into (say, four) equal parts. Draw paral- 
Jels to the olevation of the axis from each point 


in the semicircle. From a’, d’, c’, b’, draw pro- 
jectors to the plan. Make dd equal to twice e’e’, 
ce twice g‘g’, etc. Draw the curve and complete 
tbe sectional plan as shown. 

The method of finding the true shape is similar 
to that in the preceding problems. 

481. THe Pian oF a Cone Cut By A VERTICAL 
PLANE ab 1s GIVEN. Frxp THE SECTIONAL ELE- 
VATION AND THE TRUE SHAPE OF THE SECTION. 
Draw the elevation and project the points 
aand b) to XY. Then obtain the height of the 
section. Draw oc at right angles to the section 
line ab, and describe a circle with centre o and 
radius oc. From | the point where the circle cuts 
04, project to the elevation for 1’. Through 1’ 
draw a horizontal line to represent the elevation 
of the circle, and project from c to meet this 
line at c’, the highest point in the section. 
Obtain other points in the curve by taking points 
d and e, and describe circles through them from 
ov ax centre. Project from 2 and 3, where these 
circles cut o4, and draw their elevations at 2’ 
and 3’. Projectors from d, c. f/f, g, to meet these 
elevations of circles give the points d’, e’, f’. g’. 
Draw the curve and complete. 

For the true shape of the section make the 
perpendicular ch from ¢ equal to the height of ¢’ 
above XY, and the perpendiculars at d, e, f. g. 
equal to the heighta of the respective points 
d’.e’, fig’, above XY. 

482. THE ELEVATION OF A CONE CUT BY A 
PLANE PARALLEL TO THE AXIs 18 GIVEN. Draw 
THE SECTIONAL Pian. Obtain the plan as in 
462. Project points a’ and }’ for @ and 6b. For 
other points take ¢ and d’, and draw sections 
parallel to the base. The semicircles on these 
lines give half the true shape of the sections at 
these points ¢’ and d’. Project from c’ and d’, 
and set. off on each side of the centre line ef of 
the plan a distance equal to ¢’2’, and d’3’ for the 
points cc and dd. Draw the curve and complete 
as shown. 

488. THE PLAN OF A CONE WITH ITS AXIS 
HOoRI7ONTAL IS GIVEN, AND 18 CUT BY A VERTICAL 
PLANE ab. 

484. THe Pian oF A SPHERE C'uT BY A 
VERTICAL PLANE ah 18 GivEN. DRAW THF 
SECTIONAL ELEVATION IN Eacu CASE. 

The diagrams explain themselves for these 
two problems. 


Continued 
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WHAT PSYCHOLOGY IS 


The Science of the Mind. Its great Names and its great Questions. 
Growth of the Mind and the Brain 1 


The Origin of Ideas. 





Group $ 


PSYCHOLOGY 








By Dr. C. W. SALEEBY 


"THE title of our new course has a somewhat 

formidable appearance. It suggests physio- 
logy, but sounds even more obscure, and the very 
fact that it is spelt with a silent p' is an 
annoyance. There is little doubt that a better 
word for the description of the science of mind 
would have been phrenology, phren being the 
Greek word for mind. But, as everyone knows. 
that term has been taken for the pseudo-science 
which attempted to discover the mental and 
moral characters of a man by observation of his 
skull. That curious delusion is abandoned, but 
we shall have to spend some time upon what 
may be called the new phrenology, which enables 
us to allot to certain well-marked areas of the 


brain the performance of certain mental 
functions. 
What Psychology ia not. Psychology 


ix literally the science of the soul; but we cannot 
here employ a term to which many meanings 
have been applied, and we may content ourselves 
by defining our subject as the science of mind. 
Most emphatically we must reject a now popular 
modification of this definition, wherein we are 
asked to believe that psychology is the science 
of consciousness.’ If there is anything of which 
the unbiassed, open-cyed psychologist of to-day 
is convinced beyond all question, it is that there 
are realms of mind, of mental activity, of 
psychical processes—use what term you please— 
that lie beyond the sphere of consciousness. We 
do not like to say “ below the level of con- 
sciousness,” because that figure suggests inferi- 
ority, and these processes must be regarded as in 
many ways of far profounder significance than 
consciousness itself. Consciousness and mind are 
not synonymous; their realms are not coter- 
minous. The latter has an immeasurably wider 
meaning than the former; so far, int ced, in 
consciousness from being the whole of mind, that 
it should rather be regarded. important though 
it be, as a mere aspect or function of the 
immeasurable reality which it is our business to 
study in this course. 

Is It Worth While? Here and there. 
a sober and business-like reader may ask 
whether it is worth his while to pursue this sub- 
ject. He fully understands the importance of 
matter and energy. of chemistry and physics, of 
engineering and sloctricity. To study these is to 
make some acquaintance with modern science, 
which is none other than organised knowledge, 
and which is, therefore, assuredly destined to 
rule the world. But is it worth while, he may 
ask, to study mind? Even supposing that men 
can discover anything about it, is the knowledge 
worth having? If such a reader will give us 8 
fair hearing, we may convince him that it was 


worth his while. If we fail to do so, the fault 
will certainly be in our own incapacity. and not 
in the subject. 

Or, there may be another reader with an exact 
and sceptical mind, loving accuracy and pre- 
cision of statement, impatient of anything that 
cannot be closely measured, and ati) more im 
patient of speculation, or of anything that claims 
to be science, whereas it is no more than a mere 
word-spinning. Such a reader, rather exaggerat- 
ing the facts, may ask whether the history of 
thought is not strewn with the wrecks of false 
psychological systems. and whether there is any 
certainty in the matter. But we hope to con- 
vince such a reader that modern psychology is a 
real science, employing the same methods and 
principles as any other science, and worthy of 
no Jess respect, 


The Key to the Facta of Life. But 
we eannot yet proceed to our subject without 
insisting upon the transcendent importance 
which the advance of science has lately conferred 
upon it. The student of the course on Prrysies 
will remember the references to the materialism 
of thirty vears ago. He will remember that that 
doctrine is now no Jonger held, save by two or 
three unfortunates here and there, who have 
added nothing to their knowledge since I870. 
In a subsequent course we shall have to discuss 
materiafism and its modern equivalent. For the 
present, we must merely observe Chat since it in 
no Jonger possible to explains man and the 
universe in terms of matter and force, the study 
of mind, which is neither matter nor foree. has 
assumed new importance, or, rather, bas heen 
restored in the eyes of all to the supreme place 
which it has held in the eyes of the wise since 
the dawn of thought. Hf we are convinced that 
matter does not hold within itself the key to the 
riddle of existence, and if we hold that there in 
any key to the riddle, it is to mind and to mind 
alone that we must turn. The study of philo- 
sophy thus necessarily demands u prior xtudv of 
psychology, and since philorxophy in no lexs than 
the quest for reality, this ground ix plainly the 
highest upon which we can place the claims of 
our study. 

But from other than the philosophical points 
of view, psychology is equally important. For 
instance, we have to recognise that the behaviour 
of men, that human nature, accounts for an 
enormous proportion of the evils of life, and 
also that it is the key to an overwhelming 
pmportion of the facts of life. The key to 
all human institutions is human nature. The 
study of man as a social animal, the study of 
his history, his laws, the rise and fall of nations, 
of civilisation, of the types of societies, of 
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marriage, of progress and decadence wherever 
found—the due study of all these, nowadays sub- 
sumed under the science of Sociology —demands 
an acquaintance with the science of man’s mind. 

But these are not practical matters, it may be 
said ; yet the effects of legislation and the due 
construction of laws are practical matters, and 
so is education, which, indeed, properly regarded, 
is of higher practical importance than any other 
matter. Yet there can be no due education, no 
real comprehension of the problems involved, 
no adequate solution of them, without an under- 
standing of the manner in which the human 
mind is developed from infancy to adult life. If 
psychology could justify itself to the utilitarian 
on no other score than its importance in educa- 
tion, it would have a justification surpassable 
by that of no other science. 

The Methode of Paychology. The 
mind, of course, is the instrument of all the 
sciences, psychology included, and thus the 
science of mind is in the extraordinary and 
unique case that its instrument and its subject 
are one. ‘Thus there are two distinct ways of 
studying our subject— ways to which there is no 
parallel in the case of any other science. We 
may look within ourselves and study our own 
minds —the method of introspection ; or we may 
look out at other minds than our own, just as 
we look at a mineral or a meteor, but with this 
profound difference — that we make the acquaint. 
ancy of other minds than our own by the inter- 
vention of matter. The only mind which each 
of us knows at first hand is his own; the fact 
that there are any other minds than his own is 
really no more than an inference from the 
physical actions of other persons. He might, 
if he chose to be so foolish, regard other persons 
as merely automatic. which waa the preposterous 
verdict of the philosopher Des Cartes upon the 
lower animals. ‘Thus it is open to each of us 
either to study his own mind immediately, or to 
study the minds of others mediately—the 
medium always being matter of one kind or 
another. The contrast between these two 
methods may be made at this very early stage 
of our study, because it helps us to understand 
its history; and having defined our subject, it is, 
of course, most desirable that we should proceed 
to a brief account of its history, which is one of 
the most remarkable and instructive of its kind. 

* Know Thyself.” From the remote 
ages of the earlicst Greek philosophy. the lonian 
speculation of more than five centuries before 
Christ, comes the ancient maxim, ‘ Know thy- 
xelf,” the wisdom of which has remained to this 
day as the shortest and final verdict on the 
value of paychology. If we roughly review the 
whole of Greek philosophy, we find the atudy of 
mind to have occupied far more time and atten- 
tion than, perhaps. all other subjects taken 
together. The results, however. are utterly dis- 

roportionate. This is said without bias, no one 
1. & more profound respect for the incom- 
ble Greek genius than the present writer. 

ut it is the fact that scarcely any psychological 
truths whatever are yielded us by the sum total 
of Greek thinking on this subject. On the other 
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hand, there is an enormous mass of error, the 
ater part of which is not merely erroneous, 
ut ludicrous and ridiculous. 

Now, how are we to explain this fact, remem- 
bering how great and sincere were the thinkers 
who accomplished so little? Probably the 
chief explanation is that these thinkers were 
absolutely without any eppreciation of the 
scientific method. They meade no experiments, 
they made no systematic observations. Both 
experiment and observation they despised as 
partaking of the mechanical or as diverting 
the mind from the contemplation of the ‘‘ pure 
idea.“ They confined themselves to the intro- 
spective method alone ; and the whole history 
of psychology through more than twenty-five 
centuries teaches with uniform monotony that 
the introspective method alone invariably and 
signally fails. 

The Slow Progress of Psychology. 
The second most conspicuous reason for the 
failure of the Greeks and for the amaz- 
ingly slow progress of psychology until the 
nineteenth century is to be found in the fact 
that. the science was not clearly distinguished 
from the other studies with which it is ellied, 
or, rather, upon which it has a bearing. When 
we consider the subject of heat in the study of 
physics [see Prysics) we see how absolutely 
essential it is to distinguish bet ween the physical 
and psychological aspects of our inquiry. We 
see, for instance, that we should err most 
grievously if we were to estimate heat by our 
sensations. In the first place, there is no trick 
that our sensations may not play us; and 
in the second place. the character of our 
sensations doex not depend alone upon the 
character of the external objects which arouse 
them, but upon the character of those objects 
and upon the character of our senses; the 
second factor being, indeed. of incalculably 
more importance than the first. For cen- 
turics and centuries the progress of physics, 
and, indeed, of all the sciences, was hamp:red. 
if not almost entirely arrested, by the backward- 
ness of psychology, and there was thus estab- 
lished a vicious circle. For psychology itself 
could not advance until the value of the scientific 
method had been demonstrated in the other 
sciences. 

But. on the other hand, psychology was 
injured far more seriously by its confusion with 
metaphysics and countless false philosophies 
and religions. At last psychology has freed 
itself, in almost every civilised country except 
Great Britain, from all its encumbrances, and is 
pursued as a free and independent science— 
that is to say, free and independent as the other 
sciences are, free from external dictation. 
But, as in all history at all times, there has 
been reaction and falling into extremes; and 
this we shall illustrate in a moment, after we 
have briefly alluded to the great names in 
psychology between the decadence of Greece 
and the middle of the nineteenth century. 

Great — in — — 
was succeed: Rome, the greatest military 
power the world has ever seen; but Rome 


added scarcely anything of moment to art. 
certainly nothing original, and even less to 
science and philosophy. Then came the dark 
ages, during which the scanty seeds of knowledge 
were tended by an Arabian thinker here and 
there. In the thirteenth century the greatest 
philosopher of the church, St. Thomesx Aquinas, 
reinstated, by the force of his genius and skill. 
the philosophy of Aristotle, whom we may call 
the last and the greatest of the Creeks, and 
whose work, or such of it as had been preserved 
at all, had been flouted for more than forty 
generntions. Aquinas went »s far asx the 
available science of his time—a pit iable quant ity 
—could possibly take him. His psychological 
views are now merely of historical interest. 
Nor was psychology appreciebly furthered by 
Des Cartes (1596-1650), or Spinoza (1632-1677). 
To the former, however, it eppcers that we must 
attribute, at any rate, the germ of a very great 
discovery, the discovery of what we call reflex 
action. Spinoza did little for psychology proper, 
but. as we shell see ina subsequent: course, 
performed a lasting service for humanity by 
hia study of the reletiona between psychology 
and the ultimate problem of philosophy, 

Are We Born with Ideas? The next 
name that demands mention is that of the 
Englishmen Thomas Hobbes (1588-1679), who 
was born before both Des Cartes and Spinoza. 
but outlived them both. In a review of our 
subject so brief that an immortal like Spinoza 
is dismissed in a phrase we can say no more 
of Hobbes than that to him must be credited 
the first clear recognition of the psychological 
law of the association of ideas. 

Greater—as a psychologist, at any rate-— 
than the author of the “ Leviathan’ is his 
sucecessor John Locke, of Oxford (1682-1704). 
whose great ** Essey concerning Humen Under. 
standing,” one of the cpoch-making books of 
all time, was published in 1690. The greatest 
accomplishment of Locke's grent life-work 
was his destruction, once and for all. of the 
belief in innate ideas, with which psychology 
had handicepped itself until his times All 
our knowledge whatsoever, he declered, in 
derived by ** sensation.” and by “reflection " 
upon the ideas derived by sensation. In other 
words, he declared that the whole of our know- 
ledge is the product of experience. As an 
example of the more comical aspect of the 
notions which Locke refuted, we may quote 
the old belief that if a child were left to grow 
up without hearing any language he would 
revert to the supposed practice of his first 
parents, and speak Hebrew ; on the contrary, 
we now know that the child would be an idiot. 

Thus, the doctrine—not wholly true but 
very nearly so—which every one associates 
with the name of Locke, is a denial of the notion 
that the human mind is possessed of any innate 
ideas. He set himself to prove that “ nothing 
is in the mind thet was not first in the senses" 
(Nihil est in intellectu quod non prius fuerst in 
sensu). The child's mind, he declared, must 
be likened to a tabula rasa, a clean or blank 
tablet, on which nothing has heen written. 
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Aristotle had this idea, but did not avail himself 
of it. Thus, for Locke, all mental products 
whatever result) from sensation, and from 
reflection upon past sensory experiences. 
Immanuel! Kant. Locke's great successor 
was the German-Seot Immanuel Kant (1724- 
184). He is the dominant mind of the century 
which elapsed between Locke's death and his 
own, Now, Kant agreed that we cannot hald 
any ideas to. be innate > he declared, however, 
that Game and apace are not ideas, but forms of 


the mind; not thoughts, Wut apparatua for 
thinking. A\s regards space, the doctrine of 
Kant ix now definitely disproved. Modern 


psychology can describe with practical eomplete- 
ness the mechanism by which our ideas of space 
are built up: while it has gone far to explain 
the idea of time, for most certainly it regards 
both spece and time as ideas, Kant notwith- 
standing. Ina sense it is, of course, true that 
time furnishes one of the forms in whieh we 
think. Are we, then, to believe Locke, and try 
to conceive the idea of time as imprinted afresh 
upon cach new mind -each such mind being 
ws little predisposed to this or any other iden 
un in n —* sheet of peper (Or are we, with 
Kant, in some mystic manner, to conceive of 
time as an idea or form of thought which is 
native fto mind and owes nothing to the external 
world--as a form, indeed, which mind, being 
somehow poxsesscd of it, actually imposes, by 
its own arbitrary will, upon the outer world ” 
As in a thousand instances before, the truth 
has been found somewhere between the two 
opposing extremes: Locke and Kant are both 
right and wrong, The nineteenth century pro- 
dirced a thinker to whom occurred the novel 
method of studying mind not as existing but as 
evolving ; and thus the work of the earher 
thinkers was brought to fruition. ‘ 
Mind and the Senses. The mind, of 
course, is not a fabula rasa. never wan less accu: 
rate a phrase. Tt has, in each case, ifs own 
ineradicable predispositions and prejudices -- 
products of “weonian evolution.” Amongst its 
predispositions may be reckoned a habit of look 
ing at things under the form of time. So far 
the verdict goes with Kant and against Locke. 
But if we trace the history of mind, the almost 
incredibly base degrees by which it did ascend, 
and consider the amoeba, or, indeed, the single 
microscopic cell which may become a Newton or 
t Wagner, we shall be hard put to it to detect any 
innate ideas or forms of thought therein, Locke 
wes unquestionably right in upholding the doc- 
trine that nothing is in the mind that was not 
derived by the senses. Hf, however, we conceive 
of sensory experience at ee changes in 
the percipient organs, and of such changes as 
being inherited, then we can understand how 
age-long ancestral experience of a Cosmos which 
has certain characters has gradually developed 
a form of nervous structure which fits every 
new inheritor of it readily to eppreciate the 
outer world under the forma which the characters 
of that outer world have imposed upon nervous 
structure in the past. ‘Time and space 
are not forms imposed on the outer world by 
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mind; they are forms imposed on mind by 
the outer world. 

Herbert Spencer. The thinker who 
has helped to solve the problem is Herbert 
Spencer, who died almost exactly a century 
after Kant and two centuries after Locke. His 
great contribution to the subject. called the 
* Principles of Psychology,” demonstrates the 
evolution of the mind, and was published in 
1855, four years before Derwin demonstrated. 
in the °° Origin of Species,” the evolution of the 
hody. Spencer ix thus the founder of the 
evolutionary psychology. by far the most 
philosophically important aspect of this science. 
The Scotsman, Alexander Bain, was a pioneer 
of the very important part of psychology which 
now has the uncouth name physiological 
psychology. “This is the branch of psychology 
which does not concern itself with origins, nor 
with philosophical questions, but attempts to 
associate as many mental processes ax possible 
with physical or physiological processes, Very 
offen thin part of the subject, which has mecde 
the most estonishing progress within the last 
thirty years, in deseribed as“ experimental 
psychology --the neme given to it by its moat 
atingaished exponent. Wilhelm Wundt.. of 
Leipsic, who is, beyond all question, the greatest 
poychologist living when these words are written. 

‘Psycho = Physics.” The estonishing 
progress of experimental psychology and. of 
the physiology of the brain—very often called 
neurology, expecislly when tt is contrasted with 
the almost stationary charecter of: pxvehology 
through the veges which preceded it-—has caused 
pavehology to press through o dogmetie period, 
closely corresponding to the dogmie tic material: 
mm from which physics has lately emerged. 
There was founded, ſor instenee, the new 
psycho phyaien,” whieh professed to be as 
accurste as physics iteelf and to calculate 
paychical processes in physical terms. It 
would be untrue to sav thet that seience has 
accomplished nothing ; but it was based on a 
falne assumption, and has not) accomplished, 
nor will it ever accomplish, any but) an in- 
finitesimal part of what ite founders expected. 
The attempt to do without introspection 
altogether. and to treat mind as if it were a 
material fact of physics, has proved to be as 
Inadequate asx was the Introspective method 
alone. Only by a due combination of the two 
methods, despising neither the material fects of 
the brain on the one hand nor the immaterial 
records of consciousness on the other, can we 


expect to make real progress. Herein ins a 
lesson for dogmat ists of all parties. 
Kinds of Mind. But there are some 


points on which we can and must dogmatise : 
and one of them is this—the capital discovery. 
perhaps, of modern psychology—that it is no 
longer wise or defensible to conceive of mind 
ax if it were possible to discover all its facts 
from the observation of one mind. From Plato 
to Kant, philosophers were content to look 
within themselver, and imagine that the facts 
they naw there were universally true. Psycho- 


logy was purely introspective, and so it did 
not occur to its students to look out upon and 
contemplate minds other than their own.’ 

It is true thet one hes direct knowledge of 
one’s own mind, and only indirect knowledge of 
other minds. But that is no reason for pro- 
ceeding on the ludicrously false essumption 
that it is possible to understand mind by the 
observation of single examples of it. Nowadayr 
we have the psychology of crowds, the p:ycho- 
logy of peoples, social psychology. child 
psychology, savage psychology. anct com- 
parative psychology, which studies the mental 
characters of the lower animals. It is an 
einezing thing thet until the other day, so to 
speak, the very possibility of these subjects 
wes scarcely conceived and was certainly not 
mppreciated, At any rate, we shall no longer 
make such en error, We shall clearly recognise 
that psychology is at least—it may be more— 
an objective science, the student of which 
studics objects, things, existences outside him. 
which are none the less real because they cannot 
he seen or weighed like so many minerals, but 
vet which have to be studied in all their veriety 
just as minerals are studied by the chemist and 
the peologist. Yet while we remember this 
necessary buginess of psychology, we shall not 
forget its unique character, in virtue of which 
the means of study—the mind —and the object 
of study are at bottom one and the same. 

Is the Mind in the Brain? And this 
introduces us at once to the fundamental pro- 
blemof psychology. a problem to which we must 
return in the course on Philosophy. What. is 
the relation of mind and body % This question 
may be put in a rather striking form, offering a 
puzzle which, so long as it is put in that form. 
in utterly insoluble: Is the mind in the brain 
or the brein in the mind It is to be feared 
that an overwhelming number of those who 
have some acquaintance with the physiology of 
the brain are nowadays inclined to answer that 
the mind is in the brain. They would go on to 
say, perhaps. that the mind is not a thing, but a 
function—a function of the brain. Some, at 
any rate, would sav this ; but many more would 
sav that the mind must be regarded as a form 
of energy, the business of the brain being to 
convert other forms of energy—such as heat, 
chemical energy, and so on—into mind energy. 

Is the Brain in the Mind? On the 
other hand, a very much smaller number of 
persons, whose training has been of a different 
kind, will answer most positively that the brain 
is in the mind ; in other words, that all material 
things—the stars and the earth, the body and 
the brain itself—exist only in the mind, or in 
virtue of the mind which perceives them! We 
have no space to spare at present for this 
extremely important doctrine, which demands 
our profound respect, even though it mav! — 
a hearty laugh when first we hear it. It is a 
problem of philosophy rather than of psycho- 
logy. But we must, at all costs, spare space 
for considering the very popular doctrine that 
mind is a form of energy. 
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ABERRATION—A departure 
norma! soundness of mind. 
Abnormal—Deviating from standard 


type. 

Absolute—That which is not relative. 

Abstract—That which is considered as 
having no application to any particu- 
lar object, or to other ideas which 
naturally accompany it ; opposed to 
concrete. 

Accident—That which is not easential 
or substantial. 

Acquired—That which ia not inborn. 

Actual—That which is in reality. 

Adaptation— Adjustment or fitness. 

Aesthesia — Sensibility; the general 
power or process of feeling. 

Aesthetic— Relating to the feelings. 
especially those of beauty. 


from 


Affection—The elementary form of 
feeling: pertaining to feeling of 
all sorta. 


Affirmation—The mental process of 
establishing a connection between 
ideas. Thus, the athrmation “ Snow 
is white,” establishes the connection 
of snow and whiteness. 

Aggregate-—A general idea of a group 
taken collectively. 

Agnostic—-One who maintains a 
neutral attitude regarding all subjects 
which are incapable ot seientithe 


proof. 
Agnosticism—The doctrines of the 
agnostics. 
Alter—The = individual's 
another self as such. 
Altruism— Dispositions having as their 
conscious end the advantage of an 
Alter or other self. 

Amnesia— Loa of memory. 

Analysis---That investigation which 
proceeds by a resolution of the eom- 
plex phenomena of mind into simple 
ingredients or constituent factors. 
The analysis of a mental product is 
the viewing of it by separate acta of 


thought of 


attention in its several component 
elements or aspects. This must be 
carefully distinguished trom = that 


actual separation of parte as seen in 
a chemical analysis. 

Animism— The belief in the existence 
of a human «spirit: surviving the 
death of the body. 

Annihilation—The reduction of | the 
object into absolute nothingness. 

Anoila— Want of understanding. 

Antithesis— Logical or verbal oppeo- 
sition. 

Apathy —Lack of normal 
sensibility. 

Apodictic—Capable of clear demoan- 
stration. 

Apparition—An unusual or preter: 
natural appearance or phenomenon, 

Apperception —The fixing of a new 
sensation through the revival oof 
kindred ideational elementa, 

Apprehension-—The conceiving of 4s 
particular idea, object. ar event, 
alone and apart from others, 

Areana- Things hidden or unknown. 

Aristotle—A celebrated Greek phile- 
sopher, a disciple of Plato, born about 
384 B.C. 

Atheism— The disbelief of the evistence 
of a God oor supreme intelligent 
Being. 

Attention—The apecial direction «ot 
the energy of the mind towards 
sometbing present to it. 

Attribu An essential characteristic 
of a being or thing. 

Auditory perception— Perception by 
hearing. 

Aura—A supposed emanation of a 
psychic nature. Also the sensations 
that precede an attack of epilepay. 

Automatic actions— Actions cffe 
by the living organism independ: 
ently of any stimulus from without, 
or of volition. 


emotional 


Axioms—Necessary and self-evident 
truths. 


SEAUTY—That which arouses a 

leasing Senaation, which pleases. 

auty is chiefly appreciated bv 
sight and hearing. 

Belief—A mental state in whieh judy 
ment yields aagsent. 

Bilocation—The alleged perfect ard 
Rimultaneous existence of one and 
the same individual in two distinet 
places at one time. 

Biogenesis. That view of the orignn 
of lite which teaches that living 
organisms can apring only from liv: 
mg parents. 

Biogenetic — Pertaining to biogenesis 

Blind spot-— That portion of the eve 
whith does not) tranamit rays for 
perception. 

Brain — The organ of the mind. 


CAPACITY— She power of reeeivins 
of acting wpon impressions. 
Casual— Accidental, fortuitous. 
Categorical judgment - A statement 
made oas holding good without 
reference to anv other coudition. 
Cause-—- That which resulta in exiatence. 
Certainty - The degree of assurance 


elt with reference to something 
presented to the mind. 
Characteristic. A distinet trait. oor 


quality. 

Chlromancy - The art and seience ot 
attempting to interpret by the dines 
of the hand, palmistry. 

Choice The selection from competing 
inenin to an end. 
Clairaudience The 
to hear sounds 

audible. . 

Clairvoyance ~ The alleged faculty of 
seeing objects not normally visible 
fo oan ordinary observer under the 
RAINE CIPCHINST ACER. 

Co-adaptation- Complex, as opposed 
to simple adaptation. 


alleged 
not 


ability 
norinalx 


Cognition--The being aware of an 
object. 
Colligation -The union quunti; 


tatively dike elementa in conseiaus- 
HOM. 
Complex.--. Not simple. 


Comprehension . Knowledge oot) the 
relational ts pe. 
Conceptualism - The assertion that 


the mind has the power of forimiaig 
general ideas, or ‘lean of classes of 
things. over and above the power ot 
picturing individual abygects. 

Concrete - Objective, not merely ab- 
atract. 

Condition— An casential thing. 

Confucius—A Chinese philosopher 
(hit 478 We, 

Congrulty. The quality of agreement 
among the parte of an ensential whale, 

Conscience - Moral =o reason, amoral 
S01, 

Consciousness --In its widest neime, 
allo modes of mental life. the aut 
total of pavehical existence. the 
mind's hnowledge of iff own opera- 
tions or of something acting upon 
it. the dintintive  chargeter of 
mental fife. 

Consent -- The solition to allow some- 
thing to take place. 

Content-—That which » 
perceived. 

Control— Voluntary command of mind 
or body. Used by Spiritualista to 
denote the jufluence believed by 
them to be exerted upon a medium 
by incarnate beings. 

Co-ordination—The relation between 
constituent members of the same 


mentalls 


grou}. 

Correiation—The act of apperception 
considered as resulting in explicit 
relationships of a mental whole. 
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Cosmology— A part of metaphysics ; or 
a theory of the Cosmos, 

Criterion—A standard of judgment. 

Crystal vision—The awakening of 
Viaual sensations or perceptions by 
looking lntently upon oa ervatal or 
polished aurface. 


DEDUCTIVE -The methad of drawing 
iuferences from the general to he 
particular. 

Delusion - A falwe betief. 

Design - A) conachous and 
Plan of acthon, 

Desire- A craving. a yearning, a feline 
of want. the mental atate of un- 
easiness awakened by the represent. 
tion of an abeent good. 

Determinism —The doctrine 
denies the freedom of the will. 

Discrimination | A Judwment of dattes 
ences between objecta. 

Docetian- Pertaining to the Doeetie, 
au onecet which taught that a hrist 
during his earthly Hite poaonmed a 


le ditverate 


that 


vhantom, mot a real bods: that 
fe acted and suffered only oi 
appearance, 

Drenm A onieutal and) comsetotus 
though disordered proveas tubing 
place durhug sleep. 

EGO -The whole person self  ‘bhe 
personal mentity. 

Emotion ‘The faculty of  feeting 


pursion, affection, sentiment, 
Empiricism The theory that aecen- 
ftuates the assumption that all eur 
Thental possessions are a praduct ot 
purely aenanote es perience, 
Eudaemonism ‘The theory that 
happiness ois the chief good for man. 


FACULTY That which 
mental procens powdble. 

Fatalism The doctrine which tenchesa 
that all our acts are determined by 
tate or external circunmtances, inde 
endently oof volition, Never te 
we oconfuaed with determitksm. 

Free-will ‘The doctrine that we have 
freedom of Chajee in aetion, 


GENERALISATION The procena of 
recomnining likenesses, and asserting 
many particular faete mn one general 
statement, 


HABIT mental process whose 
repeated performance results dn pro: 
urewmively ensier accommodation, 

Hallucination The pare) vate con 
afruction of an object having one 
elements of external reality. | [Con- 
trust Piluaton, dn which there are 
renl sfata. | 

Hypnosis An artificially - prealucesd 
aleepelike condition, 


IDEA. A mental conception. 
Idealism The bellef that mmtter haa 
ho existence Other than as ma wun of 
wenmutiosns -yla being in feing pee 
retired, 
idealists ‘Vlime who deny the exet- 
ence oof a material world, Inde. 
wudent of the mind of mun or the 
Welt y. The doctrines has many 
varinuts. [See realian. ; 
Identity ‘The recognition of a thing 
an different from all others. 
Iusion - The construction from the 
basis of real data of a mental object 
incorrectly aceepted an real A 
deceptive act of apprehension. 
Image -The mental acheme in which 
wensations are revived, 
Imagination- The power of having 
mental imagens. 
Immortallity—That attribute in virtus 
of which a being 1s free from death. 
Individual—A single being. 
Inference—That operation by which 
we derive a new judgment frown 
some other judgment previously 
known. 
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DICTIONARY OF PHILOGOPHY 


Instinct—-A natural aptitude which 
guides animals in the unrefiectin 
formance of complex acts usefu 
or the preservation of the individual 
or the species; compound refiex 
action. 
Introspection——Attention on the part 
of an individual to his own mental 


state. 
Irrelevant—Not pertinent to the 
question. 


JUDOMENT—The full, explicit carry- 
ing out of a process of aynthesis. 


KANT——A German philosopher, born 
1724, died 1804. he central point 
of hie syatem is found in the propo- 
withon that before anything car be 
determined concerning the objects of 
cognition the faculty of — cognitlon 
itaelf, and the sources of knowledge 
lying therein, must be subjected to a 
critical examination. 


MATERIALIONM.- The doctrine which 
denies the existence of any spiritual 
substance, and holds that mind is 
mere matter, or a product of the 
material organisation: oppamed to 
Ideallam and Spiritualians. 


Medium. A person aupposed to be 
sensitive to control by incarnate 
apirita. 

Memory:~An ideational process of 
reproduction and = recollection — of 
prior experiences. 

Metaphysical:~ Pertaining to meta- 
physics. Abstract. 

Metaphysics—‘That xacience whieh 


secks (o trace all branches of human 
knowledge to their firet principles in 
the constitution of human nature. The 
science of mind or intelligence. The 
word is applied to the acience which 
studies things as they are, as well as 
‘things as they appear. Sometimes 
used aseynonymous with paychology 
9 Sometiines as synouymous 
with ontology [q.v. . 

Metempsychosis --‘The transmigration 
of the soul or ego from one bodily 
form into another. 

Mind, or Soul--- The thinking principle ; 
that by which we feel, Know, and 
will, and by whieh the body — ix 
animated. [See soul.) 

Motive— Whatever attracts the will: 
the apprehension of a destrable end. 


NEGATION —The opposite of affirma- 
tion. The denial of a connection 
between ideas. | Thus,“ The snow is 
not perfectly white.” 

Nominalism—The assertion that) the 
universal, or general, has no exiat- 
ence, or objective reality, other than 
as aoname which is applicable in- 
differently to various objecta which 


resemble one another in certain 
reapects. 
Noumena— Things iu’ themselves, 


objects of pure thought apart from 
all elementa of the senses. The 
reality underlving phenomena oor 
appearances. 


OBJECT ~-Whatever 


recogniaes. 

Obsession— The supposed — efforts 
of an evil spirit to influence a human 
being. Alav a “ fixed idea “ in the 


iuaanu. 
——— which is hidden or 


secret. 

Untology—The doctrine of being. 
That part of the science of meta- 

——— which aceks to investigate 

and explain the nature and essence 
of all things——their ultimate reality. 

Orientation— Norma! ability to recog- 

one’s surroundings. 


PERCEPTION — Objective knowledge, 
the apprehenalon of external reality. 

Phantasm-—An apparition of a person 
atill living. 
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& PSYCHOLOGY 


Phenomenon—Something seen or 
perceived. Literally an appearance. 

Philomathic—Pertaining to the love 
of learning. 


Philosophist—A lover of sophistry, 
a would-be phi r. 

Philosophy— Literally the love of 
wisdom (philos, love: sophia, wis- 
dom). The search for wisdom. In 
modern usage philosophy may be 
defined as the universal acience 
which alms at ap explanation of all 
the phenomena of the universe by 
ultimate causes. It seeks to explain 
phenomena by inquiring into causes, 
reasons, powers, and laws. Applied 
to a particular sphere of knowledge, 
it denotes all the general principles 
relating to that sphere—e.g., moral 
——— tneans the aclener which 
treata of duty. 

Phrenology-—- Literally the sclence of 
the mind (phren, the mind, logos, 
discourse). The term now means a 
doetrine founded on an assumed 
knowledge of the functions of various 
parta of the brain obtained by com- 
maring their forms and magnitudes 
in different individuals with the 
traite which these individuals are 
found to possess, The theory waa 
first premundtd by Gall, a Viennese 
physician. The faculties in this 
system are divided into two groupa— 
feelings and intellect. A phrenological 
chart ina imap of the head drawn on 
the skull which purports to indicate 
on the exterior the particular areas 
of feeling or intellect which He in the 
brain underneath. 

Planchette --An apparatus for record- 
ing delicate movementa of the hand, 
and by which so-called | automatic 
or apirit writing is obtained. 

Platonic - Pertaining to Plato, or his 
philowophy. 

Platonism -- The ethics, physics and 
dlalecties of Plato. It la maintained 
that there fs no one system in these 
writings to which the author uni- 
formly adheres. 

Poltergeist --A supposititious incar- 
nate being which, while remaining in- 
Vinible, demonstrates by mischievous 
vets and noises, usually in or about 
houses, 

Preternatural— Transcending 
lary tatural agencies. 

Psychiatry —The medical treatment 
uf mental diseases. 

Psychic, Psychical—-Pertaining tothe 
humian soul or spirit or mind.  Es- 
pecially now applied to that foree by 
means of which apiritualiste aver they 
can communicate with the = apirit 
world, also by which they can move 
material things without physical 
agencies. The force by means of 
which so-called spiritualistic phenon- 
ena are produced. 

Psychology —That branch of philo- 
sophy which studiea the human mind 
or Boul, and consciousness wherever 
found, as tn the lower animals. 

Psychometry—The power supposed 
to be posaeassed by aome persons of 
necertaining from an article some 
characteristics oof its possessor. 
A method of determining the interval 
between the reception of a sensoty 
stimulus, and the execution of a 
reaponsive movement. 

Psychoses—The manifestations of 
phenomena of mind. 

Psycho - therapeutics — The treat- 
ment of morbid conditions by ‘ sug- 
geation “ or —— 

Purpose—-A_ deliberately-formed in- 
tention with regard to a series of acta, 

RAPPORT.‘The peculiar 

— relationshi 
which exists between a hypnotised 
person and the hypuotiser. 

Rational Psychology—The investiga- 
tion into the nature of the mind it- 


ordi- 


Realism—The doctrine that matter 
existe per se and apart from the 


subjective sensations of the ° 
cipient mind. Opposed to idealiem 
< 


[q.-v.]. 

Reason—(1) The intellectual power of 
understanding; (2) the particular 
exercise of the understanding in- 
volved in the process of reasoning ; 
(3) the total ueente of spirit 
power posscesed by man. 

Reflex Action—Movement in res 
to sensory stimuli without the inter- 
vention of any mental effort. 

Resolution—The mental determina- 
tion of a purpose. 


SCEPTICIONM—Absolute scepticism 
is the theory that positive truth is 
unattainable by human intellect; 
partial scepticism discredita some 
convictions of mankind, generally 
deemed to be of vital importance. 

Self——-The subject of iudividual con- 
SCLOUBHERA. 

Self-consciousness—-The procesa of 
reflection on the self. 

Sense—The capacity of the living 
being for a particular species of 
sensation. 

Sensibility—The power of experienc- 
ing sensation. 

Sentiment— An emotion of an abstract 
character. 

Socratic—Pertaining to Socrates, the 
Gireck sage, or to his method of teach- 
ing and philosophy. That method 
was by means of interrogatories. 
The proposition was not laid down 
authoritatively, and the pupil was 
led to acknowledge it by a series of 
questions put to him. he inductive 
method and the definition of ideas 
are two principles of science ascribed 
to Socrates. 

Soul——-The mental principle believed 
by Animists to be separate from the 
body, and having personal individ- 
uality. 

Spectre—-A — apparition. 
Splnozism - The aystem of philosophy 
of Spinoza, born 1632, died 1677. 
Spiritualism, or Spiritism— A form of 
ablmism which holds that the human 
identity persists after physical death. 
aud that incarnate apirits can by 
means of a peculiar psychic force 
columunicate in various ways with 

living human beings. 

Sub-consciousness, sub-liminal] 
consciousness— The conscious pro- 
cess given in a state of inattention ; 
— apart from the waking 
state. 

Subjective—Denoting mental in op- 
position to material phenomena. 
Syllogism—A type of deductive 

reasoning. 

Synthesis— The process of integrating. 
or combining, thought. 


TELEPATHY —Communication _be- 
tween mind and mind otherwise than 
through known channels of the 
RENIRER. 


ULTIMATE-—The last of a series. 


VOLITION—The act of determining 
choice, or forming a purpose. 

Voluntary—Pertaining to the will; 
subject to, or controlled by, the will. 
Intentional. [See refex action.]} 


WEREWOLF—A conception belong- 
ing to the superstition that human 
beings took the form of wolves, 


while human 
Will The eapabilits of self-determina- 
tion. Synonymous wi 


ZOOTHEIGM—The worship of Deity 
under the form of an animal. . 

Zoroaster—<A teacher of Hastern Iran. 
Date unknown (probably about 1000 
B.C.). 


.. 





roup {2 


GOVERNORS AND FLYWHEELS. ECHantcat 


Types of Governors. Centrifugal Force in Machine Construction 
and its Requirements. Different Kinds of Flywheels. Hammers 


ENGINEERING 
14 


APFLIRD MACH ASK 
concluded fron page 1408 





By JOSEPH G. HORNER 


]t seems a far cry from the devout Galileo 

watching the swinging of « Jump in the dim 
religious light of a church at Pisa to the mathe- 
matical theory of a governor ! 

ret the factors that enter into calculations 
concerning governors are related to those with 
which the swinging of a pendulum are concerned. 
A few simple tests with a leaden ball attached 
toa fine thread suspended from a hook or nail 
will reveal one or two important relations 
between the length of thread and number and 
time of oscillations. If the arc through which 
the leaden ball swings be not very great, it will 
be noticed that with the same length of string 
the same time is occupied by each oscillation, 
although the angle through which the pendulum 
swings may vary. In other words, the oscilla- 
tions through small arcs are ochronous (Greek 
tsos = equal, chrunos = time). 


The Pendulum and the Governor. 
Careful observation would also show that as the 
thread is increased in length the time occupicd 
by each swing increases, and that the number of 
oscillations in a given time decreases. With one 
thread 9 or 25 times as long as another, the 
time of each oscillation will be three or five 
times as long, and the number of oscillations 
reduced to $ or }. That is, in different pen- 
dulums, the duration of the oscillations varics 
as the squzre root of the length of the pendulum, 
and the number of oscillations in # given time 
varies inversely as the square root of the length. 
Several important relations are shown by the 
formula @: 1:9. where ¢ is the time in 
seconds of one oscillation ; x, the ratio bet ween 
the circumference and diameter of a circle 
= 31416; 1, the length of pendulum; g, the 
acceleration due to gravity, 32°2 feet per second. 
Thus, 


tg . wl, 
and therefore time, 
€:: 1. 
/ g’ 
and acceleration of gravity, 
¢ ae rl 
9 —* 


(This latter formula has been used for deter- 
mining the value of the acceleration of gravity 
at different points in the earth’s surface.) 

The connection between the theory of the 
pendulum and that of the governor m more 
clearly seen in considering the action of a simple 
conical pendulum [216]. The ball G, sus- 


— by the string GH, from the point H, 
ribes a circle as shown by the dotted lines, 


a7 


- jn & given time. 


G 


outlining in its revolution the figure of a cone. 
Now, the forces which act on G are identical 
with those acting on the balls of an unlosded 
Watt governor, if we neglect the weight of the 
arms and sleeve. 


The Operating Forces. These forces aro 
three in number: A, the tension or pull of the 
string, as shown by the arrow, along (HH, this 
being equivalent to the pull of the arm of a 
governor [217]; W, tho weight of the ball acting 
downwards ; F, the centrifugal force tending to 
move the mass outwards frum the centre (ave 
below). Here, then, we have a system of 
forces in equilibrium to which the triangle of 
forces may be applied [217]. Then, F: Wi :rsh, 
r being the radius from the centro of the massa 
to the axis, and A tho height of revolution. 
Therefore, F x AW x 4, and since, as stated 
below, centrifugal force 

Wx'rn? 
ny ” 
this value of F may be eubstituted in the 
equation: 


Waite! ch Wxe 
{My 
and 
Wrern? xh Wer x Wig. 
Therefore, 
ke eT —— 
Wrirn- wnt 


and since PO00g + w? in w constant, it is clear that 
the height of revolution, 4, docs not depend on 
the weight of the ball or the length of the arm, 
but on the rate of revolution. As this in- 
creases, h must diminish, just as the shortening 
or lengthening of the rod of an ordinary 
pendulum affects the number of oscillations 
As h diminishes, owing to the 
increased speed of tho engine and consequent 
flying outwards of the bells, the sleeve is 
raised, and this, acting on the links and levers, 
partially closes the throttle valve, and so reduces 
the volume of the steam and speed of the 
engine, as described later. 

If the number of revolutions per minute are 
known, the value of h may be found for this 
class of governor by the above equation (7? 


= .—*, then the number of revolutions per 
exh 
minute 
l 
e= 
v 4 
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The Loaded Governor. In order to 
enable the governor to work at a higher speed 
and operate the throttle valve with greater 
delicacy and precision, the governor is loaded by 
a central weight, and the relations shown by the 
equations for an unloaded governor then become: 

p = 2009 (~+*) 
wn” w }’ 


_ 1 900g + w 
n=i,/' h (“3*). 
in which, W is the weight in pounds of the central 
weight, and w that of each ball. On comparing 
{hese equations it is clear that for any particular 
height of revolution, the speed of revolution is 
greater in the loaded than in the unloaded type ; 
and that for any particular rate of revolution, 
the height, h, is less in the loaded form than 
in the other type. Also, the advantage in speed 
is represented by the ratio W+w: s/w. 
Friction has also to be considered, but both 
theoretical and practical demonstration show 
this to be a negligible quantity as W + w is 
increased. Loading a governor either by a 
central weight or a spring thus provides a meana 
of overcoming great frictional resistance. 

Centrifugal Force. In considering 
the forces acting on the balls of a governor, 
allusion was made to centrifugal force. and, 
before proceeding further, it will be advisable to 
consider this force. Really the term centrifugal 
(Latin centrum — the centre, fugio = I fly from) 
is &@ misnomer bequeathed to us by early philo- 
sophers, who concluded that a force existed 
tending to drive bodies revolving in a circle 
away from the centre. Otherwise, they argued 
arene how shall we explain the counter- 
aluncing force necessary to compel a body to 
revolve in a circle as seen, for example, in the 
whirling round of a weight attached to a string. 
Hence, the term centrifugal force was ured to 
indicate the tendency of the body to fly from 
the centre, and centripetal force to indicate the 
pull towards the centre, these forces being 
necessarily equal and, of course. opposite. 

Actually, howtver, the tendency of such a 
body is to continue its motion in a straight 
line--i.e., to obey Newton's first law, “ Every 
body continues in a state of rest or of uniform 
motion in a atraight line, except in so far as it is 
compelled to change that state by force acting 
on it.” Therefore, at any point in the circle 
the body W [218] is forced to move in an 
unnatural path, and tends to move as a tangent 
to that circle, as al a—b, c-d, e-f. Remembering 
that the term acceleration may mean a change 
in direction as well as in velocity, the body W 
thus has an acceleration towards the centre 
of the circle, its amount being represented by 
tia+r; v=: velocity in feet per second, and r = the 
radius of the circle in feet. The centrifugal 
force is the product. of this acceleration and 
the mass of the body, and since the latter 
weight of body 

— Oe 


— 


9 
then P- we 


s s 9 8 
in which F represents the magnitude of the 
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centrifugal force and W the weight of the 
body in pounds. As velocity 
_ 2rxn 
60 
(2xr being the circumference of the circle, and 
n the number of revolutions per minute), this 
quantity may be squared and substituted for 
+ in the formula, thereby giving another state- 
ment for centrifugal force when the number of 
revolutions per minute are known. 
F = Wr'rn’ 
900g © 
Wherever, in engineering, revolving masses 
are concerned, these centre furces have to be 
considered, and if there exist any lack of balance 
in the revolving parts, the wear on the bearings, 
and the vibration set up, will cause considerable 
damage. ; 


Bursting of Flywheels. Inthe governor 
(which regulates the speed of an engine), centri- 
fugal force is utilised in the opening out of 
the balls, but in the flywheel (which steadics 
the speed of an engine), and other revolving 
wheels, centrifugal force produces a tension in 
the rim sufficient at times to burst the wheel, 
sometimes causing loss of life. Consider the 
rim to be divided into a great number of small 
sections, as in 219. The centrifugal force for 
cach separate section is then equal to: weight of 
section x 7*47g. For the whole, the aggregate 
of all the sections, F -- weight of the rim x vr? -- rg. 
The tensile stress, however, in the rim acting 
tangentially as in 218 amounts to 

: weight of rim x v? 

2rrg " 

The Purpose of Flywheels. The main 
purpose of the flywheel is to provide a reservoir 
of energy. In the steam engine, and also 
in gas and oil engines. the energy is supplied 
in jerks, as it were, at brief intervals, while 
the work to be done—the resistance to be 
overcome—is & constant quantity. This inter- 
mittent supply of energy is sometimes noticeable 
in steamers propelled by paddle-wheels as a 
monotonously regular forward jerk. But the 
enormous mass of a steamer. a locomotive, or a 
train is sufficient to store up the excess of energy 
during the period when the supply is greater 
than the demand, and to part with it when the 
resistance exceeds the power supplied. Hence, 
it is hardly necessary to say that a flywheel is 
not required in marine or locomotive engines. 
There is another case where a flywheel is needed 
—when the energy imparted is used periodically 
instead of regularly. Punching and shearing 
machines are an example of this intermittent 
utilisation of energy. The accumulated energy 
of the flywheel is sufficient to produce the 
operation of punching, shearing, slotting, 
etc., when without its aid the engine would 
possess insufficient power to perform these 
operations. 


The Stored Energy of Fiywheels. 
The energy acquired by the flywheel is called 
“kinetic energy.” Work is performed by the 
flywheel in virtue of its motion just as the 
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potential energy of a pile-driver cnables it to 
perform work in virtue of its position. Work is 
done until the body —— kinetic energy 
is brought to rest. e kinetic energy of a 
moving body of mass m 

_ mx 

On ° 

and in the case of a wheel the velocity in feet per 
Kecond 

__2urxn 

6560 
where n is the number of revolutions per minute. 
Therefore kinetic energy of flywheel 

rx n\? 
m™xX\" 60 ) _ mx 4drtrt xn? omx rr? x nt 
29 2g x 3600 2g x 900 

Inspection will show that for one particular 
flywheel all the quantities in this equation are 
constant except ». Hence the kinctic energy 
depends directly on the square of the number 
of revolutions in a minute, while for different 
wheela the energy is proportional to the mass 
and the square of the velocity. 

Practical Issues. It must not be 
imagined that the design of an engine governor 
is ko simple a matter as to be embodied in the 
formules just given. If such were the case, 
there would not be so large a number of varia- 
tions in design. Many of these are veritable 
puzzles to the uninitiated. But if we consider 
for & moment or two what a governor is expected 
todo in the modern factory or generating station, 
we shall at least understand that the problems 
presented are not so casv of solution as they 
appear on first thoughts. 


Conditions of Governing. The most 
exacting conditions are those that exist in cotton- 
spinning mills and in electric gonerat ing stations. 
A variation of about 2 per cent. in the number 
of revolutions per minute of a high-speed engine 
is as much as is consistent with steady, satis- 
factory working. ‘Two per cent. is a very small 
margin when we remember that the governor 
cannot begin to act until the speed of the engine 
changes. Hence the necessity for responsiveness, 
a need which increases with speed. So that the 
difficulties of fitting governors instantly re- 
sponsive are much more difficult of solution than 
they were in the old days of slow-running engines, 
for which the Watt governor answered well 
enough. A very brief account of some of the 
principal devices is all that can be given here, 
bearing in mind that however diverse the 
forms, the principle remains unaffected—that 
is, the contrifugal force and gravity must be in 
equilibrium. It is necessary also to mention 
that improvements are not wholly to be credited 
to the governors alone, but also to hetter forms 
of throttle-valves, as those of double-beat. type, 
which are more delicate and precise in action 
than the old elliptical throttle-valve. 


Crossed-arm Governors. The carly 
type of Watt governor is shown in 217, where h 
is the height of the cone, measured from the 
radius linc r to the apex. This governor is too 
sensitive, because the height 4 varies greatly and 
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rapidly with changes of speed. As the number 
of revolutions per second varies inversely as the 
square root of h, itis not possible for the engine to 
run regularly. A better form is that in which 
two points of suspension are provided at some 
distance below the apex, because as the balls rise, 
the apex drops, and therefore there is less effect 
on the height of h than in the previous case, and 
the balls have to move a less distance to effect a 
change in speed. The best form possible in this 
design is the crossed-arm governor [220], where 
h remains nearly constant for all variations in 


oad. This is approximately isochronous, or 


astatic, a condition which is best fulfilled when 
the balls move in a parabolic path, and these do 
80 nearly. But it is not a perfect governor, 
because it is liable to hunt, due to its sensitive- 
ness. That is to say, it is too quickly responsive 
to minute changes, with the result that it will 
sometimes produce, instead of check, changes. 
Hence, pseudo-astatic governors, or those in 
which the too rapid action is checked by springs 
or weights, are preferred. Moreover, one essen- 
tial condition to responsiveness is that the 
governor shall run more rapidly than the engines, 
so that with the high-speed engines of to-day 
the speeds of governors have to he very high. 
Some contrasts are shown by the figures. 

Fig. 220 is a good pattern of crossed-arm 
governor, approximately astatic. It is driven 
by the small belt pulley A through bevel wheels B 
to the spindle (, carrying the crosshead 1), from 
which the arms are suspended. The sliding 
sleeve E receives the connecting rods by which 
the vertical movements of the arms are trans- 
mitted to the lever F, the spindle G of which 
actuates the throttle valve in any convenient 
way. 
Centre-weighted Governors. A much 
better type is the centre-weighted, or Porter, 
governor [221], made also with many variations 
in the details of fitting. Here—the example 
heing by Tangyes, Ltd.—the halls are connected 
to rods above and below, forked to embrace the 
top of the vertical spindle, and the lower portion 
of the central weight A. As they fly outwards, 
therefore, they raise the weight, but their move- 
ment is also checked by its resistance. The 
throttle lever B is actuated as before, through 
a forked end, and the governor is belt driven also 
by the pulley and bevel gears seen below. 

Spring Governors. In another large 
group of governors the resistance of a spring is 
utilised to check the opening of the balls. In 
these the resemblance to the Watt is not obvious. 
There are many, as the Hartnell [222], Burrell, 
Robey [223], and others. The power of the 
spring is adjustable. In 223 the governor con- 
trols the action of two sets of valves, as shown, 
with dashpots. 

Slip is fatal to the accurate working of gover- 
nors, hence the belt driving is often abandoned ; 
chain driving by à Renold chain sometimes takes 
its place, but more often the governor is put on 
the crank-shaft. 

Many governors exercise direct control over the 
slide valves through the slot links, an illustration 
of which occurs in 222. 


Flywheels. These are dangerous objects 
unless the resulta of centrifugal force are safe- 
guarded in some way. Many flywheels have 
fractured, with results disastrous to property and 
fatal to life. The following are the mcfhods 
adopted in modern practice. 

Cast -iron Flywheels. In casting 
these, the first difficulty lies in the shrinkage of 
the metal in unequal sections. Thus, the rim 
alone is considered in apportioning the mass of 
revolving metal, the arms being neglected, as far 
as their mass is concerned. Their only function 
is the due connection of the rim with the boss, 
and this is a point of cardinal importance—the 
embodiment of sufficient strength to resist the 
pulling or tensile action of the rim, and to 
resist the effect of stresses set up by the shrinkage 
of the cooling metal. The latter alone has becn 
the primary cause of many fractures of wheels, 
although the strength of the arms, as obtained by 
calculation, was ample. 

Causes of Ruptured Flywheels. 
When a flywheel cools after casting, the rim 
and central boss remain hot much longer than 
the arms, and so continue to shrink after the 
arms have set rigidly. This is where the mischief 
occurs. The shrinking rim and boss subject the 
arms to mixed stresses, and the arms resist the 
shrinkage of the rim and‘boss. The net result is 
that though the wheel does not fracture at the 
time of cooling, yet it is in such a condition of 
interna] stress or tension, that a slight excess of 
speed of revolution above the normal is liable to 
fracture it. It is a fact that the majority of 
— fractures arise from this cause alone. 

uch can be done by care on the part of the 
designer and founder to proportion the rim, arms, 
and boss; or by hastening the cooling of the rim 
and boss, and delaying that of the arms, so that 
the cooling shall take place in about — times. 
This is properly done in cast-iron flywheels; but 
as there is always an element of risk, the practice 
has grown of abandoning such wheels in favour 
of those built up in separate pieces, bolted 
together, and in another direction of using arms 
of wrought iron in rims and bosses cast around 
the ends of the arms. 

Though, therefore, cast iron is used for wheels 
of small and moderate dimensions, the composite 
wheels are almost invariably used for those of 
large dimensions. 

Wheels with Wrought-iron Arms. 
Tn these the arms are cut off from the bar, 
jagged at the ends, and inserted in the mould 
with the jagged ends projecting into the spaces 
prepared for rim and boss, and the metal is 
poured round the ends, so enclosing them. There 
are two objections to this, one being the flimsy, 
skeleton-like, unsightly appearance of the arms ; 
and secondly, the real risk of the arms becoming 
bent by the centrifugal efforts of the rim, an 
accident which has frequently — Hence 
the reason why the built-up wheels have pre- 
ference. 

Built-up Composite Wheels. Of these 
there are several designs, the best of which 
are found in mill engines, often combined with 
toothed wheels. Various means of union are 
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adopted. The rim is cast in segments, and united 
with cottared dowels. The arms are cast indi- 
vidually, and bolted to the rim across the joints 
of the latter, and also bolted to a central bosa. 
Or sometimes the boss segments are cast with 
the arms, and bonded with wrought-iron rings to 
maintain them truly. 

Grinding Wheels. Revolving masses are 
continually exercising the ingenuity of the 
mechanic. The modern practice of grinding as a 
rival to purely cutting operations has given an 
immense impetus to the development of the use 
of rapidly rotating wheels of emery, corundum, 
carborundum, etc. Comparisons with the old- 
fashioned grindstone crawling slowly round at 
about 100 revolutions per minute gives no manner 
of idea of the emery wheels of to-day. ‘The 
latter run at a peripheral speed of about 5,000 ft. 
per minute, and this subjects them to a tensilo 
stress tending to burst them of about 75 Ib. per 
square inch. Of course, such wheels do some- 
times fracture, but evil results rarcly follow, 
because provision is made with a view to prevent 
the fragments from flying asunder. This takoa 
two forms. In one (224, 225, and 226] the body 
of the wheel is so gripped by bosses that, oven 
though it breaks, the pieces are still retained. 
In the other [227] a hood (A) encircles the wheel. 
excepting just at tho locality where the actual 
grinding is being donc, and so confines fractured 
portions. 

Centrifugal force has to be carefully considered 
in connection with the armature windings of 
dynamos and motors. If these are not secured 
efficiently with bonds, the wires will fly outwards, 
and so work loose. 

High-apeed Shafts. A dynamical cffect 
of much practical importance arises out of the 
rotation of unbalanced shafts, particularly that 
of crank shafts. The counterbalance weights put 
in the driving wheels of locomotives are carefully 
calculated and located to neutralise the dynamical 
effect of the two cranks, which are situated at 
right angles to each other, and by which the 
driving wheels are rotated through pistons and 
connecting-rods. They do for the crankshaft what 
the pad does for the ordinary steam engine. 
But for these cranks the motion of the engine 
would produce a succession of hammer-like 
blows on the rails, destructive alike to the rails 
and the mechanism of the engines. 

The cranks of compound marine engines are 
balanced, but in a different way. Extensions are 
forged on the cranks at the side opposite to tho 
crank. 

When there are three cranks situated at 
angles of 120°, no counterbalancing is necessary, 
because the cranks balance cach other round 
the axis. 

Precautions with High-speed Pulleyr. 
Plain shafte and pulleys, having no sensible 
lopsidedness, often develop wobbling or vibratory 
movement at high speeds. In the case of paces 
this is pbyialed. at the speeds at which the 
generally run, by balancing them in the cou 
of manufacture on knife edges, and carefully 
removing metal from those portions which come 
to rest in the lowermost positions. This is 
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neccasary in all high-speed pulleys. But shafts, 
though turned truly, do at a very high speed— 
the critical speed—develop vibration which often 
subsides at a higher or lower speed. In such 
cases extra bearing support must be afforded, 
or the shafts must be stiffened without increasing 
their weight. This explains, too, why stiffness 
in a shaft is of greater importance than mere 
torsional strength. The Jatter alone would yield 
impracticable results, It also explains why stec] 
has superseded iron for shafting in present-day 
design. 

Pulleys and drums of great weight on light 
shafts inevitably set up vibrations, in spite of 
good balancing ; hence it is necessary to lighten 
them where possible. In present practice, pulleys 
of rolled stecl have largely superseded the 
heavier ones of cast iron; and those built of 
timber, lighter than steel, enjoy a rapidly growing 
popularity. 

Hammers. (f the gravity mechanisms pure 
and simple, perhaps the most obvious are the pile- 
driving monkeys, and the steam and drop 
hammers. Here foot-pounds — |b. weight 
multiplied into the height fallen in feet, repre- 
sents the dynamical effort. In either case the 
monkey, or the tup, is the weight usually taken as 
the falling weight, though in steam-hammers [228] 
the weight of the piston and piston-rod should 
be included. An ad vantuse of all these mechan- 
iams is that one of the factors is capable of 
Variation, that of the height of fall. In the pile- 
driver, the winch by which the monkey is raised 
regulates it: in the steam-hammer it is the 
volume of steam admitted ; in the drop-hammer 
the height is regulated by the belt or board. 

Although we have spoken of the falling weight 
of a hammer only, few steam-hammers are made 
like this now, but the pressure of steam is intro- 
duced to accelerate the descent of the tup. This 
increascs the speed of working, enabling many 
more blows to be struek in a given time. in 
addition to the greater dynamic effect. Hammers 


are made gencrally to operate by working a hand- 
lever for cach blow, or self-acting, as in the type 
shown in 228. Note should be made of the great 
relative mass of the anvil-block A, of cast iron, 
which is absolutely necessary to enable it to 
absorb the blows without excessive vibration. 


The Hammer Blow. The energy of the 
blow of a hammer is expressed in foot-pounds, 
and may be ascertained by the following formula : 


a -. Area of piston in square inches, 

p = Average pressure of steam on piston during 
downward stroke in pounds per square 
inch. 


S — Stroke of piston in feet. 
W - Falling weight in pounds. 
E -. Energy of blow after full stroke, and before 
striking, in foot-pounds. 
E = (ap-+ W)S. 

The velocity of the tup the instant before 
striking may be calculated by the following 
formula: 

P . Total pressure on piston — pa. 
F - Total force causing downward acccleration 
_ P1Ww= pay W. 
q Acceleration due to gravity - 32°2. 
V = Velocity after full stroke and before striking, 
in feet per second. 
re, 2FYyS 
V We 

The foree of a blow cannot be stated in terms 
of weight at all, because the pressure of a weight 
is continuous, whereas the force of a blow ia 
expended in a moment. Messrs. B. & S. Massey, 
the steam-hammer makers, have, however, 
ascertained by careful experiments that the 
maximum blow of a 5-ewt. double-acting steam- 
hammer, with moderate steam pressure, pro- 
duccs a crushing effect upon a piece of hot iron as 
great as that produced by a load of about 30 tons, 
and a $-cwt., double-acting steam-hammer, a 
ccushing effect equal to that produced by a load 
of about 24 tons. 


Applied Mechanics concluded 
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Pianoforte Study 


continued from yp, 189d 


By M. KENNEDY-FRASER 


ALTHOUGH the pianoforte is a comparatively 

modern instrument, and had not yet ousted 
the harpsichord by the end of the eighteenth cen- 
tury, still, the keyboard music of the Elizabethan 
period (1600), when English harpsichord piayers 
and composers were the first in Europe, is adapt- 
able to the modern instrument. The music of 
the French Couperin of a century later (1700) is 
a rich storehouse of dainty keyboard picces, 
while his contemporaries, the Italian Scarlatti 
and the German Bach, are used at this day as 
pianoforte classics. 

Grading our Teaching Material. In 
grading music, moreover, for teaching purposes 
we do not take it chronologically. On the con- 
trary, we should start with the music that is easily 
understood at the pom day, and gradually 
learn to appreciate the idiom of the more difficult, 
because more remote, classics. And here, again, 
it is wise to begin with the music of Clementi, 
who lived a century later (1800) than Couperin. 
Clementi’s musie helps to form good keybvuard 
habits, Iving easily as it does to the hand, and 
affording a rich supply of pleasant material for 
the practice of scale passages and broken chords 
and the like, and containing nothing eccentric. 
It is not, however, very exhilarating musically, 
and the young student must have this sort of fare 
interlarded with bits from the modern romantic 
school—Schumann’s ‘‘ Jugend Album,” Tschai- 
kowsky’s “ Jugend Album,” Grieg’s “ Lyric 
Pieces,”’ Jensen's “ Wanderbilder,” and the like. 
Easy duet playing should be begun as soon as 
possible, and if Mrs. Curwen's method be used 
for beginners—which can be highly recommended 
---the elementary duets in it wiil be found to 
open an easy door to the delightful world of 
‘‘ensemble ” playing. The study of the really 
great masters of pianoforte literature-——Bach, 
Chopin, and Beethoven—must not be entered on 
too soon ; Schumann’s bigger works, his “* Papil- 
lons,” ‘* Novelettes,” ‘“ Fantasie-stiicke,” etc., 
should also be left to a fairly advanced stage. 
His music, on the whole—like that of Brahmsa— 
is not so well calculated to lead the player into 
good tone production as Chopin's, although there 
are some works that prove the exception-—for 
special purposes. 

Influence of Chopin. Chopin’s influence 
on the player’s technique is like that of Bellini’s 
on the singer’s. These both insensibly lead the 
student into the “ bel canto ” with its exquisite 
beauty of tone and phrasing. One may say 
that, as a rule, the student should study the 
beautiful before the characteristic. 

Mendelssohn's “ Songs without Words” are 
dainty little tone pictures suitable to lead up to 
more solid fare, and a useful edition of 
them is Germer’s, where you will find them in 


the order of difficulty. Easy and graceful salon 
music, such as Durand’s waltzes and Codard’s, 
Schuloff's, and Chaminade'’s pieces, should not 
be neglected, especially in the pianist’s early 
stages, as they are suggestive as to colouring, 
rhythm, ote. Neither should waltzes be tabooed, 
as they teach much in a simple way in the 
matter of good phrasing and good melady work, 
and, again, rhythmical fecling. An excellent 
introduction to Chopin's Nocturnes. will be 
found in some of Field's; and the knowledge of 
the fact that the French Pole began his noc- 
turne writing in imitation of the Irish pianist 
composer makes the comparative study of the 
two interesting. 

Introduction to Study of Bach. The 
best introduction to Bach is Bach. Use his 
little preludes and his two-part and = three- 
part ‘ Inventions” sandwiched with the cary 
gavottes, etc., from the suites; but the study of 
Bach should be preceded by a good course of 
Scarlatti. As we have said, in the earlier 
stages use the lighter works of the classical 
school—some of Kuhlau's sonatinas can be 
recommended—but do not omit to couple thes: 
with short romantic pieces. | 

Beethoven stands as the dividing line between 
the purely chesical and the ultra-romantic 
schools. The great classicists before him were 
Haydn and Mozart; the great romanticists 
after him were Schumann, Chopin, and Liszt. 
The latter almost completely changed the style 
of pianoforte playing, but they themselves 
were grounded in the older classical school. 
Liszt, the greatest pianist of the nineteenth 
century, was a direct pupil of Czerny, whoss 
pupils we all are, in an indirect way, through the 
practice of his famous studies. 

It is reported, by the way, that the master 
wrote these studics standing at a desk in his 
teaching-room, while his pupils played through 
what they had prepared for their lessons. 

Guides to Teaching Material. As a 

uide to the choice of teaching material of all 
kinds, one should possess such a book as Esch- 
mamn-Dumur's “Guide du Jeune Pianiste,” 
which is a catalogue of the entire repertoire of 
pianoforte pieces and studies graded from the 
earliest stages up to the virtuoso summit. 

For the application of educational principles 
to the elementary teaching of music there is 
Mrs. Curwen's Teacher's Guide, in two grades. 
and for helps in teaching the elements of form 
and elucidating the emotional content one should 
consult such books as Carpé’s “ Phrasing ” 
(Novello), Ridley Prentice’s “The Musician’ 
(a guide for pianoforte students in six grades), 
Knott's ‘“ Elements of Music,’ and i) 
“New Morley.” If we buy our music (the 


2023 


standard works) as far as possible in volumes, 
we may thus form a library. The classics are 
cheap. Mendelssohn's complete pianoforte works, 
for instance, can be had in a beautiful edition for 
7s. 6d. A complete cals Ae Chopin’s mazurkas, 
the very best edition—Bote and Bock—can be 
had for 2s8., and 80 with all his works. Beethoven, 
Schubert, Schumann, can be had on like terms. 
But it is a mistake to buy miniature editions for 
atudy, a8 they are bad for the eyes, and hinder 
ease in playing. 

Sight Reading. As we advance we must 
patiently work at sight reading. In the elemen- 
tary stages we may use Kunz’s “ Canons ” 
(five-finger exercises in all keys), which can be 
used later as material for the practice of trans- 
positions. With a fellow enthusiast Jet us 
play four-hand arrangements, beginning with 
easy gavottes by Rameau, Sully, etc., and 
persevere till we can play the symphonies of 
Haydn, Mozart, Schubert, Beethoven, and 
Schumann. 

Nothing is s0 good for sharpening our rhyth- 
mical sense, and for acquiring and keeping up 
the art of sight reading, as ensemble playing 
of any kind. We should play accompaniments 
to violinists and singers whenever we havo the 
chance. Begin with easy things. The good 
accompanist ix rare. Schumann said that 
accompanying was a test of the musician. 
Transposition, which has alrerdy becn treated 
in the SeLr-Epucator [see page 1057], should 
he studied, and for practising material we 
might. get * Warriner’s Transposition.” In addi- 
tion to the sight reading of song accompaniments 
we should study the best of the art songs, and 
ask the co-operation of singers. Such songs 
should not be approached merely from. the 
Kinger'’s point of view—pianists will learn much 
from them. 

The Modern Composers. There yet 
remains to be mentioned the pianoforte music 
of the latter half of the nineteenth century— 
thet of the German Brahms, of the Scottish- 
Norwegian Grieg, of the Bohemian Dvorak 
(whose original four-hand music, ** Legenden ” 
and “Slavonic Dences,” is of great) value), 
of the Russians, Rubinstein, Tschaikowsky, 
(deazounow, Arensky, Rachmaninoff. Blumen- 
feld, Scriabine, Liedoff, and others; and that of 
the Parisian School—Saint -Saens, César Franck, 
Claude Dubussy, Mozkowski, Chaminade, etc., 
of the Ncottish-American Edward Macdowell, 
whose “American Wood Idylls,” “Sea Pieces,” 
‘Indian Idylls,” and the like, are charming 
tone sketches of a light nature. The British 
composers since Sterndale Bennett, whose 
* Lake.” “ Millstream.’ and ‘ Fountain are 
wlike poetic and pianistic, although they 
hzve occasionally written for the piano, have 
yet occupied themselves chiefly with cantatas, 
operas, and orchestral work, although mention 
must be made of Sir Alexander McKenzie’s fine 
pianoforte concerto, the “Scottish,” a work 
of really high rank. The younger British 
composers are, however, writing extensively 
for the piano, and among them there is not 
only great promise for the immediate future, 
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but already brilliant achievement. Perhaps 
the new “ Edition Chas. Arison” will ‘do for 
these what “ Belaieff” has done in the past 
for the Russian school. 

Teaching. A few words now ahout teachers 
and teaching. Much is required from the piano- 
forte teacher. He is expected to teach alike 
literature and public speaking, as it were ; 
he not only reads the classics with us, but 
trains us as dramatic reciters. Some teachers 
are strong on one side, some on the other, and 
some few are famed for both. Some try to 
meke of the pupil a sound musician, some 
specialise in training for brilliance, some try to 
give technique, some interpretation. The art 
of tone production, or touch, till recent times, 
was left largely to chance. The most far- 
famed teacher in Europe for the last twenty 
years hes been the Pole Leschititzky, in Vienna. 

e is an old man and much in request ; it is not 
easy to get lessons from him; but he has a 
great. number of “ preparers”? who work with 
him, giving two or three lessons a week, the 
master himself giving one lesson a month or so. 
Great artists—performers such as D’ Albert, 
Padcrewski, and others—sometimes give occa- 
sional lessons to artist pupils, but one goes to 
them for hints on style and interpretation, not 
for technical and systematic instruction. The 
Continental conservatoires are inexpensive— 
some of them, indeed, free—but although the 
small towns in which they are loceted offer 
advantages in the form of & musical atmosphere 
for the young student, the pianoforte teaching 
in some of them is based on out - of - date 
** Methods,” and the lessons given are of little 
more than merely nominal duration ; so that 
the student finds it necessary in meny cases 
to pay for additional private lessons outside 
the institution. 

Pianoforte Study in England. But, 
except for a perhaps cheaper and brighter 
life, there is no need for the ambitious pianoforte 
student to leave our own country ; and. indeed, 
except for the sake of gaining a wider end 
more varied experience at the end of his student 
days, before settlmg down to a teaching or 
performing carcer, it is foolish of him to leave 
our shores, since our own schools and privete 
teachers are really far stronger than the Con- 
tinental piano teachers at present. The student. 
must hear # great deel of good music; it is 
one of the most important factors in his educs- 
tion. Much good music can be heard in London 
and the provinces, orchestral, solo, instrumental, 
and vocal; and all the great performers visit us 
periodically. The pianoforte student must not 
neglect opera either, since much pianoforte 
music, many of Becthoven’s sonatas and 
Chopin’s compositions, for example, pre-suppose 
an acquaintance with dramatic diction, so to 
speak. The Royal Academy end the Royal 
College of Music can offer an all-round musicel 
education second to none in Europe. For 
pianoforte playing we can ‘nowhere get more 
satisfaction, more fruitful teaching, than at 
the Royal Acedemy, of which one of the pro- 
fessors has sent out the most complete and 


scientific monograph on pianoforte touch and 
technique (in its widest sense) that Europe or 
America has yet seen. We mean the author 
of “The Act of Touch,” ete.. so often quoted 
in these pages, Tobias Matthay, a Londun-born 
German, whose interpretative teaching is rs 
striking as his technical in its results. Students 
may enter the Royal Academy for one year, 
but three years is understood to be a course. 
They may entér at any time, although the 
acedemic year begins in September. Fees are 
thirty-three guineas per annum. Alike at the 
Royal Academy and at the Royal College, 
there are @ great number of scholarships which 
can be obtained by those sufficiently talented 
at competitions, the dates of which are duly 
announced. And, of course, private lessons 
may be obtained of all the teachers of these 
institutions, if the student does not wish to 
join one of these. 

Examinations. The“ Associated Board,” 
being a joint institution of the R.A.M. and 
R.C.M., is consequently the most esteemed 
examining body. Examinations in pianoforte 
playing are held by it all over the country,and 
in the Colonies at local centres. The professtonal 
certificates obtainable are those of the R. A. M.. 
the Metropolitan Examinations (Licentiate), held 
in September and at Christmas, and those of the 
R.C.M. (Associateship),-held at Easter. It is 
now quite expected that young professional 
musicians should pass one of these examinations, 
and it is difficult to obtain positions at schools 
without them. Students of the R.AM. and 
R.C.M. can, on leaving, obtain a teaching diploma, 
if proved deserving of such, and R.A.M. students 
who greatly distinguish themselves are awarded 
the A.R.A.M. (Associateship). 

As to the preparation for examinations, 
even if one feels oneself fit for the work, it is 
safer not to hurry. We should take two vearg, 
preparing the prescribed work for both. When 
the stuff comes out. study it carefully, make it 
our own, then lay it aside a littl: and take it 
up again to polish. Von Biilow said “ there 
never was a piece composed yet that had no 
difficultics ’ Select difficult passages and work 
at them quietly and steadily; know them 
intimately on the keyboard and go over them 
always with concentrated attention. Then 
gradually work them in with the preceding 
and following bars until] they are = securel 
built into the edifice. Then beware, for althoug 
practice means that we are getting our fingers 
to find their keys semi-automatically, yet we 
muat never let our playing get entirely automatic ; 
it then gets dead and goes from bad to worse. 
We must keep the rhythm alive, will it every 
time we play, and quick movements will not 
then run away with us; we shal] have them in 
rein. 

Necessity for Regular Practice. Many 
students who succeed in playing a toccato- 
like movement fairly well at first, practise 
it into everything that is bad just because 
they do not attend to what they are playing, 
neither musically nor technically, and 80 
the rhythmical grip is Jost, and nothing then 
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avails but to put the picce aside until such time 
as the mind can take it up afresh and give the 
needful vivid attention. 

To gain endurance we must practise regularly, 
but with breaks; it is not wise to play more 
than two hours consecutively, and not even as 
long as this until we are well in training.  Fre- 
quent quarters of an hour of tiring technical 
work suffice ; rest brainand nerve and muscle, then 
return to work. Begin as early in the day as 
possible, and take frequent intervals for healthy 
outdoor exercise. The amount of practice will 
count for nothing unless it is ecery day begun 
well and kept on the right lines. We should 
begin with, and have frequent recourse to, the 
Daily Tests, quoted from Matthay’s ‘ Act. of 
Touch ” and “ Relaxation Study.” 

The Student's Piano. Secure as good 
& piano as possible; it is one of our best teachers, 
because of the wonderful variety of tone ob- 
tainable from it. It tempts one to paint with 
tone. Have a grand if possible. If we ean 
afford only an upright (a cottage), we must. get 
the best maker we can afford ; and if we cannot 
buy outright, all the good makers offer the three 
years’ system, which is better than hiring. 
The best makers are Bechstein, Steinway, 
Broadwood, Erard, and Bliithner, and some of 
the younger English firma are also rising in 
public estimation. 

Performing and Memorising, Lastly, 
about performance. Tf we are amateurs we 
should try to play simple things to perfection, 
wnd should not attempt to perform to others 
things that. present real difficulties to ourselves, 
Needless to say, we must memorise one or two 
short Jyrics and keep them polished up ready for 
use, It will help greatly to memorise if we firat 
analyse. Loetous try it, say, for Grieg’s °° Elfin 
Dance’ from his first book of * Lyric Pieces.” The 
simplicity of the material and frequent repetitions 
make it comparatively casy. At is in the key 
of E minor, and the first tive chords—all of them 
the chord of E minor save one — give the rhyth- 
mical germ of the whole. Note the deviation 
at the third chord from B and E by contrary 
motion to C, printed in small type. 





The following passage is again made out of the 
E minor chord, this time it is embroidered with 
passing notes : 





Learn cach of these litte bits carefully and 


join them together. We shall not proceed 
further till we have absolutely mastered these 
two and their connection one with another. 
Next follows a repetition of the opening chord 
motive, this time on B minor; add this to the 
other two. 
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Then note specially, in what follows, the little 
fairy horn motive for the left hand. 


This requires very careful study and practice, 
and we must always attend to it, hearing the 
horns mentally before playing the passage, and 
listening to make sure that the horn passage 
really tolls through the upper accompaniment. 
And now the whole thing is repeated. ‘Then 
comes again the five-beat motive, very easy to 
remember this time, for it is in single notes, 
forming octaves between the two hands. 


ee —— 

In the next passage observe that there are 
two persistently recurring notes, A¥ in the right 
hand and C¢ in the left, while the moving notes 


E, F, G, and G, F, E, are just the reverse each 
of the other. 
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This fairy-tripping measure, after a repetition 
of the five elephantine footsteps, is again heard, 
although in the notation picture the A $ appears 
now as BP. Then follows an exact imttation 
of this a minor third higher, and still another and 
a higher, but this time not an ezact imitation, 
for the bass here moves in similar, not contrary, 
motion to the other moving part. 

















The second of this pair of bars is re-echoed in 
the two bars that follow, the only fresh idea being 
the suspension of the E over the D@, thus: 





And now all is repetition da capo, till we reach 
the last line, the coda, the tail-piece, which 
enters suddenly after the latter part of our 


Pianoforte concluded 





second motive, imitating and re-echoing it thus 
“with a dying fall ; 
to @. 






Chord of F. 


Chord of B. 





This re-echoing is based upon a series of 
chords, each introduced by a passing note half 
a tone below a note of the chord—these passing 
notes are printed in smaller type. Now we close 
with the opening chord motive, lengthened by 
typ additional throbs, and note here again how 
simply variety in unity has been obtained—unity 
and variety have been said to be the keys to 
beauty—by simple deviations in contrary motion 
from the two B's, thus: 





It concludes with these two dainty little elfin 
screeches on the chord of E minor with expressive 


* interloping half-tone-below passing notes—D %. 


If we have never memorised before, we should 
ai this, taking it quietly, perseveringly, in- 
telligently, orm eed and—provided we do 
not jet the mind wander—success is sure. 

Nervousness. Most artists suffer from 
nervousness. If we could think more of com- 
poser and composition and less of ourselves we 
might get rid of it. As Matthay has pointed out, 
if only you succeed in really listening while you 
play, and realise that your audience is listening 
also to the music, and therefore not to you per- 
sonally, that moment all nervousness disappears 
as if by magic. Practising clubs are useful. 
As members we may learn to play before others, 
which we should take every opportunity of 
doing. The key resistance varies on different 
instruments. It is well to be able to prelude 
that we may test this resistance sufficiently on 
& strange piano before beginning serious per- 
formance. We should practise preluding on 
series of chords and dare to improvise. If 
we persevere in this as in all else, what is 
exceedingly difficult to do at first becomes 
automatically easy in course of time, till we 
forget that we ever had to learn. 


RADIUM AND THE WORLD 


The Light Thrown by Radium upon the Origin and End of our 
Earth. The Rays and Energy of Radium. Radium and Life 
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HE revelation of radium has led us to believe 
that the human race may now expect many 
more million years of sunlight than we had hoped 
for ere the discovery of radium upset the accepted 
cosmical time-table. The accepted view as to 
the sun's heat was, as we have already scen, 
that it is produced by a continuous gravitational 
shrinking of his substance. Helmholtz, Lord 
Kelvin, and many other physicists have ad- 
dressed themselves to this problem, and the 
verdict passed upon humanity was that it cannot 
expect more than 5,000,000 years to live— 
probally 3,000,000 would be nearer the mark. 
After Ghat, assuming that the sun received no 
help from anything but his own shrinkage, he 
would be too cold to support life upon the earth. 
Reasoning from similar evidence the physicists 
were able to assign his age to the sun; but. 
while they declared that he may be perhaps 
25,000,000 years old, the geologists declared 
that the crust of the earth was far older, dating 
from hundreds of millions of years ago. There 
the controversy long stood. The late Marquis 
of Salisbury, in his once-celebrated presidential 
address to the British Association, in 1894, made 
much of this enormous discrepancy between the 
two estimates. It served his purpose, which was 
to discredit the theory of evolution. 

Is there Radium in the Sun? But if 
there be radium in the sun, then he has in tt 
another and most potent source of his light. and 
heat besides the shrinkage on which the phiysic- 
ists were calculating ; and his age may well be 
as long as that which the geologists demand as 
necessary in the past for the formation of the 
earth's crust. Furthermore, if there be radium 
in the sun, there is no reason why he should not 
be vivifying a happy and fruitful earth ten or 
fifty or a hundred million years hence, instead 
of leaving posterity to die of frostbite after only 
three million years. 

Let us glance for a moment at the reasons 
we have to believe that there is radium in 
the sun. In the first place, we have the 
fact, proved by Sir William Huggins and his 
followers. that suns and stars and comets con- 
tain just the elements that occur on the carth, 
the whole universe being thus made of the same 
material. Earth and sun were one in the nebula 
from which the solar system was formed, and 

therefore it would seem highly probable that 
any element occurring on the earth will also 
be present in the sun. A second reason for 
believing that there is radium in the sun is, as we 
have already seen, that its presence there would 
reconcile the disagreement between the cosmical 
time-tables of the geologists and the physicists, 
who are pluckily studying all time and all 
existence from the surface of this “ luke-warm 


bullet.” as Stevenson called the earth. A third 
reason is to be found in the fact that helium is 
known to be evolved from radium on the earth, 
and thus its presence in the sun suggests that 
there must be radium there also. 

Electrons from the Sun. But the 
reader will ask whether there is not. a very 
simple and definite manner of determining 
the answer to our question. If radium is truly 
an element, he will say, it must have a charac- 
teristic spectrum of its own. The lines charac- 
teristic of this spectrum should he recognisable 
in the spectrum of sunlight if radium be indeed 
present in the sun. Now, as a matter of fact, 
numerous observations have been made without 
obtaining any definite evidence from the spec- 
troscope of the presence of radium in the sun. 
This fact, however, does not outweigh the posi- 
tive arguments which we have already enu- 
merated and others which are frequently being 
added to them—for it seems probable that the 
characteristic contributions which radium might 
he expected to make to the spectrum of sun- 
light may be absorbed by our atmosphere in 
such a fashion that. they cannot be detected 
at ita bottom where we live. There is, nowa- 
days at any rate, no doubt that the sun 
gives out electrons just as radium does. 
One of the theories advanced for the forma- 
tion of a comet's tail—a subject. to which 
reference was made when discussing radiation 
pressure in the course on Physies—-was that 
these electrons hit a comet and develop its tail 
hy causing its lighter parts to stream behind 
it, for a comet dors not develop a tail until 
it approaches the sun, and the tail is always 
turned away from the sun. The electrons given 
out by the sun are believed to strike our atmo- 
sphere, and thus, in certain conditions, to make 
the rare gas krypton that exists in the topmost 
layers of the atmosphere to become Juminoua ; 
and that, it is believed, is the cause of the 
phenomenon known as the Aurora Borealts. 

The Cooling of the Earth. But, as a 
matter of fact, we need not wait for a positive 
answer to our question—at any rate in so far 
as we ask it in the desire to explain the dis- 
crepancy between the two rival estimates of 
the age of the earth. Professor Ernest Ruther- 
ford, of the University of Montreal, the most 
distinguished student of Professor J.J. Thomson, 
of Cambridge, has gone far to solve this difficulty 
for us. One of the means by which Lord Kelvin 
estimated the age of the earth consisted in a 
calculation of its “secular cooling ’’—the rate 
at which the heat is radiated into space. But 
Lord Kelvin could not take into account, when 
he made that calculation, the remarkable fact 
lately discovered by Rutherford, which is that 
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radium—or, at any rate, radio-active matter— 
is, 80 far as his observations have hitherto gone, 
a constant constituent of the materials that 
compose the earth’s crust. Now Rutherford 
has calculated the proportion in which it occurs 
in the earth’s crust, has cstimated the amount 
of heat which such a quantity of radium must 
produce, and has actually shown that if his 
calculations be correct, the radium of the 
earth’s crust suffices by its production of heat 
completely to replace and thus compensate 
for the heat which the earth constantly loses 
- by radiation into space. 

The Rays of Radium. Those immature 
atoms of helium, as we now believe them to be, 
which physicists call the Alpha rays, consist, of 
course, of material particles; they are not 
mere vibrations in the cther, like sunlight, the 
Roéntgen rays, heat rays, electric waves, and 
most of the others with which readers of the 
course on Physics are more or less familiar. 
But tho emission of these rays, and the pro- 
duction of the celebrated emanation to which 
they give rise, constitutes only one of the many 
activities of radium. Therc is a great deal more 
that goes on within the spinthariscope than the 
zinc sulphide paper reveals to us. The Beta 
rays, so-called, must Jater be discussed ; but 
we may here dispose of the third variety of rays 
which are constantly being given off by radium, 
and which are known as the Gamma rays (Alpha, 
Bota, and Gamma are, of course, the first three 
letters of the Greek alphabet). Now the 
Gamma rays of radium are cither identical 
with the Réntgen rays, which are now almost 
a commonplace, or are at any rate nearly 
identical with them. We may guess that it is 
the occurrence of these rays that explains the 
similarity, in the power of curing certain discases, 
between radium and the Réntgen rays. Like 
these latter, the Gamma rays have the most 
extraordinary penctrating power. It issaid that 
they can be detected after passing through 
five inches of armour plate. Not only does 
radium give out these rays, but it has the 
power of picking up, so to speak, any Réntgen 
rays that may be about. If you are looking at 
a piece of radium in the dark through a fluores- 
cent screen, you may notice that it shines more 
brightly than before if Réntgen rays are being 
generated in the same room, showing that it has 
the power of picking them up and giving them 
forth again in an altered form. 

What Halfa Pound of Radium Would 
Do. But in addition to the three kinds of rays 
to which special names have been given, radium 
is ever —— a large quantity of those rays 
which we heat. hatever the temperature 
of its oe it is always a little hotter. 
So powerful is this action, and so nearly in- 
exhaustible, that if you could obtain a sufficient 
supply of radium—probably half a pound would 
be quite enough—it would keep a room warm, 
not merely — your lifetime, but for hundreds 
of generations after you. We may note, how- 
ever, that, as Professor Curie has remarked, one 
would not care to be in the same room as half a 
pound of radium. 


Fastest Moving Matter Known. And 
now we turn to what are, in some respects, the 
most important products of radium. Like the 
Alpha rays, the Beta rays consist of particles. It 
is no easy matter to say, however, of what the 
particles consist. The particles that constitute 
the Alpha rays may freely be described, indeed, 
as particles of matter. As we have seen, they 
are really atomic particles. But the particles 
that constitute the Befa rays are of proportions 
almost infinitely smaller than those of the 
smallest atom. The name applied to them by 
their most distinguished student, Professor 
J. J. Thomson, is corpuscles: the most popular 
name, however, is electrons. These fly out 
from the radium at a most amazing — 
Sir Oliver Lodge has said of them, “ 
hundred times faster than the fastest flying star, 
they are the fastest-moving matter known.” 
Until the discovery of radium, it was thought 
that the greatest speed ever obtained by matter 
was that of certain of the “runaway stars.”’ 
Arcturus, for instance—whom everyon@sshould 
know who can recognise the Great Bear— 
moves at the rate of about one hundred miles 
a second, we used to be told, but that is a mere 
dawdle compared with the speed of these 
electrons. 

Matter is Electricity. Now, each of 
these electrons or corpuscles carries with it 
a tiny charge of negative electricity. They 
are believed to he all of the same size; 
and the size is the same whether the clec- 
tron be given out by radium or by thorium, 
or by uranium, or by any other radio-active 
substance. Hence it is that these substances 
are able to affect a delicate indicator of electricity; 
and it was by this means that Madame Curie, 
under the guidance of her husband, was enabled 
to discover radium. She began with two tons 
of pitch-blende, the mineral in which radium 
is principally found, and ended some months of 
hard work by obtaining one-tenth of a grain of 
radium. This property of affecting an electric 
indicator was the only guide and test that she 
had in tracing this minute quantity of the 
unknown substance for which she was seeking. 

We have said that the electrons carry a —— 
of negative electricity, but now it seems prob- 
able that each of them ts a charge of negative 
electricity, or, indeed, is an atom of electricity. 
And when we go on to inquire where these 
electrons come from, and what they are doing 
before they leave the radium, we reach the 
— conclusion that atoms of matter are 
made of atoms of electricity! As a result of the 
revelations of radium, not only do we know that 
one kind of matter may be changed into another, 
but we have found that matter itself consists 
of electricity. 

The Marvels of an Atom. Readers of 
this and its companion course {Paysics] are 
already familiar with Lord Kelvin’s estimate of 
the size of an atom. Roughly speaking, we may 
say that, if a drop of water were magnified 
to the size of the earth, the atoms within it 
would be somewhere between the size of small 
shot and cricket balls. This gives some faint 


idea of the size of an atom. But now imagine 
an atom of radium magnified to the size of 
St. Paul’s Cathedral. Under such circumstances 
it would appear to consist of about one hundred 
and fifty thousand tiny particles, each of which 
is one of the electrons we have been speaking 
of, and the size of those electrons would be 
about the size of this dot, called a full stop, or 
period (.). and realise, if you can, from 
Lord Kelvin’s illustration, what the size of an 
atom is, and then try to realise that the ratio 
of an atom to an electron—the ratio of an atom 
of matter to one of its constituent atoms of 
electricity—is the ratio of St. Paul's Cathedral 
toa full stop. Obviously one hundred and fifty 
thousand full stops would not fill St. Paul's 
Cathedral. And so far away from one another 
are the electrons in an atom that the distance 
is comparable to the distance between the plancts 
of the solar system. Relatively to their size, 
the electrons are as far from one another in this 
inconceivably tiny atom as the earth is from 
Mars, which has an average distance from us 
of sixty millions of miles. 

The Atom and the Solar System. 
This is by no means the only resemblance 
bet ween an atom—or atomic system, as we should 
call it—and the solar system. Just as the plancts 
are revolving round a centre, so the clectrons 
in each of the atoms that go to make up those 
planets are also revolving round an atomic 
oentre—revolving at a speed hundreds of times 
faster than the speed of the planets which they 
compose. And it is supposed that the electrons 
are constantly colliding with one another in 
their mad race within the atom, and the result 
of these collisions is to expel some of them from 
the atomic system. The clectrons thus expelled 
constitute the Befa rays of radium. So small 
are the electrons, as compared with the atoms 
of ordinary matter, und so great is their velocity, 
that they pass through such a substance as the 
brass tube of the spinthariscope almost as if 
it were not there. The Alpha rays consist of 
bigger particles, and they are stopped with case, 
but the Beta rays need a considerable thickness 
of matter to arrest them. But when they are 
arrested they can be shot forth again, just as 
they were from the radium itself. This explains 
the fact that ordinary substances, such as glass, 
which have been kept near radium. themselves 
become radio-active after a time. And this is 
what makes one think that there is an analogy 
between radium and genius. Both get their 
energy from within, and both can impart 
some degree of their powers to their neigh- 
bours. 

A New Source of Energy. This property 
of evolving power within itself is one of the 
most extraordinary facts about radium. At 
first it was thought to get ite power from 
sunlight, or from some sort of unknown 
waves in the ether. Then Sir William Crookes 
thought that the molecules in the air might 
constantly be striking the radium and so he 
imparting energy to it. But now we know 
that the energy of radium is derived from the 
motion of ita electrons. And this is a new 
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source of energy. greater than any which has 
hitherto been known. 

The ingenious suggestion of Sir William Crookes 
that radium takes up the kinetic enorgy of the 
gases of the air is now known not to mect the 
requirements of the case. The view of Lord 
Kelvin that radium obtains its power by absorp- 
tion of sunlight or of some other form ‘of waves 
—known or unknown—in the ether has been 
abandoned even by its distinguished author, 
who has given his adherence to another view, 
now established beyond dispute and known 
as the disintegration theory. This is the 
theory the truth of which we have assumed 
all along. It is the view which asserta that the 
atom of radium itself is the scat of gigantic 
energies which are quite adequate to explain 
all the onergy-producing properties of radium, 
without the need of any assumption that tho 
radium really obtains its energy from without. 
This theory further maintains that the external 
energies of radium can be manifested only at 
the cost of its internal energies. If, indeed, 
this were not so there would) be doubt thrown 
upon the doctrine of the conservation of energy. 
Thus, we believe it is only in virtue of the dis- 
integration of its atoms that. radium is enablod 
to exercise its remarkable properties. Henoe 
the name of this theory. 


Radio-activity is Universal. Radium ia, 
of course, by far the most powerfully radio- 
active of all known) bodies. It can he ob- 
tained with a radio- activity considerably 
more than a million timeseas great as that of 
uranium. Thorium also is very definitely 
radio-active. To these we may add the names 
of polonium and actinium, so-called, though 
there is now little doubt that these are merely 
names for the transient products of the disin- 
tegration of the radium atom. 

But the trath is beginning to be recognised 
that radio-activity is not. confined to the ob- 
viously radio-active clements. "Fhe wider our 
— the more certain does it appear that 
radio-activity may be found wh rever we look 
Closely enough for it. Even ordinary air. is 
radio-active, while the soil-air and that found in 
cellars and caves is still more so, Deep well- 
water at Cambridge was found to be radio-active, 
and then th» waters at Bath and in many other 
places. Phere are, of course, two possible 
explanations of this fact. It may be, in the 
first place, that minute traces of radium or of 
one of the other markedly radio-active elements 
are distributed throughout all other forms of 
matter. Or, on the, other hand, it may be 
that all matter is radio-active in itself. But if 
this he so. how are we to explain the very 
marked differences in the degree with whic 
this property is manifested ? The explanation 
is not far to seck. The three most markedly 
radio-active of all the clements are the heaviest 
three elements. Radio-activity must he 
regarded as an intrinsic property of large and 
complex atoms. Of course, these terms are 
relative, and there is no inherent reason why we 
should suppose that even the simplest and 
smallest atoms, such as those of hydrogen and 
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helium, are destitute of this property. But if 
radio-activity be an indication andr consequence 
of the disintegration of the atom, it is only 
reasonable that it should be manifested in 
greatest degree by those very heavy and com- 
plex atoms which have a very long range of 
consecutive change before they are resolved 
into simpler bodies. 
Radium and Natural Selection. In 
& provious paragraph we hinted very briefly 
that the law which Darwin called Natural 
Selection, and Herbert Spencer called the Surrival 
of the Fittest, may possibly have its realm of 
application in chemistry as well as in biology. 
e can readily understand how it might he 
applicd to chemical compounds: innumerable 
compounds may be formed in the universe, 
but only. the more stable ones will tend to persist. 
Now that radium has revealed to us an entirely 
new conception of the origin and history of atoms, 
the question arises whether natural selection is 
not also applicable to them. The idea of natural 
eclection is far older—ages older, indeed—than 
Darwin's application of it to organisms in 1859, 
or Spencer s —— of it to societies cight 
years before. Indeed, tho very first occurrence 
of this idea, so far as can be discovered, must 
be credited to the great Greok thinker, Em- 
docles, the most distinguished pupil of 
mocritus, whom we have already described as 
the veritable founder of the atomic theory. Re- 
fleocting upon the atoms conceived by his master, 
Empedocles is reported to have thought that 
innumerable species of atoms would be born, 
but that only those would survive which were 
best adapted to tho conditions of the onviron- 
mont. Thus it was of atoms that the idea of 
the survival of the fittest was first conceived, and 
it is again to atoms that it bas most lately been 
applied. The obvious reason why there is so 
little radium in the world is that its atom is 
unstable. Specimens of it are constantly being 
produced, but they cannot survive in the condi- 
tions in which they find themselves. We must thus 
regard the seventy-five or eighty different kinds 
of atoms with which we aro acquainted as the 
more or less stable survivors from an absolutely 
indcfinite number of possible atoms, most of 
which may have come into existence again and 
again, but which, like the dodo or the mammoth, 
have been exterminated by natural selection. 
The Small Supply of Radium. The 
reader who realises that in radium we have dis- 
covered a source of almost inexhaustible power 
may be inclined to ask to what uses it has been 
turned. But in the first place it is necessary to 
note that the total amount of radium that has 
hitherto been isolated is oxtremely small. The 
use of the word ssolated leads us to observe, in 
ing, that radium has not yet been obtained 
in its elemental form. It is known merely in the 
form of its simpler compounds, especially the 
chloride and bromide. But even of these the total 
amount yet obtained is almost ridiculously small. 
The difficulties of obtaining them are enormous, 
and though the process has been considerably 
mores since Madame Curie first performed it, 
it bas been calculated that there is not much 
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more than one giamme of pure radium salt in 
the wirld—that is to say, about 15 grains, 
worth about £3,000. Even this minute quantity 
exists only in the form of a few milligrammes 
here and a few there. Thus, whilst we may 
easily demonstrate that, let us say, half a pound 
of radium would drive an ocean liner for 
decades or centuries, the realisation of such 
J——— is not within the range of practice. 

itherto the direct utilisation of the energy of 
radium has been accomplished only for purposes 
of demonstration, as, for instance, in the radium 
clock. But, as we have already noted, radium 
has been turned to practical purposes in medicine 
and surgery. 


Radium and Living Matter. Needless 
to say, the action of radium upon different forms 
of living matter has been the subject of close 
inquiry during the last few years. So far as the 
very lowest forms of life are concerned, it seems 
that under certain conditions radium acts as an 
antiseptic, though not a particularly potent one. 
Its powers in this direction have certainly been 
exaggerated. On the other hand, it is quite 
certain that, under particular conditions which we 
do not yet understand, the very radium which 
in other circumstances destroys malignant 
tumours, has a tendency to produce them, 
apparently having a stimulant action upon 
certain forms of living matter. The same 
paradoxical facts have been observed in the case 
of the Réntgen rays. It would certainly be an 
amazing thing if radium did not exert certain 
influences upon living matter. If we consider 
that everything in its neighbourhood is exposed 
to the constant evolution of heat, to a constant 
bombardment by particles of atomic size, and 
by the sub-atomic negatively electrified particles 
which we call electrons, and also to the constant 
reception of the Gamma rays, we can scarcely 
doubt that living matter may be very markedly 
and very variously affected by its influence. 


How did Life Come to Earth? A 
sensational contribution to this subject has lately 
been made by Mr. Butler Burke, working at the 
Cavendish Laboratory of the University of Cam- 
bridge. Without venturing too far into biology, 
we may remind the reader that all forms of life are 
supposed to arise at the present day exclusively 
from pre-existing forms of life. Thus, it becomes 
a question how life first arose upon the planet : 
whether the primal origin of life was miraculous ; 
whether, as Lord Kelvin suggested, the first germs 
of life were borne to the earth on a meteorite 
from the ‘‘ moss-grown ruins of another world,” 
or whether life first arose by natural processes 
from lifeless matter—if, indeed, it does not now 
£0 arise? But experiments undertaken to solve 
this last question—the question of spontaneous 
generation—seemed to show that life does not 
and cannot so arise in lifeless matter; and this 
was a most anomalous and inexplicable result 
for those who believed in the uniformity of 
Nature. Dr. Chariton Bastian, F.R.S., has per- 
sistently denied from the first the soundness of 
the logic with which these experiments were 
interpreted, but he was ignored. 5 


Living and Dead Matter. Lately. how- 
ever, Mr. Burke began to attack the subject. and 
the considerations which led him to it are 
of such interest to the philosophic student 
of chemistry that we may discuss them 
here. In 1875, Professor E. Pfliiger, of Bonn, 
after many experiments and much thought, 
concluded that the difference between the living 
proteid molecule and the dead proteid molecule, 
such as a molecule of white of egg. lies in the 
manner of their oxidation. White of egg can be 
oxidised, or burned, if energy be granted it from 
outside. The living proteids of protoplasm 
undergo intra-molecular oxidation, in virtue, 
said Pfliiger, of some unknown source of energy 
which imparts internal power to the molecule. 
Pfliger suggested that the chemical body called 
cyanogen (CN). the simplest possible compound 
of carbon and nitrogen, might be the source 
of the internal activity of the living molecule. 
Cyanogen occurs in all living matter, and it 
can be produced at incandescent heat. Hence, 
this was at least one theory which was com- 
patible with the origin of Jife upon the heated 
earth of the remote past. Now Mr. Burke—who 
has been working in seclusion for 10 years— 
attempted to put Pfliiger’s theory to the proof. 
But he found that the intimate union of cyanogen 
with the most likely substances produced no 
results. Pflüger was wrong. But, nevertheless, 
Pfliiger may have been right in his theory—wrong 
merely in seeking to apply it to cyanogen. 
Pfliiger knew nothing of radium, which is a source 
of potential energy millions of times more abund- 
ant thaneven that of the active cyanogen radicle. 

Cyanogen, we have already seen, is pro- 
duced at incandescent heat, and = was thus 
suggested as the prime source of the molecular 
energy which resulted in life a hundred million 
years ago, to quote an estimate of Lord 
Kelvin'ss. But radio-activity is manifested at 
equally high temperatures, and though it is 
now known that radium exists for but a few 
thousand years, yet it is being constantly 
evolved from uranium; and indeed, radio- 
activity is probab:y a property of all matter. 
Doubtless, then, radio-activity was in force on 
the earth a hundred million years ago. 


An Extraordinary Discovery. But 
radium, the most radio-active of substances, 
only oceurs to the extent of a few grains in a 
ton of pitch-blende, and so Mr. Burke's first 
proceeding was to obtain some radium in a 
much more concentrated form than —so far ax we 
know—it ever occurs in Nature, and to see 
whether, under the most favourable conditions, 
such radium could impart to proteid molecules 
that internal energy which Pfliiger declared to 
be the great characteristic of the living molecule. 

For this purpose Mr. Burke prepared solutions 
of beef gelatin, usually known to the bacterio- 
logist as bouillon, and sought to observe th- 
action of radium upon them. So extraordinary 
and seemingly incredible was the result that he 
was compelled to devise a number of experiments 
in order to test it. He found that various radio- 
active bodies besides radium induced the same 
sequence of events; but we may continue to 
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speak of radium alone, merely noting that the 
results may be assumed to be due to that pro- 
perty of radio-activity which radium possesses 
in pre-eminent degree, but which is disp'ayed by 
the constituents of earth and sea and air alike— 
a fact of the first importance in this connection. 

Mr. Burke found that when a few grains 
of radium chloride or radium bromide were 
sprinkled upon the surface of beef gelatin, the 
whole being subjected to the most. efficient 
processes of sterilisation, such as no known form 
of living matter can survive, there appeared in 
the tubes thus treated (but not in the “* control” 
tubes, which were similar in all respects save for 
the addition of the radium) a growth which any 
bacteriologist would have pronounced to be due 
to bacteria ; this in tubes which had been sub- 
jected to a temperature of 130° CL under high 
pressure for half an hour! If anything was 
out of the question, it was that this growth 
was bacterial. However, crystals grow, and 
this might be a hitherto unknown kind of 
crystal, due to the action of radio-activity upon 
heef gelatin. 

Growth Induced by Radium. The 
next step was plainly to examine a portion of 
the growth under the microscope. A magnifica- 
tion of about 1,200 or 1,500 diameters was used, 
and the growth was seen to consist of exceedingly 
small, rounded bodies, containing » somewhat 
darker structure in the centre. The only known 
crystal they resembled) was a form in which 
calcium) carbonate oceasionally oceurs; but 
these bodies were many times smaller than any 
such crystals, and the structure they contained 
looked exactly like the nucleus of a living cell, 
such as is not seen in these crystals of carbonate 
of lime; examination with the polariscope 
showed that these bodies had none of the charpe- 
ters which crystals display on such examination 
by special kinds of light. Thus there was abund- 
ant evidence to negative the view that they 
were crystals—evidence that would suffice even 
were there not) positive evidence the most 
astounding in proof of the view that they were 
something clse, 

Organisms or Crystale? The results 
were submitted to one of the leading bacteri- 
ologists of the day, who, failing to find any 
defect of technique in the sterilisation of the 
tubes, examined the growths under the micro- 
scope, and pronounced the opinion that these 
objects were not bacteria. It was found that 
they had nuclei—unlike any known bacterium ; 
it was found that they were soluble in warm 
water of a lower temperature than that in which 
hacteria dissolve ; and it was found that they 
disappeared from the microscopic slides when 
these were exposed to diffused daylight, but 
returned after a few days in darkness. This is 
not the way with bacteria ; when they dissolve 
there is an end of them—they are dead. But 
these things dissolve in daylight and reappear 
in the dark. 

If, then, these things are not crystals and not 
bacteria, are they some new form of living matter 
produced by the action of sterilised radium on 
sterilised gelatin? It is found that when o 
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portion of the growth is removed from the 
original tube, and placcd—with aseptic precau- 
tions—on fresh sterilised gelatin, it continues to 
grow, though it would appear to have been 
removed from the action of the radium. Similarly, 
we saw that these objects reappeared on slides 
from which they had disappeared. Thus it 
would appear as if the radium had initiated a pro- 
cess which can continue without its assistance. 
But the most striking fact is yet to come. 

Radiobes. Mr. Burke found that these 
objects, which he calls radiobes (from radium and 
Greek bios, life), never grew beyond a certain 
limited size, about one seventy-thousandth of an 
inch in diameter. When this limit is reached, 
they divide. This subdivision has been photo- 
graphed, and is not open todispute. Now, we 
believe that nothing but matter which is alive— 
in the strict biological sense—undergoes that 
* gontinuous adjustment of internal to external 
‘relations ’’ which is implied in the act of sub- 
division when a certain size is reached. Herbert 
Spencer, who framed that profound definition of 
life which has just been quoted, was Jed to ask 
why living cells ever divide, why their size is 
always limited. He answered that the surface 
of a cell must always bear such a proportion to 
its mass that sufficient nutriment can pass 
through it. The larger the cell the smaller the 
ratio of its superficial extent to the mass—or, in 
metaphor, the bigger the body the smaller its 
mouth. Hence, the cell must divide its mass, 
thus greatly increasing its surface, and enabling 
growth to continue. It is a typical case of the 
adjustment of inner to outer relations ; and, 
judged by this comprehensive but strict definition 
of life, the objects produced by the action of 
sterilised radium on sterilised bouillon are alive— 
they are radtobes. 

A Theory of the Origin of Life. The 
beef gelatin of Mr. Burke’s experiments was 
exposed, as we have observed, to much more 
potent radio-activity than is to be found in 
nature. But that which much radio-activity can 
do in twenty-four hours, a little radio-activity, 
such as that of the carth and sea-water, may do 
in, say, à hundred thousand years. Why not ? 
May not life have originated, then, by the pro- 
longed action of radio-activity upon those 
inorganic substances of earth or sea, which con- 
tain oxygen, carbon, and nitrogen? (In a 
previous section, we noted Dr. Bastian’s demon- 
stration that sulphur and phosphorus are not, 
as was formerly thought, essential to living 
matter.) Obviously, this question cannot be 
answered save by the lapse of time. There may 
be the highest probability, but not demonstra- 
tion. Mr. Burke is contemplating, however, 
certain experiments which may be entrusted to 
the care of the authorities of the British Museum 
or some other responsible body, and which ma 
ultimately enable the question to be answered. 

The Limite of the Conclusion. As- 
suming for the present that Mr. Burke's experi- 
ments have the significance which he attaches 
to them, let us carefully delimit the measure 
of what they have demonstrated. Recause 
certain radium salts, in the hands of living 
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man, can produce life in lifeless media which 
have been derived from the living ox, we 
may not claim to have explained the origin of 
life on the lifeless earth, where neither man, nor 
beef gelatin, nor chemical laboratories were to be 
found. It is true that synthetic chemistry may 
very soon be able to build up the constituents of 
beef gelatin from their elements ; but even if this 
were 80, intelligence would still have to be 
reckoned with in Mr. Burke’s experiments: and 
it is proposed to deny the action of intelligence in 
the first origin of life upon our planet. Only the 
very hasty and illogical, therefore, will jump to 
the conclusion that, even at their highest valua- 
tion, Mr. Burke’s experiments have solved the 
age-long question. At the most, they have 
merely shown that life may arise under certain 
conditions in so-called lifeless matter. 

The Old Definition of Life. The most 
striking fact of the controversy which still rages, 
and will probably long continue to rage, about 
this subject is the difficulty of framing an 
adequate definition of life. he truth is that 
the whole interest of the controversy, for nearly 
all of us, lies in the assumption that there ss an 
essential difference between the living and the 
lifeless. It dates from the time when men talked 
of dead matter, and shared Plato’s contempt for 
“brute” matter. But let us just consider the case 
of radium itself in this connection, quite apart 
from Mr. Burke’s experiments. The old defini- 
tion of life, which we owe to St. Thomas Aquinas, 
was that life is self-movement ; and when we 
come to analyse the various definitions that have 
been framed since his time, we find that this is 
the essential idea of most of them. Yet, if life 
is self-movement, what are we to say of radium 
itself 2 It answers precisely to the definition. 
Its atoms are in a state of the most energetic 
and complicated movement, which owes abso- 
lutely nothing whatever to the incidence of 
external energies upon them, but which, on the 
contrary, causes them to radiate energy. 

The New Definition of Life. We are 
very far here from maintaining that the atom 
of radium is alive in the sense that the living 
cell is alive. But we would insist upon this: 
that, in the light of the revelations of radium as 
to the structure of matter—and entirely without 
reference to the work of Mr. Burke—it is no 
longer possible to hold that there is an abysmal 
pap between living and lifeless matter. Radium 

as taught us that so-called dead or brute matter 
is, in a sense, very much alive; and we may 
very gravely doubt whether any definition of life 
can now be framed that includes all the known 
forms of admittedly living matter whilst exclud- 
ing all those forms of matter which are generally 
regarded as lifeless. 

So much for one of the many contributions of 
radium to the philosophy of science. The reader 
who is interested in the subject, and especially 
in the relations of recent discovery to the theory 
of universal evolution, may be referred to the 

resent writer's book, ‘Evolution the Master- 
‘ey” (Harper & Bros. 1906), where a fuller 


| treatment of the subject is possible. 
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Final Examination. The preliminary 
work submitted for the final examination by 
the Royal Society of British Architects is to be 
on sheets half double-elephant size, 27 in. by 
20 in. [See page 1912.) 

1. A study of ornament from the round, 
shaded. 

2. A set of working drawings of a design by 
the candidate of a building of moderate size. 
such as a country house, a school, or local insti- 
tution ; every e usual on finished working 
drawings to shown, including drainage, alxo 
some leading details on a larger scale, and a 
perspective of the exterior. 

3. Drawings of some historical building, or 
part of one, made from actual measurement, 
with details and figures denoted, accompanied by 
the original figured sketches plotted on the spot. 

4. A sheet of diagrams of constructive masonry 
or brickwork, such as arches or groined vaults. 

5. One sheet of diagrams of a roof truss of 
steel, 40 ft. span or over, with large scale details 
and calculations of the strength of each part 
worked out. 

6. An adequate number of sketchbooks or 
other satisfactory evidences of having followed 
the carrying out of building works, with notes 
and sketches of the progress and conduct of such 
works, and of the study of buildings and travel. 

Textbooks. The examination starts with 
the designing of a stated building of moderate 
size, which the candidate has to do, such as a 
golf club-house, parsonage, cottage hospital, or 
a part of a more important edifice, with con- 
structive details and ornament, and a sketch of 
the exterior in perspective. The subject will be 
communicated in general terms to the candidate 
some days before the sitting. This item has 
allotted to it 350 possible marks out of a total 
of 1,000 for the entire examination, so that it 
is of primal importance. 

For remaining subjects the student should 
consult the textbooks, to which matter we will 
now refer. At the end of the written exami- 
nation there is an oral one on the same lines 
as that of the Intermediate. 


“INTERMEDIATE” TEXTBOOKS. 

In these modern days the number of text- 
books for the Intermediate Examination is 
very great. Many excellent books cover the 
same ground in one way or another, but none 
can, from the nature of things, give all that 
is required in every direction, nor quite point 
out the distinction between essentials and non- 
essentials, or foresee and remove the stumbling- 
blocks of each student. No — aap a — * 
engineered through any course of study by 
alone without individual help as he proceeds. 
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The following books can be recommended in 
the Intermediate Examination. 

Classic Architecture and ite Orna- 
ment. ‘The Orders of Architecture,” by 2. 
Phené Spiers; ditto by C. Normand ; “ Civil 
Architecture,” by Sir W. Chambers ; “Ornamental 
Sculpture,” by L. Vulliamy; “Classic Orna- 
ment,” by H. D’Kapony; ‘The Architecture 
of Greece and Rome,” by W. J. Anderson and 
R. Phené Spiers. 


Gothic Architecture and its Orna- 
ment. The Works of 4. Pugin; ‘The Analysis 
of Gothic Architecture,” by R. and J. A. Brandon ; 
“The Glossary of Terms used in Grecian, 
Roman, Italian, and Gothic Architecture,” by 
J. H. Parker; tho Works of J. KX. Colling , 
‘** Architectural Parallels,” by Kdmund Sharpe , 
‘The Styles of Architecture in England,” b 
T. Rickman; ‘Historic Ornament,” by R. 
Glazter. 


History of Architecture. ‘‘ The History 
of Architecture in all Countries,” by J. Fergus- 
gon; ‘The Principles of Design,” by K. L. 
Garbett (Weale's Series) ; ‘‘ Lectures on Mediwvval 
Architecture,” by Sir G@. G. Scott; “ History 
of Architecture on the Comparative Method,” 
by Bansster Fletcher ; ‘‘ Histoire de la Vie et 
des Ouvrages des plus-célébres Architectes,’’ by 
A. C. Quatreméere de Quincy;  ‘' Histoire 
Générale de Yl’Architecture,” by D. Ramée ; 
‘History of Architecture,’ by A. D. F. 
Hamlin ; ‘ Architecture of the Renaissance in 
Italy,” ae W. J. Anderson; ** Early Renaia- 
sance in England,”’ by J. A. Gotch. 


Building Materiales and Construc- 
tion. ‘ Builders’ Work’ and “ The Building 
Trades,” by H. C. Seddon ; ** Notes on Building 
Construction ”’ (vols. i., ii., iii.), published by 
Rivington ; ‘‘Tredgold’s Elementary Principles 
of Carpentry,” Ed. J. T. Hurst ; “ Foundations 
and Concrete Works,” E. Dobson; “ The 
Construction of Roofs, Wood and Iron,” by 
E. W. Tarn ; ‘‘ The Joints Made and Used by 
Builders,” by W. J. Christy (the last three in 
Weale’s Series); ‘“‘ The Strength of Materials 
and Structures,’ by Str John Anderson ; 
‘“‘ Practical Masonry,” by W. R. Purchase ; 
‘‘ Practical Building Construction,” by J. A. 
Allen ; ‘Building Construction,” by C. F. 
Mitchell ; ‘‘ Modern Practical Joinery,” by Gd. 
Ellis ; “Strains in Structures,” by fs 

Geometry and Projection. “The Rudi- 
ments of Masonry and Stone Cutting,”’ E. 
Dobson ; ‘‘ Descriptive Geometry,” by J. F. 
Heather (both in Weale’s Series); “ tical 
Geometry,” by E. W. Tarn; “ Geometry,” by 
Rawle. 
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Books of general reference useful over the 
whole ground are: ‘‘ The Encyclopedia of 
Architecture,’’ by Gwilt (1888 edition); ‘‘ The 
Dictionary of hitecture’’; also reference 


cketbooks, such as Hurst’s and Wslliam 
oung’s, published by Spon. 
“FINAL” TEXTBOOKS. 

Many of the books mentioned carry the reader 
further than the Intermediate Examination, and 
serve towards the Final one. In addition to 
these the following works are more specialised : 

Claesic Style and its Derivatives. 
“Temples at Aigina and Bassm,’’ by C. R. 
Cockerell ; ‘‘ Principles of Athenian Architeo- 
ture,”’ by F.C. Penrose ; *‘ Antiquities of Athens,” 
by Stuart and Revett ; ‘‘ Antiquities of Ionia,” 
published by the Dilettanti Society ; ‘* Magna 
Grecia,” by W. Wilkins; “ Erechtheum,” by H. 
W. Inwood ; ‘‘ Palace of Diocletian at Spalatro” ; 
‘*Palmyra and Baalbec,’’ hy Wood and Dawkins ; 
** Constantinople,” by W. Salzenburg; “‘ By- 
zantine Architecture,” by J'ezter and Pullan ; 
‘* Architectural Antiquities of Rome,” b 
Taylor and Cresy ; ‘‘ Edifices de Rome moderne, ' 
by L. Letaronilly ; ‘‘ Renaissance in France,” 
by A. Berty; ‘ Motifs Historiques,” by C. 
Daly ; ‘ Brick and Marble,” by G. E. Street ; 
‘* Later Renaissance Architecture in England,”’ 
by Belcher and Macartney; ‘‘ Historic Ornament,” 
by J. Ward; ‘Italian Renaissance,” by G. J. 
Oakeshott; ‘* Renaissance Architecture in 
England,” by 2. Blomfield; ‘* London 
Churches,” by G@. H. Birch ; ‘* English Interior 
Woodwork,” by H. Tanner; “‘ Architectural 
Works of Inigo Jones,” by Intgo Triggs and 
H. Tanner. 

Gothic Subjects. “ Analysis of Ancient 
Domestic Architecture,” by Dollman and Job- 
bins; ‘‘Churches of the Middle Ages,” by 
Bowman and Crowther ; ‘* Dictionnaire Raisonne 
de l’Architecture Francaise,” by Veollet-le-Duc ; 
“Gothic Architecture,” by 7. Rickman, 
‘““ Gothic Mouldings,” by F. A. Paley ; °° Deco- 
rated Window Traoery,“ by E. Sharp ; “ Vault- 
ing.” by R. Willss (Transactions of R.I.B.A., 
1842); ‘‘ History of Gothic Architecture,” by 
E. 8. Preor ; “The Open Timber Roofs of the 
Middle Ages,’ by R. and J. A. Brandon ; 
‘Architecture du V° au XVII* Siécle,” by 
J. Gatlhabaud ; ‘‘Study Book of Medieval 
Architecture,’ by 7. H. King. 

Materiales in their Nature and Appli- 
cation. ‘‘ Treatise on Building and Orna- 
mental Stones,’’ by #. Hull ; “‘ Timber and Timber 
Trees,” by 7'. Laslett ; ‘‘ Timber and Some of 
its Diseases,” by H. Marshall Ward ; ** Building 
Materials ; their Nature, Properties, and Manu- 
facture,” by G. A. 7. Middleton ; ‘* Decorative 
Plaster-work,”’ by Méllar. 

Sanitary Science. ‘‘ Annotated Model 
Bye-laws,’’ by Knight; “ Plumbing Practice,” 
by Clark; ‘* Sani ineering,” by £. C. 


BMS cng ea ai ai 
y Miers and Crosskey ; ‘‘ Healthy ings,” 
by Str Douglas Galton; ‘‘Sanitary Houre 


» by 7. F. Coleman; ‘* Practical 
Hygiene,” by £. A. Parkes. 
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Land and Site Surveying. ‘ Mensura- 
tion,’’ by Baker (Weale’s Series) ; ‘‘ Practical 
Trigonometry,”” by Adams; ‘‘ Surveying and 
its Instruments,’’ by Middleton ; “ Surveyitie 
and Levelling ’’ and ‘* Field Work and Instru- 
ments,” by Walmisley (both in the technical 
series published at ‘‘ The Builder ”’ Office). 

Strength of Materiales and Construc- 


tion. “Shoring and Underpinning,” by C. H. 
Stock ; ‘ nter’s and Joiner’s Assistant,”’ 
by J. Newlands ; ‘‘ The Science of Building.“ by 


. W. Tarn; ‘‘ Practical Treatise on Strength of 
Materials,” by 7’. Bor ; ‘‘ Strains in Ironwork,” 
by Adams ; “ Notes on Building Construction ” 
(vol. iv.), published by —— ; ** The Prin- 
ra of Graphic Statics,”’ G. S. Clarke ; 
‘* Testing of Materials,’’ by W. C. Unwin. 

Specificationa and Contracts. ‘The 
Architect’s Legal Handbook,” by Jenkins and 
Raymond ; ‘‘ The Schedule of Conditions for 
Building Contracts,” issued by the Royal 
Institute of British Architects ; ‘‘ The London 
Building Acts,” ‘‘ Building Leases and Building 
Contracts,” by A. Emden ; “‘ Architect’s Liabili- 
ties,” by the same writer; ‘“ Ancient Lights,”’ 
by Holden; ‘“ Dilapidations,’ by Banister 
Fletcher, and “ R.I.B.A. Handbook ’’ on the 
same subject; “ Student’s Guide to Measur- 
ing and Valuing Artificer’s Works,” by Dobson 
and Tarn ; Works by J. Leaning on Quantity 
Surveying and Specifications; ‘‘How to 
Estimate,” by J. T. Rea; ‘‘ Specifications in 
Detail,” by F. W. Macey; ‘* Approximate 
Estimates,’ by Colman. 

For the study of Planning, the contemporary 
illustrated architectural periodicals give the 
best help, as types keep constantly advancing 
with the evolution of public wants and change 
of opinion on the best method of meeting 
them. 

Many of the books in these lists are costly. 
Students who have passed the Royal Institute 
of British Architects’ preliminary examination 
have the use of the Institute’s library and its 
loan collection of books, and a large number of 
the books are available at the public libraries. 
There is also a loan library at the Architectural 
Association. 

Course of Study. Having stated the 
branches of knowledge required by an architect, 
and their scope, we have now to indicate the 
course the student is advised to pursue for 
acquiring them. ; 

e old-fashioned indentured pupilage is 
no longer recommended, for it is now frankly 
admitted by most architects that it is impossible 
for an architect in fair practice to give any time 
to teaching pupils ; consequently what tuition 
the student ever gets in an office is scant and 

miscuous. In the drawing department it 
is largely dependent on the individual good- 
nature of the assistant draughtsmen, who have 
work of their own to do needing much con- 
centration and generally under pressure of time. 
The same objection occurs in the business 
branch, where the secretary or clerk is still less 
willing to add to his duties the functions of a 
teacher ; so that the student is generally put to 


BBY) 





sede eeuilenceticeeeteiieed 


o} coceeosce eee e@enve 


bopsbobep be teobe bt 





‘amMyaIYITY TO jIwalL *,819qQTIVGD WIE Ns Mow saaiy00 
PHOALALIHOUVY 40 SUAAUO KVKOW FHL 




















Msodtwog 10 ‘uBsMO”g MUO] d0q 
et ’ ee a — 
— r — — 
—— 

— 

‘ ZONOD 

r ® ; 

' ’ 

; ‘ 

’ . , 

-- F * — 
i) $ : 

i] 4 

; 

‘ 8 ‘ 

’ . . 

‘ 4 ' 

‘ , : 

‘ : 

J : ‘ 

; ‘ 

i 1 

— x ! - 

: 

— 

' 

’ : ‘ 

’ : ; 

’ i] 

: ' 

; | 

' : 

| 6 ; 

; t 

ges —— +- 

' ' : 

4 ° 

’ ; 

! | 

J 

— 

Ut FAME " 

’ i J ae 

‘ “345 yak * 

(Ost) — 

4. —5 Hees: — 
-} :. 

J as 

2. — = 

+ ~ 

+CTLuWad : a3 
— ~~ — +- — eee —— 
—4 A 4 — — — 
a A, CHES ED ERED AES CD SRS SE : poe en cate Se ne ee ee ae 
* A aad ea a IT SE A TEL 














@ 
esn@ewmmonmseeeecens wwe 


a Se cosh a Cae Gaal 





ONAN 


“NWATOD 


JQ 
LIVHG 


ART 


tracing plans or going on sites to hold the measur- 
ing tape, etc.—excellent things for a start, 
but —— far beyond a reasonable 
time for ing such simple matters. The 
result is that many office pupils fritter and 
waste away the years of their indentures, and 
those who do not are obliged to have recourse 
to evening classes and night study, which, 
however buoyed up by enthusiasm a youth may 
be, often undermines his constitution. 

Day Schools in London. There are 
now three architectural day schools in London 
for studenta wishing to fol‘ow architecture. and 
they are recommended to start with one of them. 

e first is at University College, Gower 
Street ; the second, at King’s College, Strand ; 
and the third, organised by the Architectural 
Association at 18, Tufton Street, Westmin- 
ster. The fees — year total alike—namely, 
45 guineas, e course in each inati- 
tution varies as to detail, but all are planned 
on woell-considered Jines which are alike in 
essence and in officiont thoroughness. Broadly, 
it consists of lectures, and the remaining time 
is spent in the studio or workshop. 

Take, for instance, the curriculum at the 
Architectura] Association. In the studio during 
the first year are taught scale and freehand 
drawing, the elementa of perspective, the orders 
of architecture, the clements of architectural 
styles, the elements of construction, and the 
drawing of portions of existing buildings by 
measurements. The lectures are on the follow- 
ing subjects: (1) The historical development of 
architecture, illustrated by visits to buildings 
and museums; (2) construction and materials, 
illustrated by visita to workshops and buildings 
in progress ; (3) elements of ironwork. Their 
object is to link the lectures with the studio 
work and workshop demonstrations. 

The Student’sa Course of Reading. 
The student is also given a course of reading for 
himself, directed by the master, to whom he can 
at all times refer for explanations and for that. 
aid in distinguishing between easentials and 
non-essentials which the tyro can never do for 
himself. In the studio also no time is wasted by 
constant repetitions of facta already learnt ; and 
there the student geta more real supervision 
than can ever be given him in an office. 

Time spent under these conditions also 
enables a teacher to find out early whether 
the student's talents and tastes really fit him 
to become an architect ; so that, in the event of 
his incapacity, the waste of a life may be averted. 


The day-school course ac the Architectural 
Association covers two years, at the end of 
which time the student is advised to move into 
the evening continuation classes. At Univer- 
sity College and King’s College the course 
lasts three years. It does not follow that 
the student need now be indentured to an 
office; many never are. Some are engaged 
as improvers. 


Office Work. But an office, except for 
the higher-graded aasistante, is necessarily a 
place where one has mainly to practise what 
one knows quite well The work turned 
out must be expert. not tentative, and therefore, 
for a young man, more recapitulatory than 
Pp ive. So, although a period of office 
work is desirable at this stage, further outside 
study is neccessary, and later a course at the 
Royal Academy School, where the artistic 
branches of architecture are specially studied, 
is much to be recommended. Eventually the 
student enters an office as a responsible assistant, 
and a man should hold this position for several 
— before thinking of practising for himself. 

o do that before he is thirty years of age is not 
advisable. The pitfalls in the path of a practis- 
ing architect are numberless, and those who 
undertake the risks too soon are courting 
failure for life. 


Opportunities in Provincial Towns. 
Up to now we have had in mind 
students living in London, and, with more or 
less modifications, those in leading vincial 
towns, such as Liverpool, where the University 
College provides an architectural course. Most 
of the large towns have architectural societies, 
affiliated to the Royal Institute of British 
Architects, whose secretaries will be pleased 
to give reliable directions as to the educa- 
tional resources available, and as to the 
choice of an office for pupilage—which must be 
the initial procedure in places lacking other 
advantages. 

In smaller towns the student should avail 
himself of the local polytechnic and art classes 
as best he can. In a small town, with an 
architect of the right sort, and one who has a 
practice which, though small, is general in ita 
scope, a student often gets a good start by being 
in a position of more intimacy. and with more 
chances for working his way forward in al] the 
branches. But he must, of course, move later 
to where he can obtain wider opportunities for 
learning. 


Continued 





Parachuting Mammals. As elsewhere 
remarked, flying organs in their early stages of 
evolution were not used for the purposes of 
flight. In all probability they were, to begin 
with, “‘ parachutes,” by which climbing animals 
were enabled to descend from one branch or one 
tree to another with increasing facility. Such 
an endowment would be of obvious use in 
hunting for food, and also greatly help to baffle 
the attacks of climbing carnivorous enemies. 
Parachuting arrangements have teen separate! 
evolved in no less than three orders of mamma 
—t.e., GnaweErs (Rodentia), INSECT-EaTERS (/n- 
sectivora), and PoUCHED MaMMALs ( Mareupialta), 
ci forms which possess them being climbers in 
all cases. 


Flying Squirrels. Among parachuting 
Gnawers the “ flying” squirrels of South 
Asia, some of which range further north in 
the Otd World, while others are also found in 
North America, are perhaps the best known 
types. Examination of such a squirre] [255] 
will show that the skin at the side of the bod 
is drawn out into a well-marked fold, by which 
fore and hind limbs are united together. 
Smalier folds run from the fore limbs to the neck, 
and from the hind limbs to the base of the large 
bushy tail, though in some cases the latter are 
absent. The largest species are from 16 to 18 
inches long, not reckoning the tail, which is of 
even ter Jength. When the folds are fully 
spread out, a very large surface is presented to 
the air, through which the animal! is able to 
glide in a downward direction for nearly eighty 

ards. A certain amount of steering (partly 
y means of the tail) is said to be possible, and 
towards the end of a deacent an upward direction 
may be taken if it seems desirable. In this par- 
ticular group there have been at least two inde- 
pendent evolutions of parachuting mechanisms. 


| came — ee tm oe 1m em 11s wee alee . . - 
t 
a, J 
“hee, 
{ 
i 
i 
{ 





Aids, 
gt 
“eh, 





— — = 2 ae ee SS es ware peg Sete —— 


———— ee; Rudland 
365. FLYING SQUIRREL 


MAMMALS IN AIR AND WATER 


Parachuting Squirrels and Insect-eaters. Bats. Swimming Opossums. 
The Hippopotamus. Water Rats. The Walrus, Sea-lion, and Whales 


— — — —— —— — — — — —— — 


By Professor J. R. AINSWORTH DAVIS 






The “ flying’ squirrels of Africa (which also 
possess climbing scalea under the base of the 
tail) present similar a ments, and there 
can be no question that these have been in- 
dependently evolved. As in so many other 
cases. ¢.g., diggers, similar conditions of life 
have resulted in similar adaptations answering 
similar pur ; 

Flying ‘‘Lemura.” Among climbing 
INSECT-EATERS (Jnsectivora) we find one remark- 
able form in south-east Asia, the so-called 
* fiving lemur ”* (Galeopithecus), which possesses 
well-developed parachuting membranes. Ita 
organisation is so peculiar that it enjoys the 


McClellan 
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distinction of being placed in a sub-order all 

by itself, while the remaining insect-eaters are 

ouped together in another. One noteworthy 

feature is the possession of a well-marked 

‘‘web” between the fingers, which increases 
the parachuting surface. 

Some of the climbing phalangers of Australia, 
belonging to the order of Poucnep MAamMMaLs 
(Maraugnalia), have also evolved parachuting 
folds, which have earned for them the name of 
** flying ’’ phalangers. 

Fiying Mammale. Under this heading 
there is but one order, that of the Bats (Chirop- 
tera), and these may he looked upon as a special 
branch of the climbing insect-eaters, which 
— achuting. and then gradually 
conve their parachutes into = The 
mechanism is a very ancient one, and unfor- 
tunately geologists are not yet in a position to 
throw light upon the evolutionary stages. For 
owing to their habits bata are but varely preserved 
in the fossil state. 

The Wings of the Bat. The fiying 
membranes of a bat are broadly similar in extent 
to those of a “flying” squirrel or “ flyi 
lemur,“ but special features of a remarkable 
are present. It is quite clear that a wing which 
is to be of any service must be firmly supported, 

2037 


REAL, 


NATURAL HISTORY 


so that appropriate muscles can bring it down 
with sufficient force upon the air, without undue 
giving.” And examination of the skeleton 
of a bat's wing [257] will show that this support 
consista of the very much elongated fingers 
(II. to V.), while the thumb (I.) still retains its 
independence, and possesses a strong hooked 
claw of service in climbing and scrambling. 

If we imagine the fingers of the webbed hand 
of a “ flying lemur " to gradually elongate, and 
the extended surface thus gained to encroach 
u the ordinary parachuting fold at the side 
of the body, we shall oh a very plausible ex- 
planation of the kind of way in which the wings 
of bats have gradually been brought into 
existence by the process of evolution. 

The Muscles which Work the 
Wings. In bats, as in all other flying animals, 
the presence of wings 
is associated with the — 
development of power- 
ful muscles for moving 
them, and we accord- 
ingly find here that 
those in the chest 
region are very large. 
In order to give them 
a sufficiently large and 
tirm surface for at- 
tachment, the under 
side of the breast-bone 
is provided with a pro- 
ininent ridge of ** keel.”’ 

As we shall see later 
on, the wings of Birds 
and of certain extinct 


‘ 


| 
oo 
‘ 
| 
| 


Reptiles are con- V 


structed on two other 
lans, while those of 
nsecta differ radically 
from all three. This 
well illustrates = the 
gencral principle that 
the same biological end 
may be achieved by 
widely differing ar- 
r ments. 
wimming Mam. 
male. The great ma- 
jority of mammals are 
able to swim on occasion, for to do ro it is 
only necessary for them to continue the 
movements which serve for progression on 
land. Man, unfortunately, is a notable excep- 
tion to this. But there are members of several 
orders, and all those of two orders, which 
— special adaptations to an aquatic life. 
ese are found in the general shape of the 
— and extensions of surface for progressing 
in the water, as by flattening of the tai! and 
webbing of the feet. At the same time the hairy 
covering is either short and dense, or it may be 
very greatly reduced, the eyes are small. as 
also are the external ears, and the nostrils are 
valvular. 
One of the two members of the order of 
Eaa@-LaYIna MamMats (Monotremata), i. e., the 
Duck-billed Platypus (Ornithorhynchus), is 


257. BONES OF A BATS WING 
Photographed by Prof. B. H. Bentley 


thoroughly aquatic in hait, as may be seen by 
its short thick-set fur, its webled extremities 
(especially the front ones), its swimming tail 
(flattened from above downwards). its small 
eyes, valvular nostrils, and entire lack of ex- 
ternal ears (241, page 1494]. 

A Huge Swimmer. Among the Povcuep 
MAMMAuS (Marsupialia) we find a small opossum 
(Chironectes), native to Central and South 
America, which feeds upon fishes, and possesses 
webbed hind feet as well as a long, strong 
swimming tail. The most notable swimmer 
among the Hoorep Mammats (Ungulata) is 
the hippopotamus (234, page 1490], in which the 
hair is scanty, while the four-toed feet are 
of sufficiently spread nature to serve as paddles. 
The valvular nostrils are on the top of the snout. 

Some of the INsect-gsaters (/nsectivora) 

are also expert swim- 
mers, among these 
being our native water- 
shrew (Crossopus 
fodiens), in which the 
hands and feet are 
fringed with stiff hairs 
which give an exten- 
sion of surface. Much 
more highly specialised 
is the insectivorous 


The feet are not 
webbed, and the swim- 
ming organ is the 


: I otter (Potamogale) of 
‘ West Africa, with ite 
dense fur, small eyes, 
and valvular nostrils. 

| 
| powerful tail, which is 
| compressed from aside 
| toside. Not dissimilar 
| in some ways are the 
(yo Desmans (Myogale) of 
_ Spain and Russia, with 
i webbed hind feet and 
| strong tails. GNAWERS 
| (Rodentia) also add 
their quota to the 
aquatic community. 
The capybara (Hydro- 
cherus) of South 
America, for instance, 
the largest living member of the order, possesses 
partially webbed feet, while our native water- 
rat, or rather water-vole (Mécrotus amphibiua), 
if an expert swimmer, although ite feet are not 
webbed. The hind limbs are the active agents 

of progression. 

quatic Flesh-eaters. From the forms 
already mentioned we to others, a re- 
markable series of which belong to the Fizsu- 
EATERS (Carnivora). The otter (Lutra), with 
its webbed feet, powerful swimming tail, and 
small ears, is a casein point. The rare sea-otter 
(Enhydris) of the North Pacific is constructed 
on somewhat similar lines. One entire sub- 
division of — — — ), contains 
aquatic anim : are arg ain ingui 
by the possession of a thick coat of fat (biubber) 
beneath the akin, which is intelligible if we 
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remember the cold regions in 


a CaS "od —— 3 — 
which they mostly live. The ~~ we san 
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huge walrus (Trichechus) pos. ic SrF 


: : Pee ce hee 
seanes paddie-like limbs, and ig tae ape Bae 
— 


—— 
Bal 


ite hair is very scanty. The 
sea-lions (QOtaria) are some- ; 
what more specialised on  _. 
the same lines, except that, 
like ordinary seals, their fur 
is extremely close-set. These 
forms are also called ‘“ eared 
seals”’ because they still 
possess small external ears. 
In both walrus and sea-lion 
the hind flippers can be turned forwards to assist 
in a shuftling kind of progression on land or ice, 
while the former uses its tusks to some extent to 
help itself along in rough places. From these 
we pass on to the true seals (Phoca, etc.), in 
which the hind flippers are directed hack- 
wards, and bound up by folds of skin with 
the short tail [256], to constitute a very power- 
fal paddle. This xpecialisation. though ad- 
mirable for swimming purposes js, of course, 
a hindrance to progression on land, over which 
the true seals make their way by what may 
be described as a mixture of crawling and 
springing 

Freshwater Seals. But little is known 
of the remote ancestry of Pinnipedes, but 
one of the ancient flesh-eaters (Creodonta), 
native to North America, possessed somewhat 
real -like extremities. This creature ( Patriofelis), 
was a lake-dweller, and appears to have lived 
upon freshwater tortoises. It is, therefore, 
not unlikely that seals and their allies were 
first evolved in fresh water, from which they 
ultimately made their way into the open ocean. 
Seals are now found in some inland seas—e.y., 
the Caspian, Sea of Aral, and Lake Baikal: 
but this has a different significance, for we 
know that in comparatively recent geological 
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258. MANATEE 
times these bodies of water have been cut off 
from the main ocean of which they once formed 


a : . 

An interesting parallel is afforded by Lake 
Tanganyika, which is inhabited not only by 
ordinary freshwater forms, but also by jelly- 
fishes, certain molluscs, etc., which are charac- 
teristically marine. We may regard the lake. 
in fact, as a separated part of the Indian Ocean. 
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The Manatee. The order of Sza-cows 
(Strenia) includes only the manatee [258] and 
the dugong, both of which are purely aquatic. 
The fore limbs are flippers, and the absence of 
hind limbs is compensated for by the broaduning 
out of the tail in a horizontal direction. The 
hair ia very scanty, the valvular nostrila are 
on the top of the snout, and external ears are 
entirely absent. There is a thick layer of 
blubber. The tail of the manatee is rounded, 
while that of the dugong is produced into a 
pointed “fluke on either side as in’ whales 
and their allies. 

Mammals that Resembie Fishes. 
We come lastly to the WHALES AND PoRPOISES 
(Cetacea), which are still more perfectly adapted 
to an aquatic life. We note in a porpoire (258), 
for example, the fish-like shape, well adapted 
for rapid progression through the water, and 
the smooth, practically hairless akin (beneath 
which is a thick layer of blubber). The fore 
limbs are flippers and the broad tail is horizont- 
ally flattened (only the edge can be seen in the 
figure), being shaped like that of a fish except 
that it is not vertical. Hind limbs and externa: 
vars are entirely absent, and the eyes are small. 
The nostrils of Cetaceans are represented by a 
ningle or double * blow-hole,” of valvular nature, 
right on the top of the head, an obvious con- 
venience for breathing air with most of the 
body submerged. The “spout ”’ which issues 
from the blow-hole is not a column of water, as 
often erroneously supposed, but the chilled and 
condensed vapour of the expired air. 

Origin of Marine Mammals. There 
can be no doubt that Cetaceans are the much 
modified descendants of land animals which 
have wrested the sovereignty of the sea from 
marine reptiles now long extinct. Unfortunately 
the geological record has not, #0 far, supplied 
us with the evolutionary stages of this ancient 
group. and all that can be definitely anscrted 
in that the oldest types arc in some anatomical 
features rather nearer Jand mammals than 
those existing at the present day. But it is 
a matter of opinion whether they are more 
closely allied to Hoofed Mammals or Flesh- 
eaters Most probably all three groups have 
desrended from the same immensely ancient 
primeval stock, of which at present we have 
no certain knowledge. 
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“THE Spanish alphabet is composed of twenty- 
eight letters pronounced as follows : 


.. ab 


A I... 08 q@ .. coo 
B .. bay 3 .. hota R .. air-ay 

c .. thay k .. cah 8 .. easay 
cnh.. tchay 1 ..el-lay TT .. tay 

b .. day tt... el-lyay vu .. 00 

Ke .. 4 M .. em-ay V vay 
y.. ef-fay oN .. en-ay xX a-kis 

a .. hay N .. en-nyay Y e-gricga 
u .. ah-tchay o .. oh 2 thay-tah 


P.. pay 
These letters are of the feminine gender, and 
are divided into vowels and consonants, aa in 
English. 
Pronunciation. The Spanish vowel sounds 
do not vary, and must be pronounced fully and 


distinctly. The u is silent in the syllables 
gue, gus; que, qui, which are pronounced gay, 
gee; kay, key. en the u isto be sounded, it 


is marked thus, @; as in argiir, to argue, which 
is pronounced arguveer. 

Y is used both as a vowel and a consonant ; 
alone, after a vowel and followed by a con- 
sonant; or, at the end of a word, it is a vowel 
and is sounded as ee in English. Before a vowel 
in the same syllable, or between two vowels in 
the same word: it is a consonant, and is sounded 
like the English y in yours. 

C is pronounced hard before a, o, u, J, and 
r; ex., cabra, goat; cola, tail; cuero, hide ; 
claro, clear ; crudo, raw ; which are pronounced 
kabra, kola, kwero, klaro, krudo. It ia soft before 
e and 3: ex., cera, wax; cten, a hundred ; 
pronounced thera, thien. 

CH, D, and F have the same sound as in 
English. 

G, before a, 0, and u, has the same sound as 
in English. Before e and 4 it is a guttural 
aspirate, like the lish A very aetrongly 
aspirated: ex., g (general) pronounced 
hénéral. 

HI is never aspirated. 

J has always the same guttural sound as g 
before e and ¢; it can only be rendered in 
English by the strongly aspirated A. 

K is not used in modern Spanish; in the 
few words in which it used to appear its place 
is now supplied by c before a, 0, and «, and 
by gu before e and i. 

L has the same sound as in English. 

LL, which is counted as a separate letter, 
can only be rendered in lish by a combina- 
tion of and y, somewhat like is in vermilion : 
ex., Uorar (to weep), pronounced lyorar. 
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M has the same sound as in English ; it is 
never doubled in Spanish. 

N has the same sound as in English. In 
words in which gn occur, both letters are dis- 
tinctly sounded: ex., dignidad (dignity) is 
pronounced dtg-nidad. 

N has a strong nasal sound, which is only 
approached in English by the » in poniard. 

P has the same sound ad in English. 

Q is invariably followed by u; the two letters 
together, gu, are sounded like an English &. 

R, at the beginning of a word, is pronounced 
like rr: ex., rabsa (rage), rusdo (noise); pro- 
nounced rrabia, rrootdo. In the middle of a 
word it is sounded like the English r. When 
rr occurs it must be very strongly marked. 

S is always pronounced ss: ex., paseo (a 
walk), pronounced pas-say-o. The final ¢ is 
always very soft. 

T has the same sound as in English ; it is 
never doubled in Spanish. 

V has the same sound as in English. 
Spaniards sometimes pronounce it B, but the prac- 
tice is not encouraged by the Spanish Academy. 

X has the sound of gs: ex., exhalar (to 
exhale), pronounced egssalar. In all words in 
which x was formerly a guttural aspirate it is 
now superseded by 7. The most notable 
example is the name of Qutzrote, pronounced 
Key-hot-ay, which is now spelt Quijote. 

2 is pronounced ¢h, like the soft c: ex., 
cruz (cross), pronounced kruth. 


The Accent, There is only one accent in 
Spanish, which is placed over the vowels a, é, {, 
6,%. It lengthens the syllable over which it is 
placed, so that the stress is laid upon it, and 
the rest are pronounced short: ex., dgusla 


(eagle), pronounced d-guila ; acd (here), pro- 


nounced a-cd. It also distingui words which 
are spelt the same: ex. ed (the), él (he). 


Parte of Speech. There are ten parts of 
speech. The variable — viz.: article, noun, 
adjective, pronoun, verb, participle; and the 
invariable—viz. : adverb, preposition, conjunc- 
tion, interjection. 

Gender. There are three genders: mas- 
culine, feminine, — neuter. The — 
agin gp aiden Ser ied to persons or things, 

t only to adjectivee: etc., used to 
convey a substantive idea in a 
abstract manner: ex., lo malo, the evil, or all 
that is evil; lo bueno, the good, or all that is 
good); lo mio, mine, or all that is mine. The 
neuter gender has no plural. 


Numbers. There are two numbers: the 


singular and the plural. 


Punctuation. The use of punctuation 
marks differs from the English in two par- 
ticulars. The mark of interrogation is placed 
at the beginning of a sentence, below the line 
(zg), and is repeated above the line at the end (1). 

The mark of exclamation is also placed below 


the line (;) at the beginning of 


e sentence, 


and is repeated above the line at the end (!). 


Vocabulary 


The stars 

A comet 

A star 

The polar star 
The ment 
The moon 

The moonlight 
The new moon 
The full moon 
The first quarter 
The last quarter 
The sun 

Sunrise 


_ Vocabulario 
08 
Los astros 
Ua cometa 
Una estrella 
La estrella polar 
El firmamento 
La luna 
El resplendor de la luna 
La luna nueva 
La luna liena 
El cuarto creciente 
El cuarto menguante 
El sol 
La salida del sol 


THE SKASONS. 
Spring La primavera Autumn El! otono 


Summer El verano 


Winter 


El invierno 


THE MONTHS. 


January Enero July Julio 

February Febrero August Agoato 

March Marzo September Septiembre 

April Abril October Octubre 

May Mayo November Noviembre 

June Junio December Diciembre 

THE DAYS. 

Sunday Domingo Wednesday Miércoles 

Monday Lünes Thursday Jueves 

Tuesday Martes Friday Viernes 

Saturday Sébado 

A child Un nifio 

A boy Un muchacho 

A man Un hombr- 

A young man Un joven 

Young men Los jovenes 

A gir Una nifia 

A young girl Una muchacha, una 
joven 

A woman Una mujer 

An old man Un anciano 

A bachelor Un soltero 

A married man Un casado 

A married woman Una casada 

A widower Un viudo 

A widow Una viuda 

Infancy, childhood La infancia, nifiez 

Youth La juventud 

Adolescence La adolescencia 

Manhood La edad viril 

Old age La vejez 

Death La muerte 

Business Los negocios 

The future El porvenir 

Happiness La dicha 

A career Una carrera 

The town, city Le ciudad 


The citizen 
The expense 
The residence, dwelling 
Education 
a 
v 
A habit 
An inheritance 
An heir 
An invention 
A legacy 
Of age, having attained 
majority 
Misfortune 
Marriag: 
Misery 
The present 
The t 
The — 
The native country 
Poverty 
A profession 
Punishment 
Reward 
Reputation 
Wealth 
Society 
A co-operative society 


A syndicate 

Work 

A guardian 

The family 
Father 

Mother 

The son 

The daughter 

The brother 

The sister 

The grandaon 

The granddaughter 
The husband 

The wife 

The father-in-law 
The mother-in-law 
Th: brother-in-law 
The sister-in-law 
A bastard 





El ciudadano 
El to 
El domicilio 


La educacion 
Un entierro 
Caja de ahorros 
Una costumbre 
Una herencia 
Un heredero 
Una invencion 
Un legado 
Mayor de edad 


La deagracia 

El matrimonio 

La miseria 

El presente 

E} o 

El futuro 

La patria 

La pobreza 

Una profesion 

El caatigo 

La recompensa 

La reputacion 

La riqueza 

La sociedad 

Una sociedad co-opera 
tiva : 

Un sindicato 

El trabajo 

Un tutor 

La familia 


La hija 

El hermano 
La hermana 
El nieto 

La nieta 

El marido 
La mujer, also esposa 
El suegro 
La suegra 
| — 
La cunada 
Un bastardo 


Articles 


E]—maaculine singular 
Los—masculine plural 


La—feminine singula. 
Las— feminine plural 


EXERCISE I! 
Translate the following into Spanish : 


the firmament. 
Nada 


mas 


Pocos han visto 


m 8 tO — 


. The stars, the comets, and the moon shine i. 


brillan & 


. Nothing more beautiful than moonlight. 


que 


Few have seen the sunrise. 


. Spring is the most agreeable time of th 


cs tiempo més agradable de 


year ; 
aio 


summer is 


tuo hot. 
demasiado caluroso. 


The colours of the autumn are picturesque 


colores 


son pictorescos. 


Winter does not please everyone. 
no agrada 4 todos. 
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&. A boy must pass through childhood and 
debe pasar por 
adolescence before he is (a) man. 
antes de ser 
6. Old age is the procursor of death. 
ursor de 
7. (It) is s happiness that the future is 
que nos 

unknown to us. 

nea desconocido. 
8. Man ia not of age unti] twenty-one. 

no hasta (los) veinte y un (afios). 
9. Misery is cruel. 
cruél. 
10, The expense of education is great. 
grande 

Note. The article must be inserted before 
the nouns whenever these are given in the 
vocabulary. Practice will soon tench where the 
article is required in Spanish. Keys to 
Exercises are given in the succeeding lessons. 


PROSE EXTRACT I. 

[From the chronicle of the reign of Peter the Cruel. 
By Pedro Lopez de Ayala. | 

Peter the Cruel and the; Don Pedro el Cruél y el 

Prince of Wales (the; Principe de Gales 

Black Prince) after! despues de la batalla 

the battle of Najera. de Najara. 

The Prince «f Wales! El Principe de Gales 
anid to the king. Don dijo al Rey Don Pedro 
Pedro, that, saving hin que salve osu Real 
Royal Majesty, neither; Majestad no decia, ni 
his words nor his de- pedia razon ; que aquell- 
mands were in reason ; os Sefores Caballeros: y 
for those knights and hombres de armas que 
men-at-arma, who were alli eran en su servicio 
there in his serviceshabian trabajado — por 
had striven for honour's la honra, yo sit algunos 
sake ; and if they had! prisionercs habian eran 
taken any prinoners: wuyos, yoo que — tales 
they were their own jeran los caballeron que 
and the knights who'los tenian que por 
held them were suchdinero del mundo 
that not for any aunque fuesen mil tan- 
money in the world, ‘tox que valiese el 
though it were a thou-,prisionero que tuviesen 
sand times the valuo of,que no le rendirian 4 
the prisoners they held,:él, por cuanto pen- 
sc they deliver them jsarian que los cobraba 
to him, for they would para los matar: que 
think that he redoomed.en esto no se trabajase, 
them to put them to que no era cosa que é] 
death: and that he pudiese librar. Em- 
should urge it no more, | pero si tales caballeros 
for it was not a thing fuesen presos, contra 
which he could grant. los —— él pasa ra 
However, if there were sentencia antes de esta 
any among the prison: batalla, que él ve los 
ers upon whom he had haria entregar. 

sentence before, Entonces dijo el Rey 
this battle, he would: Don Pedro al Principe, 
cause them to be de-'que si estas cosas asi 
livered to him. jhabian de pasar que 

Then the king, Don mas perdido tenia ahora 
Pedro, said to theel Reino que le tenia 
Prince that if theeelprimeramente: quo 
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things xere ae — out todos ging ~~ 
80, he is king-. eran ue 
dom more lost than it habian hecho perder el 
was at first, for it waa Reino. y que pues 
those very prisoners'aquellos asi habian de 
who had caused him to'escapar y no ser en- 
lose the kingdom, and tregados 4 él para traer 
since they were to.con ellos sus pleitesias 
— thus. and not to para que quedasen 
be delivered up to him:suyos, que no hacia 
that he might come to,cuenta que le habia 
an agreement with them ayudado el Principe ; 
and win them to his'mas tenia que gastéra 
cause, he made but/sus tesoros de balde. 
small —— of — entonces fué safiudo 
Prince's elp, andiel Principe por estas 
deemed that he hadirazones que e a Don 
spent his treasures in Pedro asi le dijo, y 
vain. Then the Prince:respondiole de esta 
was enraged at these:manera: “‘ Sefior pari- 
words which the king,'ente, 4 mi me parece 
Don Pedro, had spoken que vos teneis maneras 
to him, and he an-:mas fuertes ahora para 
swered in this fashion :icobrar vuestro Reino 
“Sir kinsman, it seemsique tuvistes cuando 
to me that you have teniais vuestro Reino 
now stronger means to'en posesion, y le regis- 
recover your kingdom 'teis en tal guisa que le 
than you had when — que — 
was in your possession Y yé os aconsejaria de 
and you governed it in cesar de hacer estas 
such a manner that you: muertes, y que buscase 
were like to lose it.;manera de cobrar las 
And 1 would counsel; voluntades = de los 
you to cease this put- sehores y caballeros, 
ting to death, and to.y hidalgos, y ciudades, 
seek some — y — de san vues- 
recovering the  good- tro Reino, y si de otra 
will of the lords and manera vos gobernais 
knights and noblemen, segun primero lo hicis- 
and of the cities and teix, estais en gran 
towns of this your — de perder vues- 
dom; for if you dotro Reyno, y vuestra 
otherwise, and behave persona, y llegarlo 4 
—— as ———— estado, ae ao — 
fore, you stand in: — el Rey de 
great peril of losing Ing terra. ni yo aun- 
both your kingdom and que quisi¢semos no os 
ourself, and of being podriamos valer.” Y 
brought to such a — pasaron estas ra- 
that neither my lord.zones entre el Rey Don 
and father the king of Pedro, y el Principe 
England, nor myself, aquel dia Domingo des- 
shall be able to avail'pues de la batalla que 
— nea enna, epee alli en el 
shou so minded.” ‘campo. 

And these things thus 

— between the 

ing, Don Pedro, and 

the Prince upon that 

day. Sunday, after the 

battle as they lay there 

in camp. 


Pedro Lopez de, Pedro Lopez de 
Ayala (1332-1407), poet, Ayala (1332-1407) poeta, 
Court icler, and cronista la corte y 
Chancellor of Spain.‘canciller de Espafia. 





He was taken ——— hecho prisionero 
at the battle of Najeraien la batalla de Najara 
and brought to y llevado 4 Inglaterra 

where hejdonde eecribid a'gunos 
wrote some of his de sus poemas. De- 
He describes the events|acribid los  aconteci- 
of the four reigns in'mientos de los cuatro 
which he lived withireinados durante los 
the knowledge of an cuales vivid, con el 
eye-witness. H is|saber de un testigo 
chronicles are the first ocular. Sus crénicas 
attempt at serious his-ison el primer atento 
tory in Spanish. The'serio 4 una historia de 
spelling of the above'Espana. La ortografia 
extract has beendel extracto que ante- 
modernised for the con-:cede ha sido moderniz- 
venience of our ada para la conveni- 





students. encia de nuestros 
l estudiantes. 
PHONETIC RENDERING OF THE EXTRACT. 


The following is a phonetic rendering of the 
pronunciation of the extract : 

El Printheepay day Gah-les dee-ho al ray 
Don Paydro kay salvay soo rayal mah-hestah, 
no daythea nee paydeea rahthon; kay ah- 
kellyos say-nyores, cah-ballyerohs, ee ombrays 
day armahs, kay allyee airan en soo sairveetheo 
ah-beean trahbah-hado por lah onrah. ce see 
algoo-nohs preseonerohs ah-beean airan s00- 
— ee kay tah-les airan joss cah-ballyerohs 

ay lous ten-eean kay por deenero dell moondo 
ahoonkay fooaysen mill tan-tohxs kay vah-lec- 
easay el preseonero kay toovee-cskon kay no 
lay rendeereean ah el por cooanto pensah-reean 
kay los kobrah-ba pahra loss mah-tar: kay 
en essto no say trahbah-ha-say, kay no aira 
kossa kay el poodee-essay lee-brar. Empairo 
see tah-les cah-ballyeros fooay-sen  pres-ohs 
kontra loss koo-ales el pahsah-ra sententhia 
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antes day esta bah-tallyah, kay el say loss 
ah-reea entre-gar. 

Enton-thes dee-ho el ray Don Paydro al 
prey kay wee eastahs kossas abseo 
ahbeean day pahsar; kay mas pairdeedo 
tayneea ahorah el rayno kay lay tayneea pree- 
mairamentay: kay toe-does ah-kellyos kay 
airan pres-oha airan loas kay lay ahbeean 
aycho pairdair el rayno, ee kay pooes ah-kellyos 
ahsee ahbeean day es-kapar ce no asair entray- 
gahdohs ah el pahra trah-air kon ellyos soos 
een dai pahra kay kaydahsen soo-yohs, 

ay no ahseea cooenta kay lay ahbeea ah- 
yudado el printheepay; mas tayneea kay 
gastah-ra soos taysoros day balday. Ee en- 
tonthes fooay sah-nyoodo el printheepay por 
eastahs rahthenes hay el ray Don Paydro 
ahsee lay dee-ho, ee respondeeolay day esstah 
maner-ah: “Saynyor par-e-entay ah mee may 
parethay kay vos tay-nayis manerahs mas 
fooer-tes ahorah pahra kobrar vooestro rayno, 
kay toovistes cooando tayneeah-is voveatro 
rayno on pos-ses-seon ce lay ray-histayis en tal 
geesa kay lay toovistayis kay pairdair. Eco yo 
ox ahconsay-hareea day thesar day ah-ther 
exstahs mooert-es, e« kay boos-kahsay manerah 
day kobrar las voloontades day loss saynyores, 
ee cah-ballyeroha, ce cedalgoes, ee thie-coda.- 
des ee pooayblohs day exatay vovestro rayno, 
ce see day ohtra manerah vos gobairnah-is 
xaygoon preemairo Jo heeceestayis, essta-ia en 
gran payleegro day pairdair vooestro rayno, ee 
vooestro) pairsohna, y day lyaygarlo a tal 
esstahdo, bay mee saynyor ce pahdray el ray 
day Inglah-terrah nee yo ahoonkay kiseeaymoe 
no os podreeahmos vahlair. Ee ah-see pahash- 
ron esstahs rathone-es entray el ray Don 
Paydro, ee el agi aed ah-kel deea Doh- 
mingo despoves day la bah-tallyah kay esstoo- 
vee-airon allyee en ¢l campo. 
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HE Italian alphabet (aljabeto, or, from the 

name of the first three letters of the Italian 

alphabet, abbicci) consists of the following 21 
letters pronounced as follows : 


A... ah H .. ahckah Q .. koo 

B .. bee I... ee R .. ¢hrreh 
c .. chee L .. ehileh 8s .. Chaseh 
D .. dee M .. ehmmeh T .. tee 

EB .. eh  N .. ehnneh Uo... 00 

ry .. ¢hffeh o .. o Vo... Vee 

G dgee P. z .. dzehtah 


The letters k, j, xz, y, w do not occur in Italian. 
X and y are used in mathematics to indicate 
an unknown quantity. X is aleo met with in 
the Latin ex (ehx) in compound words like 
ex-deputato (ex M.P.), ex-diretture (ex-director). 


Vowels and their Pronunciation. A 
is always pronounced open and broad, like Eng- 
lish ah! The student should pronounce the 
exclamation ah! the English bah, and then the 
Italian la (the, fem.), ma (but). After this he 
will find it easy to connect the same vowel sound 
with other consonants. In pronunciation this 


sound will be represented by ah, as amare 


(ahmahreh), to love. 


E is never mute in Italian. It has two sounds: 
closed, like at in pain, as vents (véhntee), twenty ; 
open, like ein let, as rénds (vehntoe), winds. These 
rounds will be represented by eh: erédere (créh- 
deh-reh), to believe. 

I is not sounded as the English ¢ in Italy, 
it, kiss, This sound will be represented by ee: 
brindiai (bréen-dee-sece), toast. 

O, like e, has two sounds: closed, like o in note, 
an voce (vocheh), voice ; open, like o in not, as 
corpo (body). 

U is always pronounced like oo in cool, as 
punire (poonéereh), to punish. This sound will 
be represented by vo. 

The distinction between the open and closed 
sounds of e and vo offers some difficulty to 
Italians themselves, so that foreigners need not 
be tor particular about it. Those who have a 
knowledge of Latin will find assistance from 
the following hints: 
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1. E is closed when it replaces (a) a Latin long 
2; m&, té, fci; (db) a Latin short ¢: 
féde ; nive (m), néve. The Latin long ĩ remains 
in Italian: infidu (m), infido. 

2. E is generally open when it replaces a Latin 
short 2: péde (m}. piede. 

1. O is closed when it replaces (a) a Latin 
long 6: cordna, corona; (6) a Latin short @: 
criice (m), croce. 

2, © is generally open when it replaces a 
Latin short 6: hdmo, wmv; or a Latin au: 
is —— pidve — 

i or wu. piodve, it rains; e. 
heart; and * an a in substantives, as rdea, 
rose; spdea, spouse. 

Diphthongs. In Italian, real diphthongs do 
not exist. Every vowel must be separately and 
distinctly pronounced. In words where the 
combinations wo, ia, te, to, iu are found the u 
and § must be pronounced short: buono (boo- 
dno), good ; pieno (pee-éhno), full ; pitt (pee-0d), 
more. 

Accent. In the Italian orthography, the 
accent is not shown, except when it falls on the 
last vowel of a word, when it is used either to 
mark a contraction, as in virte (veer-tod) for 
virtute, or a verbal termination, as in fard, dsrd. 
It is also used to — the pronunciation 
of words spelt alike, but having a different accent 
and meaning. For example: ancvra, anchor ; 
ancora, yet. 

As a genera] rule, we may assume that the 
tonic accent or stress in Italian is laid on the last 
syllable but one. Whenever there is a deviation 
from this rule it will be here indicated by a 
grave accent, to show on which vowel the stress 
must be laid: parlano (pahr-lah-no), they speak. 

Apostrophe. The apostrophe is used to 
show the omission of a vowel, and, in some cases, 
of a syllable. For example: [uso (lodso), the 
custom ; un po’ (oon po) a little, for un poco. 


i 


Exercise I. 


On Reapina THE VOWELS: pane (bread), 
carne (meat), bene (well), cane (dog), capo (head), 
sera (evening), giorne (day), matina (morning), 
libro (book), carta (paper), na (pen). tavola 
(table), amico (friend), fratello (bro er), sorella 
(sister), zto (uncle), cappello (hat), capells (hair), 
vino (wine), fume (river), fumo (smoke), 
(good), cuttivo (bad), piede (foot), dieci (ten). 

PRONUNCIATION OF THE ABOVE Worps: 
Pah-neh, cahr-neh, béh-neh, cah-neh, cahpo, 
edéhrah, dgeedrno, mahbtteé-nah, leébro, cahr- 
tah, nnah, tahvolah, ahmedco, frah-téhllo, 
soréh taed-o, cahppéhilo, cahpéhilee, vedno, 
fee-domeh, foomo, boo-dno, cahtteévo, pee-éh- 
deh, dee-dh-chee. 


Consonants and their Pronunciation. 
The consonants in Italian are sounded as in 
English, with the following exceptions : 

& before e or i is sounded as the English ch in 
cherry, chin: Césare (chéh-seah-reh), Coosar ; 
ci##a (cheettah), town; cibo (cheébo), food. 
Ch is sounded as £; chi? (kee) who? perché 
(pehrkeh), because. 
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oe eee 
V. gim- gente dgthn- : people ; 
Tomige (tahmeé-dgee), Thames. 

Gh is sounded as the English g in get, give: 
botteghe (bottéhgheh), shops ; ghinea (gheenéh - 
ah), guines. 

Gli before a vowel, or at the end of a word, is 
— — Uk in billiards, as : bottigiia 
botteéleeah), bottle ; fglio, (fetleeo), son. 

Gn is sounded as ni in minion: ntonlagna 
(montah-neeah), mountain ; ogné (Onee-ee), every. 
— is not pronounced ; hanno (ahnno), they 

ve, 

8, Z have two sounds: hard, cosa, zampa ; 
soft, uso, zolla. 

Sce, Sci are sounded as sh in shell, ship: 
ecena (ahéhnah), scene; asctenza (shéhndzgah), 
acience. 


Sch is sounded as sk: schioppo (skeedppo), 


When two consonants (mm, nx, tt, etc.) come 
together, they must be both pronounced : 
carro (cart), caro (dear); penna (pen), pena 
(pain) ; fatto (fact), fato (fate). 

Exercise II. 

On Pronunciation. Quel, that; esto, 
this; guast, almost; mezzogiorno, south; —8 
eye; ricomincia, begins again; ripighar, to 
retake; lasciare, to let; coctzzolo, top (of a 
mountain); esempto, example; mura, walls; 
guardano, they look; pit, more; gtogasa, ridge ; 
oscuro, dark: due, two; a destra, on the right. 

PronounceD: Koo-éhl, koo-th-sto, kao; sess! 
meh-dzo-dgee-orno, éckeeo, ree-comeén-chah, ree- 
pee-lee-ar, lah-shah-re, cokodt-solo, ehsémpeeo, 
moorah, guahrdahno, dgeeo-gah-eeah, oskodro, 
doodeh, ah deh-strah. 

Exercise III. 

Quel ramo del lago di Como, che volge a mezzo- 
giorno, tra due catene non interrotte di monti, 
tutto a seni e a golfi, a seconda dello spdrgere e 
del rientrare di quelli, vien, quasi a un tratto, 
a restringersi e a prender corso e figura di fiume, 
tra un ‘promontorio adestra e un’ ampia costiera 
dall’ altra parte ; e il ponte, che ivi congiunge 
le due rive, par che renda ancor pit sensibile 
all’ occhio questa trasformazione, e segni i] punto 
in cui il lago ceasa, e l'Adda ricomincia, per 
ripigliar pol nome di lago dove le rive, allonta— 
nandoai di nuovo, lascian lacqua disténdersi e 
rallentarsi in nuovi golfi e in nuovi seni. 
costiera, formata dal depdsito di tre grossi 
torrenti, scende appoggiate adue monti contigui, 
luno detto di artino, altro con voce 
lombarda il , dai molti suoi cocizzoli 
in fila, che in vero lo fanno somigliare a una sega : 
talché non é@ chi, al primo o, purché sia 
di fronte, come per ceémpio di su le mura di 
Milano che guardano a settentrione, non lo 
discerna tosto, a un tal contraasegno, in quella 
lunga e vasta giogaia, dagli altri monti di nome 
pit oscuro e di forma pit comune. 

The Article. As in English, there are two 
articles in Italian—definite and indefinite. 

Derinirs Axtictzy (The) Masculine: 4, 
singular; 1, gis, for the plural; 


Feminine: la, f, for the singular ; le, for the 
plural. 

Ispeyinite ARTICLE (A, An). Masculine: 
un, uno. Feminine: waa. 


Tl is used before masculine nouns beginning 
with a consonant or consonants, except :, 
impure s (¢ followed by one or two consonants, 
as: sp, spr, sc, acr, ach, etc.), and gn, as: tl cane, 
the dog ; si Isbro, the book ; si braccto, the arm. 

Lo is used instead of il before z, impure 4, gx, 
as: lo zto, the uncle; lo scolarv, the pupil ; 
lo gnomo, the gnome. 

L.” is used before masculine and feminine nouns 

inning with a vowel, as Ponore, the honour ;: 
Puomo, the man; loro, the gold; Panima, the 
soul; Tarte, the art. Le drops the e, and is 
written [ only before an e, as: ['erbe, the herbe ; 
but le opere, and not l'opere. 


I, Gli. When il is used in the singular, ¢ is 
used in the plural, as: ¢ cans, i libri. When lo is 
used in the singular, git is used in the plural, 
as: gli aii, gis onors. The i in git is dropped, and 
an apostrophe is put instead only before nouns 
beginning with an 4, as gl'inns. 

Un is used as the article il. and before a vowel, 
as: un libro, a book; un ragazzo, a boy; un 
amsco, a friend. 

Uno is used in the same cases aa lo, as: uno 
zto, uno scultore, uno gnocco (oono nee-dcco), a 
little dumpling. 

Una is written un’ before a vowel, as un’ 
anima ; un abitudine, a habit. 


Masculine Nouns 


scotaro (skolanro), pupil. 
coltello (koltéhllo), knife. 

temperino (tehmpehreéno), pen-knife. 
ragazzo (rahgah-tao), boy. 

scultore (skool-toreh), sculptor. 
cavallo (cahvahllo), horre. 

zto (tseéo), uncle. 


Feminine Nouns 


penna (péhnnah), pen. 

rosa (rosah), rose. 

casa (cahsah), house. 

busta (bodstah), envelope. 

carrozza (kahrrotzah), carriage. 

figlia (feé-leeah), daughter. 

statua (stahtooah), statue. 

epazzola (spatzolah), brush. 

sorella (sorehlilah), sister. 

To form the plural of these nouns, change the 

terminations o into 1, and a intoe, as: libro, libri; 
cavallo, cavalli; rosa, rose; casa, case. 


e (before e, ed) and ; o (before 0, od) or. 


Io ho (eé-o oh), I have. 

tu hat (too ahee), thou hast. 

eglé ha (éh-lee ah). he has. 

noi abbiamo (noee ahbbeeahmo), we have. 
voi avete (voce ahvéhte), you have. 

essi hanno (ehasee Ahnno), they have. 
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Exercise IV. 

1. Viamico. Io ho un amico. Tu hai una 
rosa. Egli ha una figlia. Noi abbiamo una casa. 
Nl ragazzo ha una penna. Lo scultore ha una 
statua. Lo zio ha una spazzola. Lo scolaro ha 
un libro e una penna. Voi avete una sorella. 
Easi hanno un cavallo © una carrozza. 

2. I ragazzi hanno un coltello e un temperino. 
Voi avete le buste e le penne. Gili scolari hanno 
le buste e i libri. Gli scultori hanno le statue. 
Gli zii hanno le case. I] ragazzo ha le rose. 
Gili amici hanno gli uccelli, i cavalli e le carrozze. 


Some Prepositions 

Di (before a vowel d') of ; dé Pietro, of Peter ; 
donore, of honour. 

A (before a, ad) to; a Londra, to London ; 
ad Andrea, to Andrew. 

Da, from (after the passive verb, by); da 
Roma from Rome ; da me, by me. 

In, in. into ; tn Germansa, in Germany. 

Con, with ; con amore, with love. 

Su, on, upon; su dumanda, on demand. 

Per, for ; per vot, for you. 

These prepositions (especially ds, a, da, sn) 
when they occur with the article, are contracted 
into one word. For the contraction, change 
di into de, and tn into ne. 

Of the: di tl (de l) del; di la (de la) della; 
di la (de lo) dello; di i (det) de; 
ds gli (de gli) degli, ete. (pronounced dehl, 
dehila, dehilo, deh-ee, déh-lee-ve). 

To the: a il (a 1) al; ala, alla; a lo, allo; 
at, al, ete.; (pronounced, ahl, abllah, 


In the: in tl (nel) nel; tn la (ne la) 
nella; in lo (ne lo) nella; ind (net) 
nei; ingli(ne git) negli; (pronounced nehl, 
néhilah, néhilo, neh-cee, néh-lee-ee). 

Some modern authors write also de la, da le, 
de gli, da gli, ne la, a la, etc., in two words. Con, 
su, and per are also contracted, but only with 1 
and 1, a8 col, cot (code), sul (Kool), aut (nod-ee), 
pel (pehl), pes (péh-ce). 

Note. The compound articles follow the 
same rules as the corresponding uncontracted 
articles, del padre, dello zio, dello scullore, dell'ura, 
delle parole, degli zt, etc. 


Masculine Noune 
danarv (dahnahro), money. 
giardino (dgeeshr-deéno), garden. 
regalu (rehgahlo), present. 
médico (méhdeecco), physician. 
signure (sceneedreh), gentleman. 
anello (ahnéhilo), ring. 


Feminine Nouns 
léttera (léhttebrah), letter. 
sea (séhtah), silk. . 
stanza (stahndzah), room. 
signora (seenecdrah), lady. 
Londra (Léndrah), London. 
Parigi (Pahreédgee), Paris. 
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Sono, they are; avuto (ahvodto), had; 
ricevulo (reechehvodto), received; comprato, 
bought. 

Exercisz V 

On THE Compouxp Anricuxs. Un cappello 
di seta. La statua dello acultore. I] medico di 
casa. La busta della lettera. Noi abbiamo 
ricevuto una lettera da Parigi. Da Londra a 
Parigi e da Parigi a Roma. | libri degli scolari 
sono su la tavola. Il signore e la signora sono 
nel giardino dello scultore. I ragazzi hanno 
ricevuto un regalo. La figlia del medico ha 
ricevuto un anello doro. Gli amici hanno 
comprato una casa col danaro ricevuto da Roma. 
Le lettere per la signora sono su la tavola nella 
stanza dei ragazzi. 


Partitive Article. The partitive sense 
expressed in English by some or ay is ex- 
pressed in Italian by the preposition ds, either 
simple or contracted with the definite article, 
thus: del pane, some bread; uno di vot, one 
of you ; avete del vino ? have you any wine ? 

‘he partitive sign ia omitted : 

(1) In negative sentences. Jo non ho amici, 
I have no friends. 

(2) When the noun is preceded by an adverb 
of quantity.  Avete molto danaru? have you 
much money ? 

(3) When the noun is taken in a general sense. 
Kgli ha cavalli e carrozze, he has horses and 
carriages. 

Exercise VI. 

On tHE Partitive ARTICLE. Dei cavalli per 
le carrozze. Delle rove nel giardino. Le signore 
hanno delle rose. Noi abbiamo ricevuto dei 
regali. Il ragazzo ha avuto dei libri. Egli ha 
comprato delle buste e delle penne per degli 
scolari. Hanno essi molti cavalli? Le signore 


hanno neevuto delle lettere da Parigi. Lo 
scultore ha avuto cavalli, carrozze case e giardini. 

Io sono, I am ; noi siamo (seeahmo), we are ; 
tu set (ath-ee), thou art; vot siete (see-thteh), 
you are; egli é (éh), he is; esst sono, they are. 

Non, not, is p.aced before the verb, as: 
to non ho (I not have), I have not; 10 non sono 
(I not am), I am not. 

In interrogative phrases, the personal pro- 
nouns may be placed after the verb (hanno ess: 7), 
but they are nearly always omitted, as the 
different persons are sufficiently indicated by the 
verbal terminations. Thus: ho, I have; 
ablnamo, we have ; aiete? are you 7 etc. 


dov’ é? (dovéh), where is ? 
duve sono? where are? 
wm sono, there are. 
rispoata (fem.), answer. 
scritto (skreétto), written. 
ai, yes, 
no (pronounce the o open, as in not), no. 
ma, but. 
CONVERSAZIONE. 
Dov’ é il signore è in casa ? 
Dove sono i ragazzi ? 
I] signore non é in casa, ma i ragazzi sono in 
giardino. 
Ha scritto la léttera al médico ? 
Si, ma non ho ricevuto risposta. 
Egli non ¢ a Londra, é a Parigi. 
Vi sono delle pere nel giardino ? 
No, ma vi sono delle rose. 
Lo scolaro ha libri, penne, buste ? 
Noi abbiamo temperiai libri penne, ma non 
abbiamo buste. 
Dove sono gli amici ? 
I] médico é in casa dello scultore, il signore 
¢ la signora sono in giardino coi ragazzi. 
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PERSONAL PRONOUNS 

1. There are two forms of personal pronouns 
‘pronoma personnels): the conjunctive form 
and the disjunctive form. 

Conjunctive Personal Pronouns. 
The conjunctive personal pronouns are always 
clorely joined to a verb, and can be used only 
when the verb is actually expressed—not 
understood. Used as subjects they are: 

Ist person: je, I; nous, we. 

2nd person: tu, thou ; vows, you. 

3rd person: il. he, it ; elle, she, it 

sls, (m.), elles (f.), thoy. 
The conjunctive personal pronouns as objects, 
both direct (accusative) and indirect (dative) are: 
lat person: me, me, to me; noua, ua, to us. 
2nd person : te. thee, to thee ; rous, you, to you. 
3rd person (diract): le, him, it; Ja, her. it ; 
les, them (mas. and fem. ). 

3rd person (indirect): fs, to him, to her, to it ; 
leur, to them (maa. and 
fem.). 
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2. The conjunctive personal pronouns as 
subjects precede the verb: je per 1 speak ; 
il ne parle pas, he does not spoak. 


Exceptions: (a) In interrogations and ex- 
clamations the pronoun comes after the verb: 
arez-vous, have you? parlent-ils, do they 
speak? When, in the third person singular, the 
verb ends with a vowel, a -t-, with a hyphen 
before and after it, is inserted between the verb 
and the subject: parle-t-il, does he speak ; 
a-t-elle, has she ? 


(6) The subject follows the verb, when that 
verb refers to what has been expressed in direct 
specch: Sortez, dit-, go out, said he. This 
inversion is optional in English, but obligato 
in French, and also takes place when the subject 
is a noun: viens ict, dif mon pére, come here, 
said my father. 

(c) The subject follows the verb ‘in sentences 
beginning with aussi, therefore, peut-dre, 
perhaps ; encore, even then, etc.: Jl secourul 
toujours ['infortune ; aussi a-t-il à son tour trouvé 


des amis; He always relieved misfortune ; 
therefore he, in his turn, has found friends. 

3. The conjunctive personal pronouns a; ob- 
jects (accusative or dative) always precede the 
verb, except when the verb is in the imperative : 
je les vois, I see them ; tl me ['a donné, he has 
given it to me; but, donnez-le-lus, give it to him. 

When the verb is in the imperative affirmative. 
the disjunctive forms mot, tot are used inxtead 
of me, te ; donnez-le-mot, 
give it to me; prétez- 1. 2. 3. 4. 
lut votre cani/, lend him 


your penknife (see 7). je 

As à conjunctive pro- u me 
noun, lus is both mas- te le 
culine and feminine; elle poe ne la 
thus, je lui parle is both nous nous les 
T speak to him, and [ tous tous 
apeak to her; donnez- a 8e 


lus, give him, and give 
her. 

4. When a verb has the same person for both 
subject and object, it in said to be reflexive 
(réfléchs), and the personel pronouns used as 
objects become reflexive pronouns. There is 
then a special form, se, for the third person, 
singular end plural. These reflexive personal 
pronouns eze : 

me, inyaclf, to myself; nous. ourselves, to 
ourselves. 

thyself, to thyself; vous, yourselves, to 
yourselves. 

se, himself, to himself; herself. to herself. 

se, themselvea, to themsel ved (mus. ond fem.). 

Exemples: Je me flatte, 1 flatter myself ; 
tu te trompes, thou art mistaken ; al se couche, 
he goes to bed; noua nous lerons, we get. up; 
wus vous habillez, you dress; tlx (elles) «a- 
musent, they enjov themselves. 

5. En and y are pronouns used more prr- 
ticularly, the latter almost exclusively, with 
reference to inanimate objects. They may be 
considered as equivalent to English neuter 
forms. En meens * of it,” * of them,” “‘ some.” 
Y means “to it,” “* to them,” and also * to that 
place,” s.e. “‘ there.” 

6. When a verb has several pronouns as 
objects, the order in which they are to be placed 
is a8 follows : 

lat. me, te, se, nous, vous; 2nd, le, la, lea; 
3rd, lui, leur; 4th, y; Sth, en. 

Examples: Jl me le donne, he gives it to me; 
nous les leur prétons, we lend them to them ; 
nous nous y sommes conaacrés, we have devoted 
ourselves to it ; vous m’en avez parle, you have 
spoken to me about (of) it ; ils Lut en ont donnée, 
they have given him some. : 

7. If the verb be in the imperative and 
affirmative, the pronominal objects follow it, in 
the same order as in English. Me and te then 
become mos and tt; and m’, t’, before en. 

Examples: Donnez-le-moi, give it to me; 
prétez-lea-leur, lend them to them ; dunnez-m'en, 
give me some ; pensez-y, think of (to) it. 

8. If the imperative is negative, this change 
does not take place, and the pronouns remain 
before the verb. 


te, 


LAME ASES—PRENOM 


_Examplea: Ne le leur donnez pas, do not 
Bive it to them; ne men parlez pas, do not 
kpeak to me about (of) it; me vows y opposez 
pas, do not oppose (yourself to) it. 

9. The following table shows the relative 
position of all the conjunctive personal pro- 
nouns, and aleo of the negative ne... pas 
(point, plus, jamais, etc.), when used in con. 
nection with them: 


5. 6. 7. 8. 8 10. 

8 es 

<i 8 If the aentence 
Hey \ y en E § ae 3s ta interrogative, 
— >> plus te & the subjects in| 

* — — RR come after 8. 

= * wy 

: J 


Votes and roid are made up of the imperative 
tis, behold, with ef for ici, here, and la, there. 
Like verbs, they govern the pronoun in the 
objective case, and are preceded by it. 


Examples: Ov est mon canif{? Le voici, whore 
is my poe Y Here it ia ; Od cat ma poupée 2 
La rola, where is my doll’ There it ia; Ov 
aon! leura joujouxr 2? Lea voila, where are their 
toys?) There they are. 


Exercisk XV. 


1. 1 am looking (for) (cherche) my book and 
my pens. 
2. You have spoken to my brother and sister. 
3. He has given a present (cadeau) to hia 
friend. 
4. He is looking (for) me. 
5. She is spesking to you. 
6. We have given him a watch (monfre, f.). 
7. He does not speak to them. 
8. Has she given them a present ? 
9. Has he found his watch % 
10. T give thee that, he seid to me. 
LI}. Give it (m.) to me, said my father to us. 
12. Buy (achete) thyself an umbrella (para- 
pluie, m.). 
13. We get up every day at seven o'clock. 
14. They never go to bed before eleven o'clock. 
15. We give it (m.) to them. 
16. She lends it (f.) to you. 
17. He has given us some. 
18. You have spoken to us about (of) it. 
19. If you have any money, give him some. 
20. Do not speak to him about it. 
21. We do not oppose (opposer) it (oppose 
ourselves to it). 
22. If you are Jooking for your gloves, here 
they are. 
23. You are mistaken. 
24. They flatter themselves. 


Disjunctive Personal Pronouns. The 
disjunctive personal pronouns, whether used 
as subjects or as objects, have but one form. 
They are: 
moi, I, me, to me NOUS, WE, US, tO UB 
toi, thou, thee, to thee vous, you, to you 
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ius, he, him, to him — they. thom, to 
them. 
elle, she, her, toher elles (f.), they, them, to 


them. 

Tho reflexive pronoun se also has a disjunc- 
tive form, sot. Example: Chacun pour svi, 
sach one for himeelf. 

2. The disjunctive form is used after pre- 
positions : nous sommes pour eux et contre lut, 
we are for them and against him. 

But when a single pronoun is the indirect 
object (dative), the proposition a, to, is not 
expressed. The pronoun is in the conjunctive 
form and precedes the verb. If the verb is 
reflexive, however, the preposition a is expressed : 
nous nows fions a eux, we trust to them. 

3. When a personal pronoun is used alone, as 
either subject or object of a verb understood, 
the disjunctive form is required : 


Qut lui a vépondu/ Moi, who answered 


him? I; Quta-t-il vu? Euzx, whom did he 
see? Them. 
4. When a personal pronoun is the ** logical 


aubject " of the verb étre, preseden by ce, the 
disjunctive form is require 


c'est mot, it is I c'est noua, it is we 
c'est tot, it is thou c eat vous, it is you 
c’ eat lut, it is he ce sont ews, it is they (m.) 
c'est elle, it in she ce sont ellea, it. is they (f.) 

In this construction the verb is plural when 
followed by a pronoun in the third person 
plural. 

5. When a verb has several subjects, or 
several objects, those of thom that are pronouns 
must be in the disjunctive form. In this con- 
struction it is usual to introduce an edditional 
pronoun in the conjunctive form, including all 
the others : 

Toi, lui et mot, nous aerona ensemble, thou, he 
and I (we), shall be together. 

fl nous verra, tot et moi, he will see (us), you 
end me. 

6. The pronoun coming after que. than, as 
subject or object of a vorb understood, must 
be used in the disjunctive form : 

J’y av dé plua souvent que lui, T have been 
thore oftener than he. 

LL vous voit plus aouvent gue moi, he sees vou 
oftencr than me. 

7. A personal pronoun immediately preceding 
a relative must be in the disjunctive form : 

Mos qui vous parle, je Var vu de mes yeux, I 
who spenk to you, I saw it with my own eyes. 

& A pronoun ix emphasised by being used 
once in the disjunctive and again in the con- 
junctive form: 

_ You work and / play, tot, tu travatiles et mot, 
je joue. 

n this construction the disjunctive pronoun 
may be placed either before the conjunctive 
or after the verb: 

Tu travailles toi, you work. 

9. If the emphasised pronoun is in the third 

raon, and is the subject of a verb, the con- 
junctive form may be omitted : 

Lut pense arnai, mais eux pensent autrement, 
he thinks thus, tAcy think otherwise. 
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But if the emphasised pronoun be objective, 
both forms are used : 

Je le crois lui, eux je ne les crots pas, I believe 
him, them 1 do not believe. 

10. In el'iptical sentences, when the only 
verb expressed is in the infinitive, the pronoun 
is used in the dirjunctive form : 


Moi vous trahir, I betray you! 


11. The disjunctive form is used with a 
participle to form an ‘‘ absolute ”’ construction: 

Lui mort, nous n’aurons plus de chef, he being 
dead, we shall no longer have a leader. 

12. The disjunctive pronouns form with the 
reposition chez expressions that mean “ at my 
ouse ”’ or “ at home,” etc. : 

chez mot, at (to) my house 

chez tut, at (to) thy house 

chez lui, at (to) his houre 

chez elle, at (to) her house 

chez nous, at (to) our house 

chez vous, at (to) your house 
chez eux, at (to) their (m.) house 
chez elles, at (to) their (f.) house 

Il n'est pas chez lui, he is not at home. 


Nous sommes toujours chez nous le soir, we 
are always at home in the evening. 

Kat-il allé chez vous? Did he go to your 
house * 

13. The disjunctive forms, with méme joined 
tothem by a hyphen, become emphatic personal 
pronouns : 
moi-meme, myerelf 
toi-méme, thyrelf 
lut-méme, himself 


aoi-méme, oneself 
noua-mémes, ourselves 
toua-mémes, yourselves 
elle-méme, herself eur-mémes (m.), them- 
ellea-mémea (f.) themselves selves 


These forms are not reflexive, and may not 
come immediately after the conjunctive sub- 
jecta je, fu, ete. : 

Il me Ca dst lut-méme, he himself told me. 

They may bo used in connection with re- 
flexive verbs : 

It shabille lut-méme, he dresses by himself 
(lit.. he himself dresses himself). 

14 In French the second person singular 
and the second person plural are used as forms 
of address. The singular implies very grest 
familiarity. The use of this familiar form is 
called tufoyer, as: 

Nous nous tufoyons, we thou-theo“ each 
other. 

Exercise XVI. 
. They are against me and for them. 

She does not trust him. 
Whom have you seen’ Him. 

Who answered him? They (m.). 
. Who is there? It is I. 
. We shall go (trons) together, thou and J. 
. He has spoken to him and me. 
. We have been there oftener than they. 
: ao is an intelligent than he. 
10. They, whom we thought ( nous - 
tons) our friends, have betraved (crahie) a 
ll. He works, but you nothing but (ne 
fase que) play. 
12. He say (dire) such a thing ! 


WO 3D on he 85 1 


13. They have supplied (/ourns) the money ; 
rer built — t oo 
. If you do not believe (croyez will you 
believe (crotrez) htm ? i da 7 
a That child has written the letter him- 


16. They (f.) have told (dit) me themselves 
that they would come (viendrasent) this evening. 

17. They (m) are never at home in the 
evening. 

18. Each one for himeelf and God for all. 


Kry To Exrrcist XIV. Paar 1877 


Le territoire de la République francaise est 
d’environ cing cent trente-six mille cing cents 
kilométres carrés. Sa superficie est & peu pres 
treize fois la superficie de la Suisse et plus de 
treize fois la superficie de la Belgique. Sa 
population est de trente-huit millions six cent 
mille habitants. Chaque kilométre carré a 
environ soixante-douze habitants. Il y a en 
France soixante mille juifs et six cent cinquante 
mille protestants. Ello a quatre-vingt-six 
départements. Sonclimat est tempéré : sa tem pé- 
rature moyenne annuelle ext de eoixante degrés. 
Sa chute de pluies est de quatre-vingts centi- 
métres. La France forme une république. A 
la téte du pouvoir exécutif est place le président 
de la République. Il est élu pour une période 
de sept ans. Le rervice militaire eat obligatoire 
en France dés l'ége de vingt ans. La durée du 
service est de vingt-cing ans: trois ans dans 
Yarmée active, dix ans dana la reserve de 
Yarmée active, six ans dans larmée territoriale 
et six ans dans Ja réxerve de l'armée territoriale. 
En temps de paix leffectif est de cing cent 
soixante mille hommes environ. La marine 
francaise comprend quatre cent cinquante 
navires de guerre. Ils sont monteés par environ 
cent mille matelots et soldats de marine. I! ° 
a cing — ports militaires. Paris, la capitale 


de la France, a une population d’environ deux 





millions et demi. Lyon et Marseille sont — 
deux des plus grandes villes de la France. 
Marseille 11 y a quatre cent quatre mille habi- 
tants ; a Lyon il y en a quatro cont vingt mille. 
Paris a plus de neuf cent mille habitants de plus 
que ces deux villes ensemble. Par sen industries 
et son commerce Paria est une des promitres 
villes du monde. Marseille est le promier port 
de toute la Méditerranée et une dex dix ou douse 
places commerciales les plus importantes du 
globe. Le commerce de la France ert trea 
considérable. La valeur moyenne do son 
commerce extérieur est de sept mille cing 
cents millions ou sept milliards et demi: quatre 

ur l'importation, et troix et demi pour 
“exportation. La plus Jonguo rivi¢re de Is 
France est la Loire. La longueur de Ja Loire 
eet de mille vingt kilométres, Les lignes dea 
chemins de fer de la France ont une Jongueur 
totale de quarante mille kilometres. Les Anglais 
mesurent les distances par millos, les Francais 
par kilometres. Le mille anglain est do mille 
six cent neuf metres. Les Francais indiquent 
Ja valeur par france et centimes. Le franc vaut 
un peu moins de dix “ pence” anglais. Le 
centime eat Ja centiéme partie du france. Tl y 
n des piécen d'argent de cinquante centimes et 
des piéces Wor de dix franca, La plus grosne 
pitce dargent ext In pidce de cing francs. En 
France les jours de fete sont le premier janvier 
ou jour de An, Paques, I’ Ascension, la Pente- 
céte, la Toussaint, et le jour de Noél. La 
Toussaint ext toujours Je premier novembre ot 
Noél le vingt-cing décembre. Paquea tombe 
entre Je vingt ot un mars ot le vingt-six avril. 
L’ Ascension est aussi uno féte mobile. Elle 
tombe quarante jours aprés Paques. a Pente- 
céte tombe dix jours plus tard, c'est-a-dire 
cinquante jours aprés Paques. Les Francais 
célébrent Icur féte nationale le quatorze juillet, 
en mémoire de Ja prise de la Bastillo en mil 
rept cent quatre-vingt-neuf. 


Continued 


GERMAN rn5°" 
XXXI. The Rervective Proxocns are 


used in German to express the reflection of 
an action on the acting person : 

Sing. 1. Ich waide mic tie Oante, J wash 
my hands [I wash to myself (dat.) 
the hands} ; 

2. tu waidt tir de Hante, thou 
washest thy hands [thou washest to 
thyself the hands] ; 

3. er, fie, es watdt ſich tte Hante, 
he, she, it washes his, her, its hands ; 


Plur.1. wit wajden une tie Dante, we wash 
our hands ; 
2. ihe waſcht cud) tie Dante. you wash 
your hands ; 
fie waſchen fid rie Hante, they 
wash their hands. 


Alike in the accusative : 
Sing. 1. Ich waſche mid, { wash myself ; 

} 2. bu wäſchſt did, thou washeest 

thyself ; : 


By P. G. Konody and Dr. Osten 


Niny, 3. er, fte, es wäſcht fic, he washer 
himself, etc. ; 
Plur. 1. wtr waiden une, we wash our. 
KelVeK ; 
2, thr wait end, you wash your- 
selves ; 
3. fre waſchen ſuch, they wash them- 
Ke]VEN. 


In the first and second person the personal pro. 
noun [XI. ] is used in the required case. Only 
the third person (sing. er, fie, es; pl. fic) has a 
separate reflective pronoun — ũch ~ for all genders 
and numbers, both in the dative and accunative. 

The reflective pronouns are employed in all 
tenses with the verbs of which they reflect the 
action. The imperative is :° sing. 2 waſche bit 
tie Sante! (dat.); and waſche dich! (acc.). 
Civil address : waſchen Sie ſich tie Hände! and 
waiden Sie (id! . 

1. The reflective pronoun immediately follows 
the finite verb in simple sentences. In the 
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LAGU AS aR Mal 

compound tenses it therefore stands between 
the finite verb and the constant forms: if 
unterhal'te mid, I enjoy myself; and id) habe 
mid) unterhal'ten, J have enjoyed myself ; td) werbe 
nid) unterbal’ten, I shall enjoy myself ; etc. 

2. The reciprocity of « reflected action is not 
expressed by fidy, but by einander, each 
other, one another : fie (tebten tid, they loved 
themselves ; and: fie liebren einanter, they loved 
each other. 


XXXII. The Carninat Numerals are: 
eine oo. Delf oe ee II dreißig .. .. 30 
jet oo os 2 gwelf . 12 viersig.. .. 40 
bret»... 3 dreizehn .... 13 fünfzig. .. 50 
vier .... 4 vierzehn .. .. 14 ſechzig ... 60 
fünf .... & fünfzehn .. .. 15 ſiebzig .... 70 
fed .... Gſechzehn .. .. 16 achtzig .. .. 80 
fieben .. .. 7 ſieb,ehn .. .. 17 menmata.... 80 
acht .... 8 achtzehn .. .. 18 hundert.... 100 
neun .... 8 neunzehn. . .. 19 hundert und eines 
zehn .... 10 zwanzig .. .. QO 101 ete. 

tautſend 6. 6. 1000 eine Million, a million. 


After 20 the unit always precedes the multiple 
of ten, with which it is connected by the von- 
junction und: einundzwanzig, 21; zweiundzwanzig. 
22; ete., corresponding to the English form 
one and twenty, etc. The numeral eino casts of 
the o at the beyinning and in the middle of a 
compound numeral, but retains it at the end : 
einunddreißig, 31; hunderteinundſechzig, 161; but, 
hundertundeino, 101; etc. Also: es iſt etn Ubr, 
it. is one o'clock. But if Wor (o'clock) is omitted : 
eseft ine, it is one [o'clock]. The hundreds, 
thousands, ete., are formed as in English : 
zweihundert, 200; fünfhundert. 500: zehniauſend, 
IO.OOGO; hundert tauſend, 100, 000; fünf hundert tan 
ſend, 500, 000; ete. 

1. (a) The numeral ein (m), eine (f.), ein (7) 
takes the declensive inflections of the indefinite 
article(see V., 4] when preceding the substantive 
as attributive adjective. It is distinguished 
trom the indefinite article only by the stress laid 
upon it: er aß nur einen Apfel, he ate only one 
npple ; but, er af einen Apfel, he ate an apple. 

(b) If not directly connected with a substantive, 
it takes the strong declension of adjectives: [sve 
XXVI., 2] with the genitive -co; ciner (nom.) 
von den dret Wanner, one of the three men; td 
jah einen (acc.), [ saw one; ete. When used 
substantively it takes a capital letter: Einer fagte 
es mir. one [person] tuld it me. 

(c’ With the definite article it takes the in. 
flections of the weak declension of adjectives 
new XXVI.. I]: der eine wow den drei Wanner, 
the] one of the three men. Der Terni‘iter ein -ev 
and dee cin-en Soeltaten, the knapsack of one 
soldier, and .... of [the] one of the soldiers. 
Viner unter euch, one among you; and ter 
ein ·e unter cud, etc. 

2. The numerals zwei and drei form the geni- 
tive with the suffix -cr, and the dative with -en, 
if the case is not easily recognisable by the 
inflection of some other noun adjunct (definite 
article, pronoun, adjective, ete) Gr war der 
Bater gwet-er for dbret-er] (gen.) Kinver; he 
was the father of two (three) children: and 
er warber Water zwei Ibrei] idon-er (gen.) 
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Rinder, he was the father of two [three] heautiful 
children ; or, ¢r wat bet Water der (ger.) zwei 
Kinder, he was the father of the two children. 
Gr war trei-en (dat.) Madchen ein Bater, and 
er war ben (dat.) drei Madden cin Barer, he was a 
father to the three girls. The higher numerals 
which du not admit these inflections are usually 
circumacribed with the preposition ven, of : 
er war ber Barter ven ſechs Kindern, etc. 

3. The numerals 1—19, if not immediately 
followed by « substantive sometimes take an -¢ 
in the nominative and accusative (zwei -¢, drei -¢, 
fünf -¢,*) neun-e, ete., and -en in the dative: 
mit (3) vier-en, fedi-en, etc. Both these forms 
are used in idiomatic expressions, when the 
number is understood to comprise the substan- 
tive : wit waren unier fiinf-e, there were five of us 
[persons]; er fabrt mit fedj-et, he drives with 
six [horses] ; etc. 

4. The numeralsare also used as substantives, 
with a gender and written with capitals: bic 
(eine) (fine (f.) 153 also ver (inf-er (m.), the one; 
bie (Ff (f.) 11; das Hundert (n.) the hundred ; das 
Tanfend (n.)3 dte (cine) Million (f.), Billion (j.); 
die (cine) Miltiarde (f.) 1000 millions, ete : also in 
compounds : das Jahrhundert, the century, ete. ; 
and they take the declension—masculines and 
neuters strong, genitive with -¢, plural with 
suffix -c or unchanged : tes Ginfer-s, des Hundert-e ; 
pl. vie Hunvert-e, vie Taufend-e, tie Einſ-er; but die 
Wiillien-en, die Milliardern (weak). 


XXXIV. The Strona Verss with THE 
Stem VoweEL -t- change it in the imperfect into 
a- and in the past participle into -u-, -c-, or -¢-. 
The list of verbs, with their different tenses, 
given on the next page must be carefully com- 
mitted to memory. 


EXAMINATION PAPER, 


I. In which person, and for which declensive 
cases, dues the reflective pronoun take a 
distinct form / 

2. Where is the reflective pronoun placed in 
the normal arrangement of simple sen- 
tences ? 

3. What alterations does the cardinal numeral | 
undergo in German when placed at the 
heginning, in the middle, and at the end 
of a compound numeral / 

4. Which is the place of the unit in compound 
numerals above 20 ? 

5. When does the numeral 1 take the inflections 
of the strong, and when those of the weak 
declension of adjectives / 

6. What are the suffixes for the genitive and 
dative of the numerals 2 and 3; when 
are they employed, and in which numerals 
is the genitive circumscribed by a pre- 

ition ¢ 

7. Which vowels are taken in the imperfect, 
and which in the t participle, by the 
strong verbs with the stem-vowel -1- ? 

8. Why do some verbs take the prefix ge- in 
the past participle, whilst others remain 
without it / 


* Those ending in f (finf, eff, zwoͤlf) pronounced 
_like mw: fiinfe (pronounced fimwe), etc. 




















INFINITIVE — IMPERFECT IMPERA- Past 
— — A ° ° : . * Vv 
| 1ottvin sing. | Andicative | Subjunctive | singwar | PARTICUPLE 






























bedingen * to stipulate, 

contract 

binden to bind ich bind-e, -ejt, -et ich band id) bande bind(e) gebunden 

dringent | to press, pene- | ich dring-e, ſt. | [td Drang [ich draänge drina(e) | gerrungent 
trate, rush in 


ich beding-e, -jt, -1 lidvbebang [ic beringe = [beding(e) | bedungen 





empfinden to feel id) empfind⸗ -¢, -ejt, -et; ich empfand tc empfände | eamnnid(¢) eniwfunden 
finden to find ich find-e. eit, -¢t id fant id ſande | fistd(c) gefunden 
gelingen to nucceed es gelinget ‘es qelang — | es gelange ee geling(e) gelungen 
(used only in the neuter)’ | ( 
flinzen to sound ich Fling-¢, -ft, -t ich flang = fidd flänge Fling(e) geklungen 
ringen to wrestle ich ting-c, -it, -t id) rainy id) rane ring(e) gerungen 
ſchlingen to entwine, ich ſchling-e. -fr, -t id favlana [dy ſchlänge ſſchlingce) geſchlungen 
wind, swallow 
greedily 
ſchwinden | to — ich ſchwind-e, eſt, et ich ſowande ich ſchwände ſchwind(e) geſchwunden 
dwindle 
ſchwingen to swing ich ſchwing-e. -ft, -t fidh farang | ids ſchwänge ſchwing(e) geſchwungen 
finacn to sin ich fina-c, -ft, -f Id) fang ich ſaͤnge ſing(e) geſungen 
ſinken to sink td finf-c, -ft. -t id) fant id) ſanke ſink(e) gefunfen 
ſpringen to leap, jump | id ſpring-e. -ft, ich ſprang id) fprange = | pprtna(e) | geſprungen 
ſtinken to stink, ich ftinf-c, ſt. -t ich ftanf ich ſtaͤnke ſtink(e) Fenunfen 
trinken to drink ich trinf-c, -ft, -t id) tranf = | tds tränke trintſe) getrunken 
winden to wind, twist. | ich wind-e. cſt. -er [icv wand [ids wände wind(e) gewunden 
zwingen — constrain, ich zwing⸗e, <= ich zwang ich zwange 1wingle) Aen 
force | 
beginnen ¢ : to begin ich begqinmn-c, ſt. | tev begann ich begaͤnne sensu) begonnen 
also (beqertic) 
beſinnen toconsider, | ids bedinn-e, -jt, tich beſannich beſänne beſinn(e) beſonnen 
deliberate (before) 
gewinnen to win ich gewinn-e. -ft, -t fic) gemann | idy gewanne gewinn(e) gewonnen 
(gewonne) 
rinnen to flow, run ich rinn-c, -jt, -t id) raun ich raͤnne rinn(e) geronnen 
(roͤnne) 
ſchwimmen | to swim ich ſchwimm⸗e. ft, w ich ſchwamm eich ſchwaͤmme ſchwimm(e) geſchwommen 
| (ſchwoͤmme) 
ſinnen to meditate id) ſinn-e, “ſt. -t " ſann ich ſaͤnne ſinn(e) geſonnen 
(ſonne) 
ſpinnen to spin ids ſpinn-e, -ft, -t  fidy fpann | [td ſpänne ſrinn(e) | acipennen 
a | peunch 
bitten tu ask, bey ich bitt-c. -cit, -ct ich bat id) bate bitt(e) gebeten 
beſi tzen 10 DOHKESS ich befip-c, -eit, ich beſaß ich beſaße beſitz(e) defeſſen 
hiegen ta lie, tor be To- | tdy lteg-e, ·ſt. -f ich lag id lage lieg(e) gelegen 
cated 
t U ve en to sit ch he- t, -cit, -t id’ jap ids ſaße | fie(e) geen 


a — — ne ee eee ee — 


. Tingen, to hire lid ding;e. “ft, -t): : imperfect indicative : ich dang. hut better : pin ate; sub- 
junctive like imperative : ting(e); past participle ; getungen. 

¢ The verbs with infinitives printed in italics are conjugated with fein (to be), all the 
others with haben (to have). 

t Note the subjunctive alternative form with 6. 


Note in the above verbs the forination of the past participle with and without the prefix ge-, 
and consider the reasons for its omission in several cases. 


Exerciszk }. Insert the missing reflective ich hatte .... geſagt; wir hatter .... ruinirt; 


pronouns : I had said to myself ; we be ruined — 
er würde ... getétet haben; ſie unterbhaͤlt — 

ae self] ; : oy Aaa [himself] ; oe he would have killed himself ; she enjoys herself ; 
liebſt — retten id ſagte wir unterbiel’ fem 2. ww : fchamen Wile we. eee i 
lovest ‘thyself ; :. eo aavevourmelves: Lisaid. 7° enjoyed ourselves ; be arhamed of yourself ! 
—— ; Sie ſagten ........: ihr ſagtet — gee ra 

to myself ; you said to yourself; you said — 

ict yeas toate fie fiirdteten ........ Exercise 2. Insert the missing numerals 


to —— they feared [themselves] ; ; (fully written) and the declensive in ections. 
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36 babe... .. Karten ; aie mir. ; — 
I have 21 cards; he gave me 
fix das Sabr ........ 3 der Lehrer — 
for the year the teacher instructs 
——— Rnaben und...... Madden, zuſammen 
42 boys and 657 girls, together 
—— Kinder. Im ruſfſiſch-japaniſchen Kriege 
99 children. In the Russo-Japanese war 
wurden .....-. Solvaten verwun’det —....... 
247,589 soldiers were wounded — 145,437 
Waffen und... ... Napaner. Wie viel tft . 
Russians and 102, 182 Japanese. How much i in 19 


ee ee ee —  ) | ke Re eZ 


32 ; 

Gin. . von end hat e¢ genommen. 

One of you has taken it. — 
laube eo war der cin. . ven den .... Soldaten; 
believe it was ſthe] one of the five soldiers ; 

er war der Vater zwei. Sohne, 

he was the father of two BONS, (or 
with preposition): er war ber Vater von... . Soͤhnen 
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Keys To EXercisrs IN EXAMINATION 
Paver VIII. (Pass 1879-80). 


[The exercises being now more advanced, 
Keys are given in each lesson to the exercises 
set in the previous Examination Paper. ] 


Exercise 1 (a). Der Grif meine s Stockes if 
ſchoͤn; ich gab meinem Freunde deinen Stok; fie 
brad) ihre Ube; der Deckel ihrer Ube tft zerbrechen; 
ct fubr mit ſein en und mit ihren Pferden; ich ging 
zu ihrem Arzte; ſie gingen mit ihren Eltern in 
unſer enn Garten und bewunderten die Schönheit unſer e x 
Blumen, Eule)re Freunde und die Briider enle)rer 
Treunde waren in eu(e)r emt Garten und pflüͤckten en(c)re 
Blumen. 

(b). Aor Freund iſt andy ber meine (or unſer e): 
er brady nicht bles ſein e Ube, fondern auch die deine, 
die thee, Die unſ(e)re, die eulejre, die thre und dic 
Ihre; die Schnelligkeit dein ee Hengſtes iſt groper aly 
die Des meinen, Det ſein en, deo ihr en »des unſ(e)ren, 
des eu(e)ren, des ibe eu, dee Ihr en; ſeine Dogge 
lic? binter ber meinen, ber deinen, der ihren, der 
unj(cren, der eule)ren, der ihren, der Ihren; 
mein Rferd ſchlaͤgt bas deine, das feine, das thre, 
bas en(e)re, das thre, das Nore; beine Greundinnen 
find aud bie unf(ejren, die ibren. Die Wolle 
meine d Schirmes iſt beffer ale bie Scide des deine n, 
ded ſein en, Ped ihren, ded unſ(e)ren, ded en(e)ren, 
ded thre, des Ihrem; ich glaube deinem Freunde 
mebr ald bem meinen, dem feinen, dem ihren, 
dem unj(ejeen, dem cu(edren, dent ihren, bem 
Shrems er lier feinen Freund mebr ale den meinen, 
ben deinen, Den thren, den uni(e)ren, benen(ejren, 
den threw, den Abreu, ete. 

(ce). Der Sted ift meiner, deiner, feiner, ibrer, 
uni(e)rer, eu(e)rer, ihrer, Ihrer; die Dogge in 
meine, deine, etc.; bas Pjerd if meinee, 
deine d, ete. 

(d). ‘Insert the suffix -iy- between the possessive 
pronoun and ite declensive termination, wherever 
the pronoun does not precede the substantive. 


EXERcIsE 2 (a) : 


wit fichen auf wir bieten an wir geben aus 
- fteht auf bietet an ibe gebt and 
fle ſtehen anf bieten an fie geben ans 
ich ſchließe bei ich ſchlafe ein ich komme 
du ſchließt bei bu ſchlaͤfft ein du fonrmft bi 
er ſchließt bei ex ſchlaͤft ein et fommt hin 
wir fdliefen bei wit fdylafen ein wir fommen bin 


ihr ſchlaft ein ihr kommt hin 
fie ſchlafen ein ſie kommen bin 
ich falle um 

bu fäͤllſt um 

er fallt um 

wir fallen um 


the ſchließet bei 
fie ſchliegen bei 
ich nehme mit 
du nimmſt mit 
er nimmt mit 
wir nehmen mit 
ihr nehmt mit ihr fallt um 
ſie nehmen mit ſie fallen um 
(6). Sch verſtehe, du verſtehſt, ete.; ich ſtehe bei, 
du ſtehſt bei, etc. ; id) verbiete, du verbieteſt, etc. ; 
id) biete auf, du bieteft auf, etc.; ich ſchließe aus, Dn 
ſchließt aud, etc. ; id) beſchließe, du beſchließt. ete.; ih 
gefalle, du gefäͤllſt, etc. ; id) falle auf, du fällſt auf, ete. 
(c). Steh’ auf! Stehet auf! Stehen Ste auf! 
Pietean! Bietet an! Bieten Ste an! Gib aus! Gebet 
aus! Geben Sie aus! Schließ' bet! Schließet bei! 
Schließen Sie bei! Schlaf' cin! Schlafet ein! Sdhlafen 
Sie ein! Komm' hin! Kommt hin! Kommen Sie hin! 
Nimm mit! Nehmei mit! Nehmen Sie mit! Fall 
um! Fallet um! Fallen Cie um! Verſteh! Verſteht! 
Verſtehen Sie! Steh' bei! Steht bei! Stehen Sie bei! 
Verbiel! Verbietet! Verbieten Sie! Biete auf! Bietet 
auf! Bieten Ste auf! Schließ aus! Schließet aus! 
Schließen Sie aus! Beſchließ! Beſchließet! Be: 
ſchließen Sie! Gefalle! Gefallet! Gefallen Sie! 
wall’ auf! Fallet auf! Fallen Sie anf! 


Exercise 3. Der Schiler hat (hatte) gelernt; ber 
Lehrer hat (hatte) das Fenſter geaffnet ; der Minfler bat 
(hatte) cin Bild gezeichnet; das Maͤdchen hat (hatte) 
gelaͤchelt; der Garter hat (hatte) im Glarten gearbeiter ; 
bas Sahiff ift (war) geſegelt; die Rinder haben (hatten) 
geſpielt; die Maͤdchen ſind (waren) erroͤtet; ich habe 
(hatte) meine Eltern geliebt; er hat (hatte) Unſinn 
geredet; du haſt (hatteſt) eine Cigarre geraucht; ihr 
habt (hattet) im Fluſſe gebadet; ſie haben (batten) die 
Glocke gelaͤutet; die Kinder haben (batten) ther Spiel 
zeug zerſtoͤrt; er hat (hatte) an ber Titre gelanſcht; 
du haft (hatteft) den Vater begrist. 

EXERcisE 4 (a). Die Vater, die Loöffel, die Apfel, 
bie Fenſter, die Giel, die Brüder, die Onfel, die Voͤgel. 
die Reiter, bte Faͤden, dte Beilden, die Rafe, bie Saͤttel. 

(d). bic Berge, die Hunde, die Jahre, vie Kenntniſſe, 
rie Hirſche, die Bewandtniffe, Die Pferde, die Haare, 
die Rirbiffe, die Labjale, die Abende, die Vreiſe, die 
Mooſe, die Fließe, die Schuhe, die Cyreffe (also 
Sproſſen) vie Geheimniffe. 

(c). Die Ärzte, die Ganje, die Kapfe, die Braute, 
bie Haͤnde, die Zaͤhne, die Toͤpft, die Faͤufte, die Füchſe, 
die Bruͤſte, die Stroͤme, die Würſte, die Krüge. 

(d). Die Tücher, die Länder, die Kinder, die Ge: 
wander, die Weiber, bie Mrauter, dic Lieder, die Gaffer, 
die Doͤrfer, die Glieder, die Muͤrmer, die Gejpenfter, 
die ‘Rolfer. 

(e). Dad Rog, des Refied, dem MRoffe, dad Rog, 
bie Moffe, ber Roſſe, den Roſſen, die Roſſe; das Los, 
ved Lefed, dem Loje, rad Los, die Lofe, cer ofe, den 


ich Rebe auf ic biete an id gebe ans Lojen, de Loſe; tas Hin crnié, des Hinderniffes, dem 
du ftebft auf bu bieteſt an du gibſt aus Hinderniſſe, das Hindernis, die Hinderniſſe, der Hinder⸗ 
er ſteht auf cr bieret an er gibt aus niffe, ten Hindernifien, die Hinderniffe. 

Continued 
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EIGHTEENTH CENTURY PROSE — 


2. In which the Study of this Period is continued from Dr. Johnson 14 


to Adam Smith. Specimens of the Writings of Burke and Gibbon 


© Coutinued frow 
page 1008 





By J. A. HAMMERTON 


Dr. Johnson. Samvuet Jonnson (b. 1700; 
d. 1784), poet, easayist, dramatist, biographer, 
critic, novelist, lexicographer, and the ‘ great 
Cham” of English literature, cannot be con- 
sidered here in relation to his unrivalled position 
as a great and wise talker. There is only one way 


due to the fact that Johnson's Latin learning 
was not approached by his knowledge of Anglo- 
Saxon, it is a standard book of reference. The 
ordinary reader should have some acquaintance 
with the ** Lives of the Poeta,” and * las * 
he is not likely to miss. For the rest, to know 


of realising Johnson's great- 
ness: by mastering Bos- 
well’s biography. As to 
his influence on prose litera- 
ture, Macaulay says: “‘ His 


— 
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this grand old character in 
Boswell’s biography is, as it 
was to love °* Aspasia,” 
“‘a liberal education." 
Oliver Goldsmith. The 


constant practice of pad- on friendship between Steele 
ing out a sentence with Pt and Addison was not greater 
useless epithets till it be- Pay than that between Johnson 


came as stiff as the bust of 
an exquisite ; his antitheti- 
cal forms of expreasion, con- 
stantly employed even where 
there is no opposition in 
the ideas expressed ; his 
big words wasted on little 
things; his harsh inver- 
sions, so widely different 
from those graceful and 
easy inversions which give 
variety, spirit, and sweet- 
ness to the expression of 
our great old writers—all 
these peculiarities have been 
imitated by his admirers, 
and parodied by his assail- .-- 
ants, till the public has 

become sick of the subject.’’ 

Gibbon, the historian of 

Roman decidence, lived to 
write; Johnson, an infinitely 





(b. 1728; d. 1774). 


| and Ontver Go.psmiTn 
| But 
| 


no greater contrast could 


be imagined than that 
afforded by the writings of 
the two men. ‘In prose 


style, aa in tio.“ says 

Mr. Gosse, “ it is — 

that Goldsmith has little in 

common with hia great con- 

- temporaries, with their splen- 
did burst of rhetoric and 

Latin pomp of speech, but 

that he goes back to the 

perfect plainness and simple 

grace of the Queen Anne 

; men. He aims at a straight- 
| forward effect of pathos or 
of humour, accompanied, as 

a rule, with a colloguial 
ease of expression, an ap- 
parent absence of all effect 


os 
{ 
$ 
— — — 


grenter man, wrote to live. A — or calculation.”” Goldsmith's 
To-day, Johnson’s “ Lives | ; | prose approximates to that 
of the Poets" are read | f’ _ of Addison. The best ex- 
more, haps, than any- | ow | amples of it are to be found 
thing he wrote, but not = in his “Citizen of | the 
for the accuracy of their | World’ and the ‘ Vicar 
data or their infallibility | of Wakefield.” The first. 
of judgment. They dis- fy named work consists of 4 
close to us not fine literary — f, aæcries of lettera supposes 
instinct so much as fine “ | to have been written by 4 
human thy. His prose | Chinaman resident in Lon- 


sympa . 
tale of ‘“ Rasselas, Prince 
of Abyasinia,’’ written to 
defray the cost of his 
mother’s funeral, has been 
aptly described as a prose 
version of his m on 
“The Vanity of Human Wishes.” His great 
“Dictionary ” was the first of ite kind. It 
stands almost alone as the work of one 
man. Its value and influence have been 
great, and even to-day, except for its weak- 
neas on the side of etymology, a weakness 


OLIVER GOLDSMITH 


| don, who was jotting down 


| his experiences for the bene- 
| fit of his friends in the Far 
ee East. The idea was not 


original, and it has since 
been imitated by innumer- 
able writers, but the delightful wit and humour 
of Goldsmith’s work have never been ex- 
celled. Ninety-eight of the letters appeared in 
the periodical called the “ Public —— in 
1760. Twenty-five more were added when the 
letters were printed in volume form in 1762. 
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The “Vicar of Wakefield,” Goldsmith's chief 
prose work, must be considered in ite relation 
to the history of the Eng'ish novel, which 
will form thee most important part of our 
future study. 

Historians and Philosophers. A number 
of historians, philosophers, theologians, and 
essayiste must now be dismissed with the briefest 
possible mention : 

Antuoxy Asuiey Coorer, third Earl of 
Shaftesbury (b. 1671; d. 1713), wrote a volume 
entitled, ‘“ Characteristicks of Men, Manners, 
Opinions, Times,” the views expounded in which 
influenced the Scottish philosopher Hutcheson, 
uttracted attention on the Continent, and found 
reflection in Pope's ‘‘ Exsay on Man.” Henry 
Sr. JOHN, firat Viacount Bolingbroke (b. 1678 ; 
d. 1751), occupied himself with that side of 

hilosophy affected by Shaftesbury, but is better 
* as a statesman. Grorux BERKELEY, 
Bishop of Cloyne (b. 1685; d. 1753), was à man 
whose life apart from his writings is full of 
interest. As a philosopher he aimed at the over- 
throw of materialism. He : 
was an acute and original 
thinker, ho possessed a style 
of great force and clegance, 
and he in one of our most 
accomplished writers — of 
dialogue. JoserH BuTLEr, 
Bishop of Durham (b. 1692; 

d. 1752), was the author of - 
a work on the ‘ Analogy of 
Religion, Natural and Re- 
vealed, to the Constitution 
and Course of Nature,” which . 
won for him the name of + 
“Tho Bacon of Theology.” \ 
and remains a standard 
work in its own department |, 
of inquiry. Davip Hume 
(b. 1721; d. 1776) was dis- 
tinguished as an casayixt, 
philosopher, and a his- 
torian. Possessing wonderful 
clearness of mental vision, 

his style is marked by ex- 
ceptional lucidity. An opponent of popular 
government, he was yet the first of our writers 
to recognise the importance of the social and 
KCiontific as well as the constitutional and 
political factors in the making of history. His 
influence aaa philosopher was not inconsiderable 
in Scotland and Germany. The Rev. WituaM 
RoBERTSON (b. 1721 ; d. 1793) was a painataking 
historian of ‘Scotland,’ ‘ Charles V.,“ and 
America.” 

Gibbon’s Great Work. Epwarp Ginnox 
(b. 1737: d. 1794) dedicated the best part of 
hiv life to the writing of his monumental history 
of “The Decline and Fall of the Roman 
Empire,” and has been described as the one 
historian of his time “whom modern research 
has neither set aside nor threatened to set 
aside.” The magnitude of his subject is nobly 
sustained by the dignity of the treatment. The 
glowing imagination of the writer givee life and 
vigour to his rounded periods and to the stately 
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EDMUND BURKE 


and pompous march of his narrative. Perhaps 
his most unique merit is his supreme and almost 
epic r of moulding into a lucid unity a 
bewildering multitude of details, and giving life 
and sequence to the whole.”” (We retain in this 
quotation from a competent critic his error in 
“most unique.” Since unique means “ without 
like,” it is incapable of degree. Anything that 
is “ unique ” cannot be so more or leas.) Gibbon's 

reat work, begun in 1768, was completed in 1788. 

he following brief passage, referring to the 
foundation of Constantinople. illustrates some of 
the chief features of the historian’s style : 

“ The prospect of beauty, of safety, and of 
wealth united in a single spot was sufficient to 
justify the choice of Constantine. But as some 
mixture of prodigy and fable has in every age 
been supposed to reflect a becoming majesty on 
the origin of great cities, the Emperor was 
desirous of ascribing his resolution not so much to 
the uncertain counsels of human policy as to the 
eternal and infallible decrees of Divine wisdom. 
Tn one of his laws he had been careful to instruct 

posterity that in obedience 

to the commands of God he 

SG laid the everlasting founda- 

" tions of Constantinople; and 

though he has not con- 

descended to relate in what. 

manner the celestial inspira- 

tion was communicated to 

. his mind, the defect of his 

modest silence has been 

liberally supplied by the in- 

genuity of succeeding writers, 

who describe the co-eternal 

vision which appeared to the 

fancy of Constantine as he 

slept within the walls of 
Byzantium.” 

“The Decline and Fall” 
is one of the inevitable 
items in any list of ‘ books 
to read” and while there 
may be many who will find 
its stately poise of phrase 
and processional style of 
narrative monotonous, it is difficult to understand 
how any reader with a moderate endowment of 
imagination can fail to obtain from its study 
a continuous delight. No man is well read, or 
thoroughly furnished in his knowledge of one of 
the most momentous periods in the world’s 
hiatory, who has not gone through Gibbon’s 
great masterpiece at least once. 

Burke’s Command of Prose. EDMUND 
Burke (b. 1729; d. 1797) was, like Bolingbroke, 
a statesman and orator as well as an author. 
Matthew Arnold has described Burke as the 
greatest master of English prose style that 
ever lived. Mr. Gosse says: ‘‘ Notwithstand- 
ing all its magnificence, it appears to me 
that the prose of Burke lacks the variety. the 
delicacy, the modulated music of the very finest 
writers. . . The greatest of English 
writers, we may be sure, would be found to have 
some command over laughter and tears, but 
Burke has none. In short, the prose of 


Burke may be felt to be the finest expression of 
& particular phase of the eighteenth century 
mind—a from which all the coarse fibre of 
the Renaissance, to its very last filament. had 
been extracted, where all is civilised, earnest, 
competent, and refined, but where the imagina- 
tion is almost too completely under control.” 
Apart from his speeches, Burke's principal! prose 
works are: ‘“‘ A Vindication of Natural Society.” 
written to ridicule Bolingbroke's views on reli- 
gion an ‘Inquiry into the Sublime and the 
utiful,” and ‘ Reflections on the Revolu- 
tion in France” (1788). In the last-named 
work Burke set forth with much impressiveness 
his view that constitutional government, not 
revolution, was the true remedy for the troubles 
of the French nation. Here is a striking extract : 
Specimen of Burke's Writing. ‘It 
it now sixteen or seventeen years since J saw 
the Queen of France, then the Dauphiness, 
at Versaillos ; and surely never lighted on this 
orb, which she hardly seemed to touch, 4 more 
delightful vision. saw her just above the 
horizon, decorating and cheer- 
ing the clevated sphere she 
had just begun to move in— . 
glittering like the morning Pa 
star, full of life and splen- / 
dour and joy. Oh! what a ie 
revolution! And what a = * 
heart must J have to con- 
template without emotion / 
that elevation and that fall! 
Little did I dream, when she 
added titles of veneration to 
those of enthusiastic, distant, 
rerpectful love. that she 
should ever be obliged to 
carry the sharp untidots 
against disgrace concealed 
in that bosom. Little did I 
dream that T should have 
lived to see such disasters 
fallen upon her in a nation 
of gallant men, in a nation of 
men of honour and of cava- 
liers. I thought ten thousand 
swords must have leaped from their scabbards 
to avenge even a look that threatened her with 
insult. But the age of chivalry is gone. That of 
sophisters, economists, and calculators has suc- 
ceeded, and the glory of Europe is extinguished 
for ever. Never, never more shall we behold that 
generous loyalty to rank and sex, that proud 
submission, that dignified obedience, that sub- 
ordination of the heart which kept alive, even 
in servitude iteelf, the spirit of an exalted freedom. 
The unbought grace of life, the chief defence of 
nations, the nurse of manly sentiment and heroic 
enterprise, is gone ! 
of principle, that chastity of honour, which felt 
a stain like a wound, which inspired courage 
whilst it mitigated ferocity, which ennobled 
whatever it touched, and under which vice itself 
lost half its evil by losing all ite grossnese.”’ 





EDWARD GIBBON 


It is gone, that sensibility’ 


wirerasTtUce 


Importance of Studying Burke. Of all 
the cighteenth century writers, perhaps Burke 
is the one whom the student can leaat afford 
to palter with. De Quincey, who was no hasty 
eulogist, considered him the supreme writer of 
histime. Whether that judgment can be entirely 
justified, it ia not easy to show, unless we could 
enter at much greater detail into comparisons 
between Burke and his contemporaries ; but the 
fact remains that for much that makes for true 
citizenship as well as for the literary graces 
the studerit niust have recourse to the worke af 
Edmund Burke—his speeches not less than hie 
writings. He helps us marvelloualy to a clear 
understanding of the public life of our country, 
though he may not always convince us. Indeed, 
his purpose war not to persuade and convince Ko 
much as to expound, in the most logical and 
reasonable manner of which he was capable, 
his own conclusions; and by our observing the 
process of his mind, we aldo acquire, in our 
own varyitig capacities, sonicthing of the arderly 
command of ideas and facts of which he was so 

able anexponent. We must 

— not be content with knowin 

— Burke in * The Sublime an 
oe the Beautiful’; his “ Re- 
flectione on the Revolution 
‘ in France,” though far less 
. known tothe ordinary reader, 
in oven more worthy of study, 
and hisapecches presentarich 
field whence we may glean 
knowledge of life and windom. 

Horace Walpole and 
Adam Smith. Horace 
Wauroun. fourth Earl of 
Orford (b. 1717: d. 1797), 
Ket upa private press, whence 
he issued ‘A Catalogue of 
Royal and Noble Authors,” 
He also wrote “ Anecdotes of 
Painting in England,” a 
tragedy, “ The Mysterious 
Mother,” and #& romance 
entitled, “The Custle of 
Otranto.” Ho left nearly 
3,000 letters and a ‘History of the Last Ten 
Years of the Reign of George If.” Byron 
described Walpole as the “father of the first 
romance and the last tragedy in our language,” 
an absurd piece of hyperbole. Walpole, however, 
possessed a brilliant style. which will long serve 
to keep his works alive and render his letters 
readable independently of their historical value. 

ADAM Siti (h. 1723; d. 1790) wrote a work 
entitled “ The Wealth of Nations,” which ori- 
ginated the study of “ political economy " as a 
distinct branch of science, inspired a world-wide 
interest in the sources of wealth, and was respon- 
sible for the rise of the theory ot Free Trade. 
‘The Wealth of Nations ’’ is a book that may still 
be studied with pleasure and profit. It affords an 
example of the way in which a“ dry ” subject see 
be treated so as to appeal to the popular min 
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THE PRINCESS GOWN 


Double-breasted Coat—continued. 
Sleeves. Drafting a Princess Gown. Materials Required 


Making and Putting on the 





By Mrs. W. H. SMITH and AZELINE LEWIS 


The Outside Collar. This must be cut 
4 in. longer and | in. wider than the pattorn, 
#o as to get the same well un‘ler, and also give 
sufficient scope for the curl given to the inside 
collar by the padding stitches. It is generally 
cut without a seam, and the pattern muat be 
placed across the material—t.e., with the weft 
of the cloth (not on the bias, as the inside 
collar), otherwise, should there be any pattern on 
the material, the effect would be far from 
satisfactory. 

Before putting on the outside collar fold the 
cloth, place the pattern on, chalk-mark the 
centre- back, the creaee-row, and round the collar. 
Having done this, remove the pattern, open the 
collar on the table, wrong side uppermost, with 
the stand towards the worker, slightly damp 
the crease-row, and press the stand back until 
it lies flat on the fall; shrink the crease-edge 
and well stretch the atand. The fall also must 
be stretched, no as to give plenty of leaf edgo — 
i. e. length from centre-back to end of feollar ; 
if this ia not attended to the shrinking and 
atretching will have failed in their object. On 
no account must the crease-row be stretched. 

Now place the cloth on the table right. side 
uppermost; place the collar on the cloth, 
canvas uppermost, contre seam to the fold of 
cloth, and the creasc-rows together; run a 
thread through the latter to hold the collar and 
cloth together, turn the collar over and pare 

he cloth away to within 4 in. of edge of fall 
and onda (not the stand). 

Place the edge of cloth to edge of collar and 
baste thickly from end to end, well fulling the 
cloth on at. both ends 4 in. each ride of corner, 
and casing it along the edge of fall. Now 
stitch the edge from end to end close to api 
with the fulness underneath just escaping the 
canvas when stitching. Remove all the basting 
stitches from the seam and crease-row, turn the 
cloth over, work the corners out evenly ; baste 
round the a working the seam back under 
so that it will not show on the right side, put a 
few basting stitches across the corners, with the 

int of corner rolled over the finger while so 

oing, and pressing the cloth tow the point ; 
baste through the centre, still pressing a little 
cloth tow the edge of fall. 

Now run another thread through the crease- 
row of cloth and collar together, beginning 
and terminating 3 in. from each end. If the 
cloth is of a ravelly nature, it must be turned 
up and felled to the canvas, but if a good firm 
make, such as Melton, the edge can be left raw. 


Sewing on the Collar. Place the coat 
on the knee right side uppermost ; secure 
the centre of co to the centre of back, and 
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crease-row of collar to croase-row of lapel ; 
baste the collar to the coat, beginning at the 
right hand, keeping it rather tight till the crease- 
row is reached, and long—+.c., cased well, in the 
hollow of neck or gorge, and slightly easy from 
thence to the centre. 

The other side of collar must be basted in the 
same way. Fell to the coat, holding this well 
over the hand; and having done eo turn the 
coat over. 

Before felling the collar-facing to coat, serge 
the canvas and lining to the seam. This acts 
asa stay to the collar and keeps it firm and in ite 
proper position ; if this is not done the collar 
will not be a success. 

Basting the Edges together. Now 
turn in the edge of collar from the end to a 
little beyond the break, or crease, and baste ; 
then treat the facing the same. Now baste the 
edges close together. Take a No. 7 or 8 needle 
and fine silk and draw the edges eens: 
with what is called the drawing-stitch, as 
described in Boy's Tartorina. This must be 
done with great care, the object being to hide 
the stitches. Turn in the remainder of collar 
to the shoulder seam, which should be notched 
and cut away to within } in.; fell till the 
shoulder is reached ; tack the edge of collar at 
the back across the seam. 

Work the left side of collar the same as the 
right. Now turn in the lining and fell to the 
collar, then take a needle and silk and stitch 
finely 4 in. below the crease right through the 
collar, starting 1 in. beyond the break, and 
terminating | in. from tho break at the other side. 

Having sewn the collar on satisfactorily, 
machine the edge to match the front of coat ; 
remove the basting. and press. 

A duplex board is almost a necessity ; how- 
ever, if this is not obtainable the next best thing 
is the pressing pad already described. Well 

ress the inside of collar and lapels over a 

mp, clean cloth, which must be wrung prac- 

tically dry ; the edges of fronts should be preseed 
on the wrong side on a bare board. 

There are two ways of putting on a collar— 
the one is to seam it on, the other to fell; the 
latter, which we have given, is preferable, as it 
gives the thinnest and neatest finish. 


The Sleeve. Baste and stitch the fore- 
arm seam, remove the basting, notch the seams 
three or four times in the hollow of the arm, 
open and press. 

For the cuff. cut a piece of very fine canvas 
4} in. deep and wide enough to go right across 
the bottom of sleeve ; this is to give firmness 
to the cuff and act as a stay for the buttons and 
buttonholes. Place the canvas on the sleeve 


below the thread-marks of sleeve-hand, 
run a thread along the depth 

turn- — If the 
on the un , a8 
on to 
place. If it is a thick material it should 
be stoated [see Boys’ Tarmorina]. But if 
inclined to ravol it must be notched } in. above 
the thread-marks of ouff, and the odges of both 
canvas and material turned in together. If 
of a firm, close make, the edges need not be 
— in. 

Ow join a piece of — 
cloth, 2 in. wide and are ak 
2} in. long, on the a1 oe 
buttonhole side and 
preas the seam ; this 
must be done on the 
buttonholes side 
whether the material 
is ravelly or not. 
Turn the facing in 
4 in. inside the thread- 
marks, turn up the bottom 
to thread-marks, and baste 
two or three times, holding 
the cuff over the hand. 
Be very careful over the 
corner on the buttonholes side, as the sharp 
angle at that point should be worked in 
with the needle to give a rounded —— 
Baste the edge, then turn in the facings on 
button stand } in. from the edge; make the 
point neat, and baste. Secure firmly the edge 
of turn-up to canvas, and fell both edges 
neatly; remove the basting. but not the 
serging, and give a good preas to make the 
edges as thin as possible. 

Machine the cuff, starting at the bottom 
on button side; stitch close to the edge, then 
along the thread-mark of cuff, down the button- 
hole side, close to the edge, and back again 
j in. from the firat row, keepin 
the corners quite square, an 
terminating at the top of cuff st 
the back seam [65). 

Space the buttonholes and 
work them (three will be 
sufficient) ; they should be | in. 
apart, the first one being 1 in. 
from the bottom; work them 
according to directions given in 
the Boys’ TalLorina section. 

Now place the edge of button- 
holes side close to the thread- 
marks on under part; mark 
through the eyes with chalk for 
the position of buttons, and put 
a -mark in each. P 
the edge of buttonholes side on 
the thread-marks of button side, with the 
buttons quite even; the machining should 
snest ad-the top af cuff if it has been done 
evenly. Baste the seam, from the bottom to 
the top, and stitch ; remove the basting, open 
and press (66). 


Linings. The lining must be cut from the 
same pattern as the cloth, allowing } in. extra on 
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66. CUFF COMPLETE. 


65. CUFF READY FOR MACHINING, 


the top of both parts; be sure and leave the same 
amount of inlays on hind per of top sleeve, 
and cut the bottom | in. shorter; baste the 
seams and stitch them, leaving the back seam 
open for the cuffs. 

Now insert the lining. Both sleeve and 
lining must bo inside out. Place the sleeve 
on the table, under-arm uppermost; place 
the lining on, under-arm to under-arm, leaving 
the lining } in. above the top of sleeve ; baste 
to the scams on both sides, beginning 3} in. 
from the top, and 
keeping the lining 
very easy ; * the 
} hand through the top 
ae of lining, take hold 

f of the bottom of 

sleeve, and draw 

— through. Smooth 

7 the lining. notch it 

at the top of cuff, 

i} in.; turn in the 

— vdges all round, taking 

care that it) escapes the 

buttonholes by 4 in. ; 

baste the sleeve, and fell 
neatly to cuff. 

Pressing. Place tho 
narrow end of slecvo-board in tho sleeve and 
well presa the cuff; now turn the sleeve, 
and it is ready to insert in the coat. Turn 
the lining back from the top, to keep it 
out of the way while basting in the sleeve. 
Take the coat and cut away any superfluous 
canvas there may be from the armhole, secure 
a narrow linen stay to the back of armhole, as 
from J* to 1 in. beyond I, holding the stay 
rather tight at that part. Secure the lining 
to the armhole, and thread-mark the turning— 
s.e., J in. from the edge of cloth. 

Inserting the Sleeve. Secure the back 
seam to the back pitch (J"), and the front 
roam to the front pitch, which 
is gonerally 2 in. up from bust- 
line on armhole curve ; baste 
the sleeve from the back pitch 
to the forearm pitch, easing it 
under the arm, and slightly 
easing it 2 in. above the front 
pitch. 

We must now arrange the 
pleats. There should be a box- 
pleat in the centre of top, f.e., 
the centre of pleat should be on 
a line with shoulder seam. Two 
pleats are arranged at tho back 
of box-pleat, and three in the 
front, in a downward direc- 
tion. The fold of the last pleat 
should be on J*, and the Lottom 
one on fore part 2 in. above the front pitch of 
sleeve. Two pleats only can be put in the 
fore part, if desired, instead of. three. 

Now baate the top of sleeve to armhole, and 
either machine or stitch by hand; remove 
the basting and the seam o on the 
edge of a duplex very slightly damping 
the seam first, and pressing with a very narrow 
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tron. If a narrow one ia not available, use the 

int only of s flat iron. Serge the turned. 

k seam to the lining; cut » piece of canvas 

(the shape of a dreas-preserver) the length from 
first to last pleat, 2 in. to 3 in. — the 
contre-—this mw to make the head of the sloeve 
stand out nicely-—serge the canvas to the seam, 
leaving the rounded free, Now pleat the 
top of lining to match the top of nleeve, and fell 
to the lining of coat. 

On no account must the sleeve lining be « 
tight one. 

If the material ia thin the canvas or mushn 
can be pleated inwiththe cloth. Tf the former 
is used it must be very fine. 

Sew the battens on the cuffs 
wea deacribed in Bove’ TAtLoRing ; 
and, finally, the hanger, which 
lant can be either of the same 
lining as coat or a woven one. 
Mf the former, st must be made 
and eewn on as directed for Skirt 
in Daxnnm ak Ina. 

Both sleeves are, of course, 
made and inserted in the same 
way. 

The Princese Gown. ‘The 
two atylen which are at present 
atriving for pre-eminence in the 
world of dreas are the Princes 
and the Fimpure, and of the 
two the former iw acourded 
the greater favour 

ere ate VaAnioua reasonn 
for this, as, though neither 
wm eulted to any but good 
figures, the Princes gown 
w more adapted to everyday 
use than the Empire mode, |; 
and dow not mean any /? 
alteration of wast. jer 
ine. We have there- | 
fore selected this for 
inatruction in our next 
lenson. 

Measurements. 
Nock, 14 in. ; top of 
collar, 13 in.; bark, °° 
18 in. : cheat, 34 in; 
waist, 34 in; na 
to waiat, 2) in. Front length, 42 im. from 
waiet; side picce, 43 in. Second side piece, 
44 in. ; back, 45 in; aleewe from centre back 
ta elbow, 20 in.; elbow to wriat, lOin. Working 
eoale half cheat, 17 in; }-in. turnings are allowed 
on all erams. 

Drafting. For the aystom, sve 58, | 

Two large abceta of paper are requi 
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TR). 
also a 
rule or blind lath, and an inch tape. 

ret square the lines A, B,C, D and F. ax 
in previous draft [67]. 

to t, If in. ; draw line from A through } to 
E: 1 to, lpin.; make 3 in the centre of back 
tine and C’; and 4. } in. to the left of 3. 

C*to I, 1} in: to T*, Uf in. Raise J j in. 

and connect to shoulder; J* is in the centre; 
in. to the right of J*. J*.to K, 
* 3m. connect to M* 




























67. DRAFTING FOR PRINCESS GOWN 


Draw front shoulder line. make M* in the 
centre. Curve the armbole from O to K. M°* to P, 
the length from nape to waist, omitting the 
back neck leas 4 in, fc, two seams (as from 
A to A”). This should not be omitted, as it 
determines the waist, and ia a most important 
measurement. Draw waist line from | to P. 

Sipe Pisces. 2 to 5, 14 in.; 5 to 6, in. ; 
6 to 7, 1g in.; 7 to 8, a in 8 to 9, 1} in. 
Draw line from 2 through 4 to J°; from 5 


through 3, } in. to the right of J*, and 6 to C*. 
Curve from 7 through C* to K ; from 8, } in. 
to the left of I*, and from 9 to I*. 
Dart 


Make 10 in the centre of 9 and P. 
Measure the waist as in previous 
lesson, and put the amount left 
over in one dart; in this case it 
in 22 in. Make 11 1} in. to the 
left of 10, and 12 17 in. to the 
right. Now make a dot 1} in. to 
the left of G. Draw a line from 
the dot through 10 to the 
bottum of garment. Curve 
from 31 and 12 to within 
2 in. of bust line, and slightly 
curve from thence to M°. 
Skint or Rose. Make 
dots in the centre of 6 and 7, 
and § and 9. Square down 
from the centre of dart and 
each dot, and make dots 
4 on the seat Jine. Make 
\s\_ dots } in. to the left and 
, ‘tight of centre dart and 
| | ceurve upwards from the 

\ dots to Tl and 12. 

13 i | in. to the 
right of next dot on 
seat line; 34, 14 in. 
to the left; 15, in. 
to the right of next ; 
16. I in. to the left. 

Square down from 
ventre of 2 and 5 to 
wat line; make dot, 
| place 17 and 18 jin. to 

: : right and left of same. 
- Make a dot } in. to the 
left of E. Curve from 
14 to 9, 13 to 8, 15 to 6, 
and ito 7. Draw lines from 18 to 5 and 17 to 2. 

Frost. Pto P*, 42in.; 11° and 12° are } in. 
to the left and right of centre of dart. Connect 
these to the dart on scat linc. Place the ruler on 
1? and 14, draw a line to the bottom of garment. 

Now take an inch tape and measure from 9, 
round the curve thro I4. and make 14* 1 in. 
longer than front. i¢., 43 in. Draw line from 
la* ta Pe. 

Usxperx Anu. Place the ruler on 9 and 13, 
draw line to the boftom. 8 to 13° is the samo 

as from 9 to 14* (43 in.). 

me the ruler on 7 and 16, draw line to the 
bottom : measure from 7. and make 16° | in. 
longer than from 8 to 13° (44 in). Cannect 
13 to 16°. 

Stox Piace. Place the ruler in the centre of 
6 and 7. with the edge resting on 15; draw line 


to the bottom, make 15° the same length as 7 to 
16° (44 in.). 

Place the ruler on 5 and 18, draw line to 
bottom, make 18° 45 in. ; connect 18* to 15°. 

Bacx. Place the ruler on 2 and 17. make 
17° 45 in. Place ruler on 1 and the dot to left of 
E; make E* 45 in. Draw line from 
E* to 17°. 

For sleeve draft, see 58, page 1842. 

If the material is not wide enough 
to cut the fronts without joins, 3 in. 
can be taken off the gore gradually 
to seat line. If thia is done, the 
3 in. must be divided and put on 
the left side of the two gorcs, and 
taken gradually to seat line [see 
broken lines}. 


Materiales Required. 4j yd. of 
54-in. material will be required, or 
8 yd. single width, and the same 
quantity of lining: j yd. of the 
finest nch canvas (it must on no 
account be a heavy make) ; 10 strips 





fore parte fitting well; to guard againat this 

of the work being a failure, the instructions 
which follow should be strictly carried out. 
First prepare the canvas—ier., abrink it as 
in previous leason ; cut it crosswiee by folding 
at — and cutting through the 
0 

Now cut it for the fore part. as 
indicated in 68. Trace the dart, 
and cut away to within | in) on 
either side. Tt is not necessary to 
stitch the dart; all that is required 
in that one cdge shall overlap the 
ather, and that the two be thickly 
serged together. 

Nick the top of dart to permit 
of the edges overlapping without 
causing a fold in the canvas. 

Now place the canvas on the table, 
lay the fore part on the top with 
the darts together evenly; haate 
down the centre of dart from the 
waist to the bottom, then from the 


68. LEFT FORE FART OF waist to the aboulder. 


of whalebone (not componition), * 
8? in. long. or according to length vows Now baste all round, keeping the 
required, for button and buttonhole, or 12 for canvas casy both in length and width, particu. 


edge to edge fastenings ; 4 yd. linen. 

Trace and cut out the linings the same as 
material, but } in. extra must be allowed on the 
turnings. 

The Making. Before beginning to make 
the robe the reader should turn to Lapiss’ 
TaILorRiInu, page 1840 etc., as, with a few 
exceptions, which we shall give, the making, 
pressing, and shrinking will be practically the 
same as in the ladies’ tight-fitting jacket. 

Take the left fore part, baste the dart down 
from M* to 11* and 12°. When stitching, keep 
} in. outside 11 and 12, J 
and taper to a point at 
the top; begin to stitch 
from bottom. 

Cut through the dart, 
notch it on both sides 
at the top to make it lie 
flat, and pare the cloth 
away | in. from = the 
OP and press the 
( t 
dot a bare board. Now preae the top of 
dart on the og (68]. wrong side upper- 
most, and with a p cloth over. Press from 
the side, front, and shoulder in towarda the top 
of dart, to give a rounded appearance and to 
form a receptacle for bust. 

It is most important that the canvas should be 
basted in with great care, 80 as to ensure the 





68. FRESSING PAD 


larly across the cheat; thin should be done by 
holding the fore part over the kace wh 
basting. The darts muat be secured together, 
but the stitches should not show on the right 
ride. 

The Hair Cloth. The hair cloth munt 
also be on the bias, cut the same shape as canvas 
but smaller that in, it must be Doin. clear of the 
edge all round and 12 in. above the waiat. 
It must be well basted to the canvas only ae 
the stitches will remain in, and have a strip 
of linen placed over the edges as has been already 
described. The dart 
must te treated in the 
same manner aß in 
an van. 

A round pad of wad- 
ding 4 in. in diametor 
must now be prepared 
for the top of each dart 
inthe manner. It must 
be fairly thick in the 
centre, and — thinned 
away towards the edges as evenly an posible, to 
—— ridges showing through ; it should then 
we stitched round and round from the centre to 
the edge to keep in position [6]. 

Well baste the pad, to the canvas only, placing 
the centre of al to the centre of top of dart 
[00]. Proceed with the fore part as in previous 
leason. 


Continued 





BRIEF reference has already been made to the 
fashion in which heat travels. We distin. 
ulshed between convection and conduction. But 
t may also travel, as everyone knows, by 
radiative ; and tho heat so conveyed we may 


term radiant heat. Tho sun gives us not only 
light, but radiant heat ; so does a fire. As wa 
in front of a fire we know that air inter. 
venes; but we also know that the space 
bet woon ua and the sun ia not filled with air. 
Radiant Leat in conveyed by, or consiata of, 
vibrations, not of tho air, but of the ether— 
the so-called luminiferous or light-bearing other. 
Now, as wo shall ace later, light and radiant 
heat aro casentially identical ; they both con- 
niat of isoly the samo kind of vibrations of 
ono and the same medium. The difference be- 
tween thom is the samo an the difference bet ween 
one octave of the keyboard of a piano and 
another. Thus the laws and the manner of the 
transmission of radiant heat are in every reapect 
identical with those of the tranamission of light. 
Lawe of Radiation. What must we 
conceive to happen as a hot body radiates 
heat from its surface? We conceive the heat 
of the body to consist of a form of motion. 
We must regard this heat energy, which ix 
really kinetic anergy, as being transformed. 
at the surface of the radiant body, into 
the energy with which tho ether around it is 
vaused to vibrate. Whon some otber material 
body in atruck by theae ef ha they are retrans- 
formed into the previous form of heat or into 
hoat and light. 
We havo said that tho laws of the tranam ission 
of radiant heat are those of the transmission of 


light. It ia true of the waves of both that 
they aro pagated atrictly in straight lines. 
This can proved for heat almost an caaily 
as for light. Similarly, it is true for both, ax, 


or all forma of othereal wave motion, 
that the intensity of the radiation, or its oe 
por unit of ite area at any point, varies inversely 
wa the square of the distance from the source of 
the radiation. We may com thie law with 
the similar part of the law of gravitation. 

The reflection of radiant heat, again, follows 
tho same laws as the reflection of light—as we 
muat expect, since we believe them to be cssen- 
tially identical. Again, radiant heat and light 
are similariy subject to refraction, when pass 

id modium, or from ‘one solid 


heat and light. We know that exactly as sub- 
stances differ in their transparency to light, so 


THE PHYSICS OF HEAT 


Radiation, Absorption and Conduction of Heat. Thermodynamics. 
regarding the World's End. Universal Death. Conservation of Matter 






Theories 


y transperen 
to heat, however. But this fact is only another 
—— of the fact of light—that light waves of 
different wave length are variously transmitted 
or reflected by various ial substances. 
Water readily transmits light, just as glass docs, 
but it is quite opaque to radiant heat ; 
liquid bisulphide of carbon is highly “ trans- 
parent’ to radiant heat, tranamntting nearly 
ot chemi rol oF ik presence of rays of 

classi of the ra 

heat in sunlight, and their eseential identity with 
those of visible light, ia to be found Ly spreading 
out the various waves in sunlight into a spectrum 
by means of a prism. Everyone knows that in 
such a case we see a band of colours, shading off 
from red to violet. If, now, a thermometer be 
put in various parts of the spectrum, it is found 
to ho heated in varying degrees ; but in greatest 
degree when it is pasacd quite beyond the red 
ond of the coloured band, and exposed to the 
invisible heat rays which lie there. 


Absorption of Radiant Heat. 
aa light may be absorbed and radiated, so may 
radiant hoat, the rule being that the absorption 
and radiation of bodies with dull surfaces is 
— than that of bodies with bright surfaces. 

t must be evident that as a body radiates, it 
cools. If ite immediate surroundings 
‘opaque " to radiant heat, the body could not 
radiate and could not cool. Other things being 

ual, however, we may assert that the rate at 

ich a body cools is proportional to the differ- 
coce between ita temperature and that of its 
surroundings—that in to mp if the difference be 
20 degress, the body will cool twice as fast 
aa it would if the difference were 10 degrees. 

The im of radiation as a cause of 


5 to radiant heat, arrests a deal af 
e radiation. The reader who is intorested in 
this subject must turn to the discussion of 
radium and radio-activity in the course on 
chemistry, since we now know that the radio- 
activity of the carth's crust is sufficient to 
—— completely for the amount of heat 
which it constantly loses by radiation. 

The Conduction of Heat. (f the con- 
vection of heat wo need say no more than has 
already been said ; but the conduction of heat 
is 2 much more important matter. We are all 
familiar, in the first place, with the fact that 
the thermal conductivity of different substances 
varies within wide limits, metals being conspicu- 
ous instances of good conductors ; while most 
products of living matter, such as wool and bone 
and wood, conduct heat very badiv. But motals 
themselves vary in this reapect. We have noted 
elseewhere, for instance, that copper and silver 
are exceptionally good conductors of heat, as 
also of olectricity. It is obviously necessary to 
invent a stendard by means of which we may 
readily express the thermal conductinty of a 
substance. This, then, is defined aa the number 
of thermal units which are conducted per unit 
of time per unit of surface through 4 slab of 
unit thickness, the sides of which differ in tom- 

ure by one degree. Wo cannot here wait 
to diecuas the various experimental methods 
by which the relative thermal conductivity of 
different substances may be estimated. 

The Resulte of Differing Conduct- 
ivity. But, at least. we must spare space to 
note some of the most obvious consequonece of 
the wide differences that obtain bet ween various 
substances in respect of thermal conductivitv. 
The most important of theso results ero thore 
which affect the bodies of warm-blooded animals. 
Nearly all such animals are covered with a coat 
made of one kind or anothor of non-conducting 
substance. Feathers are of tome value in thin 
connection, hair of valuc, wool more 
valuable still, and fur most valuable of all. It is 
needjess to say how animals in various regions of 
the world are adapted in these reapocta. 

Man ia conspicuous among warm-blooded ani- 
mals in being neked. and finds it necessary to 
cover himself with substances having a very low 
thermal conductivity. The most valuable of these 
are all derived from the non-conducting coats of 
other animals. We speak of warm and cool 
clothing, but the reader i* well aware that, 


1563], 
amount of heat, but in heat level. 
various kinds of clothing are, in general, of the 
same temperature. What we cal] warm clothing 
is merely that which hes a low thermal conduc- 
tivity, or is a bad conductor ; while cool clothing 
is that which has a higher thermal conductivity, 
dar Beat — In this connect — 
must be important part is play 


than t clothing of the same t and 
i By means of loose clothing we are 
covered with many broken layers of air—air 


which soon comes to have the same temperature 
as the body, and which also tands to be saturated 
with water vapour. Such air must thus neces- 
sarily tend to arrest radiation and evaporation— 
two of the most import snt means by which the 
body tends to be cooled. 

The Safety Lamp. Everyone who has 
spent even an hour in « laboratory munt bo 
familiar with the experiment of controlling a 
flame—eauch aa the flame of a Bunsen burner-— 
by means of a sheet of wire gauze. Such gauso 
may be made to confine the flame beneath iteelf ; 
while, on the other hand, if the gauze be held an 
inch or two above the burner before the gaa in 
ignited, the 1g can be made to burn above the 

uze, but the flame will not spread beneath it. 

¢ obvious explanation of this is that the metal 
of tho gauze is a good conductor, and so rapidly 
carries away the heat produced that the tempera. 
ture on the far side * the fame (whichever 
that be) is not high enough for the combuation of 
the gas. This fact is utilieed in the famous safety 
lamp invented by Sir Humphry Davy. This is 
simply an oil lamp surrounded by a cylinder of 
wite gauze. If coal gas be present in the air of 
the mine, it will burn when raised to an adequate 
temperature by means of the flame of the lamp ; 
but the gauze will prevent the flame from 
apreading beyond it, while the harmless burning 
of the coal gas affords an important warning to 
the miner. 

Heat and Work. We muat now pass to 
consider what is, in some reapecta, the moat. im- 
portant aapect of the science of heat. We are 
already agroed that heat ia not a material thing, 
not a fluid, or a phlogiston, but a mode of mo- 
tion --a form of energy convertible into any other 
form of energy, as in an engine or an animal 
body. In many ways we can produce heat by 
doing work, as in every kind of machine, or as 
in the caac of a savage who lights a fire by rubbing 
two pieces of dry wood together. Now the quea. 
tion arises whether there in a definite amount of 
heat that corresponds to any particular amount 
of work done ; and the anawer is that auch a 
definite and necessary relation does exist. The 
famous name in this connection is that of Joule, 
of Manchester, and his work is about 60 years 


old. 

The mechanical equivalent of heat in now fre- 
quently represented by the letter J, and this 
has been variously estimated since the time of 
Joule. We may say that the mechanical oquive- 
lent of one British unit of heat (the amount of 
heat which can raise one pound of water from 
60° to 61° F.) ws 778 fout-pounds. The catablish- 
ment of this equivalent—or, rather, the entablish- 
ment of the fact that there is an equivalent-.. 
leada to the foundation of the acience which 
is now known as thermodynamics, and which 
deals with the relations between heat and kinetic 

. It is largely the stady of this science 
which has led to the establishment of the great 
principle of the conservation of energy, which 
we must shortly consider. 

Lawe of In accord- 
ance with this principle, what is known as the 
fret law of thermodynamics states that the emount 
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but aniows you have a balance of temperature in 
r favour, will never get any work out of 
t. Thus, while the first law of thermodynamics 
the conservation, equivalence, and con- 
vertibllity of energy, the necond law expresses 
what we may call the doctrine of the availability 
of energy. Thin second law (as well as the first, 
in some amall measure) we owe to the genius of 
Lord Kelvin, formerly Sir William Thomson 
The yoars 1851 and 1852 saw his contribution to 
the yal Society of Edinburgh of the two 
clamical memoirs in which the acience of thermo. 
dynamies is put upon a tirm foundation. 


Lord Kelvin. At this point we cannot 

do better than quote from Dr. J. T. Merz. 
whose “ History of European Thought in the 
Ninetoonth Century "is the most valuable work 
of ita kind in any language. He nave: “It 
was Thomson who ftimt clearly aaw that the 
axiom of the impossibility of a perpetual motion 
would be infringed if the first law of thermo- 
dynamics ~ the indestructability of energy —- was 
accepted without the second. For practical 
uee, for doing work, it ia not aufficient that 
onergy be not lost; it muat be available—get-at- 
able. Energy may be in a condition in which it 
in unecloan--hidden away--and to bring it forth 
again may be for us cither impowuble (if it be 
dissipated), or may require an expenditure of 
wark—-¢,, of energy ~to do #0.” But to this 
subjoct we munt return after we have discussed 
the great gencralination of the conservation of 
energy, to which the firat law of thermodynamics 
affords auch signal support. 

The Conservation of Energy. The 
doctrine of the conservation of energy has well 
been described as the greatest of all exact general. 
inations. The idea is far older than ite proof. 
Indeed. the philosopher Thales, as long ago as 
O00 years before Christ, said--or, at least, in 
i to have said: Er nthilo nihel fit --0.¢., 
** from nothing, nothing is made."" This, how- 
ever, is only one-half of the doctrine, being the 
other half to that which is alone expressed by the 
usual name of the doctrine. On the one hand. 
the doctrine denice annshilation, declaring that 
— persistent and conserved ; and, on 
the other hand—as in the saying we have quoted 
—it — — — two ials are 
equ omen ti complemen « of 
the doctrine. sia 
Now, the reader who remembers our discussion 
of Newton's laws of motion cannot but observe 
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French, German, and English—whose labours 
went to consolidate the science of thermo- 
dynamics used language which was incompatible 
with the old idea commonly known as perpetual 
motion. The phrase is an unfortunate one, since 
the universe muat in all probability be regarded 
an itself a perpetual motion machine ; but by 
the impossibility of perpetual motion is really 
meant not a denial of Newton's first law of mo- 
tion that is to say, the doctrine that all motion 
is perpetual until force interferes to alter and 
modify it—but rather the principle that such a 
nig eal motion is of no use, since no work can 
« done with it except by using it up or anni- 
hilating it. And this statement reminds us of the 
recond law of thermodynamics. It was all very 
well to assert--as vanous workers did assert in 
the ‘forties of last century—that power cannot 
be created or destroyed, and that its various 
forms are mutually convertible without end, but 
Kuch assertions are equivalent to saying—are 
they not *—that perpetual motion ts possible. 
Energetics. It was Lord Kelvin who 
first recognined ‘that the old phantom of a 
perpetual motion was turning up again in a 
new form.” Thus we must never remember 
the doctrine of the conservation of energy 
without also recalling the subsequent doctrine 
that though energy is never loaf, it becomes 
for our practical purposes unavailable. Hence 
the great German acientist, Professor Ostwald, 
in framing the terminology of the science which 
he calls energetics, descri the doctrine of the 
conservation of energy as the first law of ener- 
getics, and then goee on to say: “A perpetual 
motion could, however, be attained if it were 
possible to induce the large store of energy at 
reat to enter into transformations.” The fact 
that thie is impomible Ostwald calls the second 
law of energetica. We may associate it in our 
minds with the second law of thermodynamics 
already stated. 
Dissipation of Energy. So far as the 


the different forms of energy is concerned, it 
would app ar that these are all of the same 
value. \ ben work is done no energy is con- 
sumed —it is merely changed. Why may i 
be changed back again? So far as 

the conservation of energy is 


nateral process:e—all mechanical processes at 
rate—saust be reversible, But Lord 
that fs not so. In 1851 he 

said—and this ie practically his second lew of 
ios: “It is impossible by means of 

moterial to derive mechanical 

effect from any » of matter by cooling 
it below the temperature of the coldest of the 


Available and Unavailable Energy 


Thomson saw that, notwithstanding the 
do not work as well 


Cosmos is not a perfect machine, if even it be a 
machine at all. He realised that there is in 
nature & tendency towards, not a 
destruction, but » degradation or dissipation of 
ene The energy & not loat, but it is lost so 
far as its utility in conce All forms of 
energy tend to assume the form of heat, which is 
the t available form of energy. For all 
practical pu ,» and also for our philosophical 
view aa to the future of the universe, the dis- 
tinction between available and unavailable 
energy. or betwoen useful and uacless energy, ix 
all-important. Other workers showed that in 
practically all natural proceasen a certain 

uantity of energy ® thus accumulated and lost. 
this energy was called catropy by Clausiua, 
who introduced that much controverted term ; 
and what Lord Kelvin had expressed ax the 
universal tendency in nature towards the 
dissipation of energy, Clausius expressed by 
saving * the ontropy of the world ia always on the 
increase." 

The Coming of Universa! Death. But 
what doce this signify if we take a large onough 
view of it ? It signifies that the universe is travel- 
ling towards universal death. It makes ua think 
of the universe as resembling a clock or watch, 
made and wound up once and for all, and 
destined ultimately to run down and stop. 
It seems clearly to imply a beginning, and, ar 
clearly. to imply an end. At present there in a 
great difference of heat potential between the 
different parts of the solar system, one conse. 
quence of which is the presence of life upon the 
earth. But in time to come the heat will have 
distributed itaelf so that the system which 
corres to the solar system of to-day will 
be all of one temperature, and life will be 
impossible. The case must be the same, if 
Lord Kelvin's doctrine be correct. with the 
whole universe. In time it will all have assumed 
a uniform temperature; its other forms of 
energy will have been resolved into heat, and 
the cosmic life will have run ita course. 

Furthermore, since natural processes are 
irreversible, there must be no possibility of a 
pheenix-like resurrection. “This remarkable 
—— of all natural processes,” says Dr. 

ers, ‘ seems to lead us to the conception of a 
definite beginning and to shadow forth a possible 
end—the mterval, which contains the life or 
history of nature, being occupied with the slow 
but inevitable running down or degradation of 
the great store of energy, from an active to an 
active or unavailable condition.” The recent 
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not affect the apparent fact that it is running 
Doubt of the Iseue. Almost overwhelm. 


ing aa the evidence for thie doctrine would 


appear to be. it is yet very far from being 
accepted by contem yaicints, It ie 
not, in » acce without ve reecrva- 


tions by Lord Kelvin himeelf. If, for instanoo, 
we regard the universe an a closed system, 
one conclusion emerges, and, if not, another 
emerges. We do not in the least know what 
in the destiny of the heat and light y 
which are incessantly being radiat 
solar aystem. When the doctrine of the dinsipa- 
tion of energy was framed, there was acarvely 
any conception of the idea, now current amongst 
atronomers, that the universe — or, rather, ovr 
universe - may be finite, We are now entitind 
to suggest that even if our universe be running 
down, something may be going on elsewhere 
which shall wind it up again. From the doctrine 
of the conservation of onergy there bs no escape ; 
it has survived even the revelations of radium. 
But the doctrine of the dissipation of enorgy 
muat not be regarded a4 more than an extremely 
important proposition which demands furthor 
consideration. 
The Conservation of Matter. Aus 
the reader of the course on Chomistry has 
already learnt. the doctrine of the conservation 
of matter can no longer be maintained, at any 
rate, in ita original form. But the doctrine of 
the conservation of energy stands — thi grand 
rinciple,”” aa Professor Tait used to call it. 
‘ognising that the law of the conservation of 
matter muat really be regarded a« only an aspect 
of the law of the conservation of onergy, 
Herbert Spencer formulated, nearly half s 
century ago, the phrase persiatence of jorce. But 
force, as the reader knows. m a torm now used 
m » special sense by the — and au 
Spencer's term has not gained currency. Quite 
recently, Professor Haeckel, of Jona, included 
the doctrines of the conservation of energy 
and the conservation of matter under the 
term, the law of ee one by substance 
the thing that stands under—the underlying 
something. This is really another name for 
Spencer's persistence of force. If now we tum - 
back from Spencer to Thales, whom we have 
already quoted, we see the importance which 
hers have attached to the conception 
that there is at buttom some kind of reality 
which i eternal, and which, however many 
transformations its appearances may undergu, 
suffers neither increase nor loss. 
Our Conclusions Summarised. Here 
we must sae the most ae 
hilosophic important pert of our subject. 
The great truths which we have learnt so far 
may thus be summarised. We have learnt to 
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observations or experiments whatever, and in 
contradiction, indeed, of appearances, such as 
those of s t destruction by fire-—but 
which was, in tho first place, based upon a law 
of the mind, which compelled it to believe that 
something could not be created out of nothing 
nor ever reduced to nothing. ‘This of our 
aubioct has therefore led us to the confirmation 
-of an à priori or nocessary truth by the apevial 
mothod which ia charactoriatic of scionce, and 
which ia known as the d ertort method of 
reaching general from particular truths. 
Phyaice and Materialioem. Lastly, our 
atudy of energy an cusontially the only external 
reality, has endowed us with an offective 
weapon against matcrialiam. Jt must also 
have suggested to the most thoughtful of us 
the limita and partial character of the human 
undorstanding, of which there is no more 
atrik foature than this: that it in almost 
compelled to think in the terms and conceptions 
of materialiem., Directly we come upon such a 
conception as thia of energy, we tind it impossible 
to form any adequate conception of what it is 
in iteel/, Many of ite ——— or mani- 
featations we know, but only through them do 
wo know it, nor do they guide us to any clearer 
conception than that it ms aa underlying Power. 
If wo attempt to clear up this conception, we 
find that it cither resolves itself into a material 
conception, or ole is lost in a mist of words. 
But however imporfect our ultimate conception 
of energy may ee — 
incaloulablo service for —— in frami 
the conception at all, and in showing how 
things —evoen including matter itaclf—conform 
to &. Well may Bacon, the founder of the 


The study of sound is of the greatest interest 
for the psychologist, since sound and hearing 
must be studied together, and it is also of very 
great interest in relation to a science or depart- 
ment of acience which is only nowadays beginni 
to be recognised and slnced apanascars ounda- 
tions—viz., wathetics, or the science of the beauti- 
ful and of the affecting elements in all the various 
kinds of art. In the following study of acoustics, 
then, we shall strive to recognise the fact that 
this subject is important not only on ita own 
account, but also use of the light which it 
throws upon other atudies of still greater interest 
and sabtlety. 

Methods of Studying Sound. Our 
firat. need is identical] with that which we recog- 
nised when we began the study of heat. In that 
case we saw that the study has subjective and 
objective aspects. Subjectively, we said, we are 
familiar with sensations of heat and of cold, but 
directly we attempt to analyse the facts we 
observe that these sensations are in ourselves, 
and are due to external causes, which can be 
sharply distinguished from the sensations. 

Substitute sound for Acat and cold, and this 
sentence remains true. Just as in the discussion 
of heat we must not mix up peychol and 
physica—until, at least, we know which is 
which. Our present concern, as students of 
physica, is not with sensations but with the 
external objecta or facta which cause them—that 
is to say, we are dealing with sound as an objec- 
tive thing, and for the present it would be all 
one to us if our bodily organisation were altered, 
so that, as might quite well be, sound were 
visible or palpable or odorous or sapid instead of 
being audible. 


Continued 
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JN order to complete our survey of the rucks 

which compose the visible portion of the 
earth's crust it remains to consider the non- 
sedimentary rocks, which form a very notice. 
able, though not by any means the larger. 
part thereof. These are the igneous rocks 
which come to the surface in parta where for 
various reasons the later sedimentary rocks 
have not been deponited above them, or have 
been entirely worn away by denuding agencies. 
leaving the hare, igneous rock cropping out, aa 
in the granite tore of Dartmoor or in the volcanic 
sill which forma the Salisbury Crags in Edin- 
burgh [78]. 


Non + sedimentary Rocks. These 
ienevun rocks, as we have seen, ane known as 
platonic or volcanic, according to the manner 
mo owhich they were originally formed. The 
plutome rocks are those which were onginally 
formed deep beneath the surface of the carth. 
and have since been revealed by the removal 
of the overlving strata. The volcanic rocks 
ere those which have been brought up to 
the surface by hypayene activity, and have fre- 
quently been arranged in stratified sheets, often 
Utermating with the trae strate produced by 
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epigene agencies. Of courne, there ix no absolute 
distinction between these two classes of rocks, 
since the volcanic rocks which appear on the sur. 
face must obviously be connected with the 
plutanic rocks remaining in the subterranean 
reservoir. But it is usually thought convenient 
te distinguish botween volcanic and plutonic 
rocks, which, indeed, chow somewhat different 
charactoriation. 


Plutonic Rocks. The plutonic rocks with 
which we are here concerned have usually been 
thruat up from the lower patts of the earth's crunt 
by hydrostatic pressure, have been intruded 
into ather rocks of mor ancient formation, 
but have soliditied beneath the surface of the 
earth, and therefore under considerable preasure. 
The Aud nase which were thas squeezed 
upward from the lower ot molten parts of the 
earth » crost naturally took the line of least 
resistance, and the varwous shapes into which 
they expanded depended on the local conditions. 
We now tind them mainly in one of four distinct 
formations —as bosses (79), of shapelew lumpe of 
rock, often many miles inextent ; aclle [78], o8 
fat and roughly horizontal sheets of rock ; 96 


dykes (80), or veins of rock which have filled up 
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forms the 
Stirling Caatle is built ; while the t 
can be traced for a distance of i 
the North of England. Veina or dykes of in 
sive rock are often found on seashores, as at 
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form the oonical hil 
the South-east of Nootland, like Arthur's Seat, 
North Berwick Law, and Largo Law. 

Voicanic Rocks. Volcanic rooks are dis- 
tinguished from the plutonic formations by 
fact that they are usually found with a kind of 
false atratification, in which the volcanic lavee 
and fuffla are found alternating with true sedi. 
mentary beds. It is easily seen how this state of 
things has come about. Volcanic action is 
seldom continuous; the eruptions are usually 
acparated by long periods of quieacence. At 
each period of activity the volcano sends sheeta 
of lava welling out in all directions from the 
vent, When the flow ceases, theac sheeta harden 
into rock. The ordinary atmospheric agents then 
art to work to cover this sheet of igneous rock 
with the débria of which we have scen all sedi- 
mentary formations to be compored. After thie 
layer haa attained « certain thickness, which 
depends upon the length of time during which the 
volcanic activity is suspended, a new cruption 
takow place, and a astosid test of lava covers the 
ecdimentary formation, baking, hardening, and 
perhaps chemically altering it. Thus in the lapse 
of ages we got a characteriatic piece of rolcanic 
atrotification, in which sheets of lava alternate 
with layers of true sedimentary rock, There 
is a very interesting illustration of such a 
atructure near the mouth of the Severn, which 
in ancient timen waa a centre of considerable 
volcanic activity. 

All that was «aid in a preceding section aa to 
the curvature, tilting. crumpling, and dislo-ation 
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of sedimen rocks applica equally to igneous 
forsmatineas #hoh — well-marked examples 
of joints, faulte, and cleavage planes, the 


other division into strata, or — — 
which characterises the sedimentary rocks, is 
usnally aheent, and when present, as in the 
echists, has been produced by different agencies, 
generally those of m heat and 
preasure due to gigantic earth movements. 
The Geo} — We have sow 
taken a eurvey leading facts 
of geology. We have inquired into the 
structure and materials of the — 
and we have examined the agencies which have 
2008 


brought about that structure and modified those 
materials. It now remains to see to what extent 
geology is able to trace the past 

perfec yabiy lil ting which these 
alterations vo been tiking plate t0 
= —— — 
gape imperfections due to our 
opportunities of study, is — — the 
rocks, and has been reed by with 


precision. 

Palsontology. The reader has already 
seen how the fact that the majority of super- 
ficial rocks are arranged in strate enables us to 
tell their relative age. Where we are dealing 
purely with sedimentary rocks it is quite clear 
that the upper strata must be younger than those 
they were originally lid down. Thee are some 

were originally laid down. are some 
apperent exceptions to this rule—aa when the 
strata have been so crumpled as to undergo 
actual inversion; when the oldest layers have 
been brought to the top, and might by a hasty 
observer be mistaken for the youngest ; or when 
amass of eruptive rock has been intruded into the 
midst of strata which are all really its superiors 
in age. To read this wonderful record with ease 
and accuracy requires the training of a lifetime ; 
but the general resulta that it has yielded can be 
briefly explained. This geological record has a 
very important bearing upon the history of life. 
We have seen that the strata frequently contain 
fossil remains of the plants and animala which 
lived at the time when they were being formed. 
They eran share the relative age of the 
strata which they inhabit, and thus we are able 
to discover the order in which the various forms 
of life have appeared upon the earth, and to 
provide trustworthy materials for the develop- 
ment of the t theory of organic evolution. 
This part of the subject, known as paleontology. 
lies really outside the of this course, and 
must be studied by the student of biology in the 
special articles on that subject. The geologist's 
are in the matter is confined to expounding 
the order in which the various forma of life have 
come into existence. 


The Story Told by the Strata. It 
must not be au that the strata which 
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EXTINCT MONSTERS OF EARLIER AGES 


atory on the coast of Scotland, another in the 
of Colorado, another in the mines of the 
and yet another in the contorted strata 

of the Andes. The whole thickness of the rocks 

that have been built up since the earth's 

crust first solidified amounts to many miles, 

and there is no place in the world where 

* Bees Pilar — is conveniently dis- 
to the study of man. 

The Chains of Geological Evi- 
dence. But everywhere the story is the 
same, and the fragmenta of knowledge which 
one geologist has won from his lifelong study 
af the Scotch granites dovetails in with that 
which another has obtained among the cafiona 
of America. Everywhere it is found that 
there is a definite order in which the atrate 
follow one another. There are often gaps and 
imperfections in the history of the rocks where- 
ever we study them, but the gaps are never 
quite the same, and the knowledge which we 
gain in one locality helps to fill in that which 
ws gained elsewhere. In this way it has been 
ascertained that there is a definite order of 
auccession among the rocka now visible on the 
surface of the carth, and that this succeamon 
everywhere holds Thua, to take a 
simple instance, we find that the coal measurra 
everywhere overlie the Old Red Sandstone, 
which woof earlier formation. In any part of 
the work! we may tind Old Red Sandstone 
where coal measures do not exist at all, or 
conversely we may find coal measures without 
the presence of the Old Red Sandstone. But 
we can say with certainty that wherever 
we find a laver of Old Sandatone, it is 
atmolutely useless to bore through it in the hope 
of finding coal below. The value of such 





knowledge to the miner will be apparent ; and 
it w never falsified. 

Chreaoclogical Classification of 
Recks. The various stratified rocks which 
have already been described fall into certain 
series, each of which a to have been 
formed at a definite time tn the earth's hi ; 
Geologists are now pretty well agreed as to 


there are still pointa of difference among them 
when it comes to minute detail. They all 
divide the rocks into five main divisions, each 
of which corresponda to a chronological epoch. 





70. INTRUSIVE BOSS OF GRANITE 


The oldest rocks of all, which were first formed 
when the crust solidified, are known as Archa@an. 
Their successors, down to the rocks which 
contain the coal measures, are known as Primary, 
because they come first in the geological record ; 
the later rocks, down to the cretaccous rocks 
which form the great chal& deposits of southern 
England, are known as Secondary ; while the 
remaining rocks, which are of comparatively 
modern origin, are divided into Tertsary and 
Quaternary. Each of thease periods in aub- 
divided for convenience into a number of 
shorter perioda of rock formation, which are 
known as systems, and it will be found that 
the rocks in each of theac systems are dis. 
tinguished by a certain number of common 
charactenatira. ‘The following table, beginning 
with the mont recent, gives a brief summary of 
the various divisions and syatema into which 
the rocks of our islands are divided. 


THE ORDER OF THE STRATIFIED ROCKS] 
Divtaton 
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Quaternary Alluvtuin 


Poat-glarial or and 
Recent fier prey vie 
Glacial of Boulder clay 


Plewet ocone 
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Tertiary Plrocene Norwich Crag 
Miornnun  Lacuatrine de 
i rr Tae! 
Ohgeacenn late of Woache 
les \ ter-orarinee 
(erp 
Kocenn > London clay 
Beoundary (retaceciur Chalk and grenn- 
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Jura ( Portland etone 
ani line 
Tria wic ' New reef aand- 
etone 
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By JUSTIN 


VESPASIAN'S nuccessor was his son Titus. 

This time there was no struggle for 
supremacy, and Titus succeeded as a matter of 
course. He had served with great distinction as 
a military Tribune in Britain and in Germany. 
and was left to conduct the war against the Jews 
after his father had been proclaimed Emperor. 
When he came back to Rome he shared with his 
father in the great public triumphs given to 
celebrate the conquest. The title of Cresar was 
conferred upon him, and he took an active part, 
under Vespasian, in the administration of Rome. 
With the successes of his early life Titus com- 
bined a love of pleasure, and even actual disso- 
lutencss, which had made many leading Romans 
doubt his fitness for the position of Emperor. 
But. when he became invested with the respon- 
ibility of such a position, he showed himself 
capable of rising to a thorough appreciation of 
his duties, and of ruling the country with the 
genius of a statesman. 

Rome under Titus. His career was an 
early Roman anticipation of that of Shakespeare's 
Prinee Hal. Not only did he cast away all his 
habits of self-indulgence, but he showed himself 
genial and gracious in manners, and sympathetic 
with all who deserved sympathy. His subjects 
called him by the title “ Delight of the Human 
Race.” which had been given him by his 
admirers. It is told of him that he always 
regarded a day as lost in which he had not had 
the opportunity of doing a good action. His 
heart. and shin were set on improving the con- 
dition of his people, or relieving the wants of all 
in distress, or spreading education, improving 
public and private morals by advice and ex- 
ample, and, according to his own phrase, on 
keeping his own hands free from human blood. 

Fire and Plague. He completed the 
building of the Coliseum and built great public 
baths which were called by his name. Some 
heavy calamities visited the country during his 
reign—-calamities of Nature which ‘Titus did his 
beat. to alleviate. A great part of Rome was 
dextroyed by one of those sudden conflagrations 
which from time to time broke out over the 
capital, A severe and widespread visitation of 
plague came almost simultaneously over many 
parta of Italy. At the opening of November, 
79 a.p., a tremendous explosion of Vesuvius 
brought destruction on some of the neighbouring 
towns, amongst which Pompeii and Hercu- 
Jancum were almost entirely destreyed by a 
flood of lava. Heroulaneum had been severely 
injured by an earthquake fifteen years earlier, 
and it was almost altogether overwhelmed by 
this eruption of Vesuvius. The city was 
buried under masses of ashes and lava, and its 
actual site was only discovered in 1720, when the 
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kinking of a well brought the workers to the 
remains of many of its buildings. A large part 
of its site had been covered by the successive 
building of villages on the new surface which the 
outpouring of ashes and lava had left. Pompeii 
was more fortunate than Herculaneum because 
it stood farther away from the burning mountain, 
and was covered not so much with the destroying 
lava as with ashes. The city was, however, 
completely hidden from sight for many centuries, 

Pliny. Pliny the Elder, the celebrated 
scholar, natura'tist, and historian, who was also 
a soldier, lost his life because of that memor- 
able eruption. He had been put in command of 
the Roman fleet stationed off the coast near to 
Vesuvius. When the explosion broke out he 
was 80 anxious to study its phenomena that he 
landed on the shore, but had not gone far when 
the stifling vapours from the mountain overcame 
him. The ruins of Pompeii have been for genera- 
tions one of the most interesting sights in Italy. 

Among the latest benefact ions rendered by Titus 
were those which he liberally bestowed upon the 
surviving sufferers from the Vesuvian eruption. 
Titus had become beloved and elmost adored 
by his people, but he was not destined to reign 
over them for long. He died in September of 
81, after a reign of a jittle more than two years, 
when he was only in his forty-first year. There 
were at the time suspicions, which historians have 
thought serious enough to record, that the early 
end unexpected death of Titus was brought 
about by poison, and was caused by the ambition 
of his brother Domitian, who was growing impa- 
tient for the succession. 

Domitian and Nerva. Domitian xuc- 
ceeded at once to the throne. During the earlier 
part of his reign he pursued a course of modera- 
tion and justice ; but when he undertook several 
campaigns, which were for the most part un- 
successful, he began to reveal the jealousies and 
passions that afterwards made his reign uo 
calamity. He became jealous of the rising fame 
of Agricola, and recalled that great soldier to 
Rome from his military command ; but that 
act, unjustifiable as it was, could not be com. 
pared for atrocity with many of his deeds of 
cruelty and oppression. We can read impressive 
descriptions of the worst chapters of his reign in 
the life of Agricola by Tacitus, while his vices 
and his wanton cruelties are pictured in the 
satires of Juvenal. His death was what might 
have been expected from his life. There were 
several conspiracies against him, and one proving 
successful brought him and his reign to an end. 

Domitian was succeeded by Nerva. Nerva 
had won high reputation as a Consul, and his 
reign did credit te the choice which placed him 
on the throne. Ho was a man of great humanity 


and enlightenment, who did his best to restore 
tranquillity, civil equality, order, and peace to 
the State which had so long suffered from rulers of 
# very different kind. One of his reforms was 
directed towards the repression of informers— 
men who made a living by inventing accusations 
against conspicuous personages, hostile to some 
powerful party, and either obtained a reward 
from those who were ready to welcome accusa- 
tions against. political enemies, or from tho 
fears of those who were willing to pay a liberal 
bribe rather than brave the danger of being 
accused. 


Accession of Trajan. Nerva was not 
endowed with much physical energy, and his 
reign only lested for two years. He had adopted 
as his son and successor Trajan, who had made 
himself famous ws a general in many wars, and 
who was conducting operations both civil and 
military in Germany. The news of Nerva's 
death and the news of his own succession reached 
Trajan at Cologne, where he was engaged in 
important work for the maintenance of peaco 
along the frontiers, and the better discipline of 
the army. He made no haste to go to Rome, and 
xpent some months over his work in Germany. 
Then he returned, and, according to his own 
desire, entered Rome on foot, with his Empress 
Pompcia Plotina at his side. 

Trajan’s accession was received with demon- 
strations of joy everywhere in Rome and through- 
out the Empire. Trajan was well qualified in 
appearance and bearing to represent the Imperial 
dignity. He began his reign as a reformer, and in 
certain paths of reform he remained consistent to 
iheend. He greatly reduced the amount of taxa- 
tion, and sold for the public benefit many palacos 
which some of the Emperors preceding him had 
obtained by confiscation. e employed much 
of the public money for the help of the poor, and 
especially for their children. He restored to the 
Nenate much of the power which had been teken 
from it by some of his despotic predecessors, 
and revived the representative principle in the 
conduct of public affairs. He promoted public 
works partly as a means of finding work for the 
unemployed, the making of roads, the draining 
of marshes, and the creation of new seaports, 
some of which were created at his own cont. 

Trajan and the Christians. He 
founded a great library and caused the erection 
of meny splendid public monuments, among 
them the Trajen Column, which to this da 
xymbolises his fame. Against his many noble 
qualities must be set his strong animosity 
towards the Christians, the persecution of whom 
he did not make any worse—for that would have 
been impossible—but which he did not mitigate 
in any manner worthy of his generel character. 
He prohibited the hunting down of Christians as 
if they were wild beasts whom any citizen was 
entitled to discover and put to death, but when 
they made themselves conspicuous by teaching 
their doctrines he authorised the severest punish- 
ments of the criminal laws to be applied to them. 
Under his authority more than one Christian, 
holding high priestly office, was cast to the lions. 

Trajan ia not seem to be absorbed by a long- 


ing for war and conquest, and yet his reign saw 
as many military enterprises and inveding expe- 
ditions as that of any Romaii Emperor. Some of 
these he conducted himself. He created by con- 
quest the Roumanian provinces, which +till 
retain on the Danube the triditionn of old Rome, 
and bro:ght many Asiatic regions urdor the 
sway of Rome. Historians tel! us he declared 
that if he were a younger man he would undortake 
the subjugation of the Indies. But his conquests 
were not, in most casera, of a lasting character. 
The vanquished races were always riaing in re- 
bellion against Rome; the Jewish colonies 
were over in rebellion and the closing part of 
Trajan’s reign was stained with continuous 
bloodshed. 

During the werlike operations which Trajan 
was conducting in the East, ho was taken with 
sudden illness, and set out at once for Italy. 
He died on his way home in August, 117, after 
a reign of nearly twenty yoars. 

Hadrian's Prosperous Reign. 
left no son to sueceed him. His successor 
was) Hadrianus, who in English histories 
is called either Hadrian or Adrian—usually the 
former. Hadrian had been approved by Trajan 
and by Trajan’s wife, and it was in great measure 
owing to her influence that, when the succession 
became vacant, Hadrian was chosen Emperor. 
The new Emperor displayed many great qualities 
asastatesman. He abandoned as far as possible 
the policy of conquest in the East. which so man 
of his predecessors had followed, and showed, 
indeed, little inclination for war. He endea- 
voured to secure Rome’s possessions in Britain 
against the daring incursions of the Caledonians 
by constructing the famous wall from the 
mouth of the ‘Tyne to the Solway Firth, some 
fragments of which atill help to preserve his 
memory in those regions where Roman con. 
quest is now but a tradition. The only fierce 
struggle that disfigured his reign and was en- 
couraged and carried on by him was that against 
the Jews who would not sacrifice their religion 
to their Roman conquerors. Hadrian, although 
a man of enlightenment and of equity in most 
spheres of thought and action, was fiercely 
intolerant towards the Jews, und endeavoui ed 
to suppress by force their forms of worship and 
their sectarian ordinances. The result was a 

eneral uprising of the Jews in the Imperial 
ominions and a struggle lasting for nearly 
three years, in which more than 600. 000 Jows 
lost their lives, while many who survived were 
sold into slavery. But for this dark stain upon 
its memory the reign of Hadrian was one of the 
most peaceful and prosperous in the history 
of ancient Rome. 

Roman Art. Hadrian passed a great part 
of his life travelling through his dominions in 
order that he might acquire a close personal 
knowledge of their conditions, atid of the im- 

rovements that might be made. He had a great 
ove for Athens, which he often visited, and 
was thoroughly =) ans with the language 
and literature of Greece. He strove also to 
preserve peace with foreign States, and gave 
no encouragement to the national ambition 
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for conquest. Many public works of general 
utility were constructed during his reign, and 
he left to his country many splendid monumental 
records of his love for art and architecture. 
Some remains still exist of his abode at Tibur, 
sixteen miles north-east of Rome, where several 
exquisite specimens of Roman art have been 
discovered. A mausoleum Hadrian erected to 
receive his remains forms the groundwork of the 
caatle of St. Angelo in Rome. 

It would be gratifying to conclude the record 
of such a reign without disparaging comment. 
But the private life of Hadrian was sometimes 
disfigured by sensuality, and, while his rule 
was generally one of equity and humanity, he 
gave way occasionally to anger which displayed 
itself in summary acts of severity towards men 
accused of plotting against him, and to whom 
nothing like a reasonable form of trial was 
accorded. He died in 138, after a reign of 21 


rs. 
Antoninus Pius. Hadrian was, during the 
latter part of his reign, much impressed by the 
high character of Antoninus,who had served as 
Consul with distinction. He sent him later into 
Asia to act as Pro-consul, and more lately 
adopted him as his successor because of the 
capability and virtue he saw in him. The choice 
waa well justified. The year of his adoption was 
the year of Hadrian's death and the succession 
of Antoninus to the throne. He will always be 
known as Antoninus Pius, that honourable 
epithet being given to him because of the 
devoted tributes he paid to the name and fame 
of his grent predecessor. He lived a temperate 
and unselfish life, was peaceful, public-spirited, 
and benevolent. and won the credit of having 
always acted as the father of his ple. His 
reign will ever be remarkable for the fact that. 
the was the first Roman Emperor who tried to 
put a stop to the persecution of the Christians. 
Justin, who was known as Justin Martyr, a 
brilliant Stoic and, later, a Platonist who became 
converted to Christianity. waa a conspicuous 
figure in the reign of Antoninus, and ad 
to the Emperor his “ Apologia "’ of the Christian 
Faith, the title of which is to be understood in 
the Latin, not in the modern English sense, for 
it was a vindication. not an apology. Justin 
afterwards earned the martyr’s crown, but not 
until after Antoninus had passed away. The 
influence of Justin hel to strengthen his 
resolve to put some limit to the persecution of 
the Christians, who were already numerous and 
were ever increasing in numbers throughout 
the provinces and in Rome. Antoninus did his 
best to eatablish the principle of toleration for 
their doctrines, and to enforce on the istrates 
and other authorities orders that Christians 
who had committed no crime against the civil 
laws should not be subjected to trial or punish- 
ment because of their Faith. It was to him 
that the noble saying that “ The wealth of a 
prince is publis happiness " was ascribed. 
“Father of the Human Race.” He 
took care that the finances of the State were 
administered with economy, and that moans 
should thus be left him to help any region which 
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might be — by some — — 
Bic an verty. is grate ve 
him the title of “ Father of the Human Race.” 
is reign was altogether peaceful, containing no 
ecard of wat apes serous than some expeditions 
for the suppression of disorders here and there 
on the frontiers. There were two conspiracies 
started against him by some of his enemies, for 
his toleration of Christianity was in itself enough 
to create enemies for him in those days. e 
conspiracies, however, were discovered in time, 
and thus came to nothing, and Antoninus, with 
his usual magnanimity, insisted that only the 
chiefs of these conspiracies. when tried and 
condemned, should be put to death. He died in 
his seventy-fifth year, leaving as his successor 
Marcus Aurelius, whom he had adopted, and 
who was married to one of his daughters. 
Marcus Aurelius. Marcus Aurelius was 
called ‘“‘ The Philosopher,” and his ‘‘ Meditations” 
well established his claim to the title. He was 
tried by many severe troubles during his reign ; 
there were incessant risings throughout the 
subjected provinces; there were devastating 
earthquakes in many parts of Italy, and a 
destructive tilence raged for a long time 
in Rome. arcus Aurelius sold the jewels and 
other treasures of his Imperial palace in order to 
meet the expenses imposed upon him by the 
wars and other calamities. He was indeed 
as innocent of any share in the creation of those 
wars as he waa in the creation of the earthquakes 
and the pestilence, but he devoted himself as 
unsparingly to the mitigation of the one set of 
troubles as of the other. He had inherited 
from his predecessors those foreign conquests 
which brought about unceasing and, in most 
cases, justifiable — of the native popula- 
tions, and that inheritance brought with it his 
fate. He died near Vienna of an illness which 
came ee him while he was still prosecuting a 
war. The only cloud on the fame of Aurelius 
was that, unlike his predecessor, he encouraged 
the persecution of the Christians. 
Commodus. Marcus Aurelius was succeeded 
by his son Commodus, who was but nineteen 
when he came to the throne in 180. He had 
served with his father in the war then going on, 
and as he had no inclination for military service 
he concluded a on almost any conditions, 
taking many thousands of his enemies into 
employment under the Roman Empire. This 
would appear to be magnanimous and states- 
manlike conduct, but what we know of the 
general character of Commodus forbids us to 
come to any such conclusion. When peace was 
restored, and he returned to Rome, he soon 
became a sort of later Nero. He loved to show 
himself doing battle with wild animals in the 
Amphitheatre at Rome, and revelled in licen- 
tiousness of every kind. In one of his fits of 
what must be regarded as insanity he proclaimed 
himself to be Hercules, and demanded that his 
subjects shouki worship him. He was as cruel 
as he was profligate, and scattered death 
sentences £0 beosdly against some of the noblest 
and best of his subjects, and even against 
some of his relatives, that it became impossible 


for his rule to be longer endured. One of his 
favourites, with whom he quarrelled, and who 
believed that her life was not safe while he 
tived, formed a plot against him ; and with the 
help of some men of influence who knew that 
they too were under his ban, had him strangled 
by a professional athlete. 

An Empire at Auction. The authors 
of the plot immediately proclaimed Pertinax. 
Prefect of the city, Emperor. He was recog- 
nised by the Senate but was unpopular with the 
soldiers, who put him to death eighty-six days 
later. The next movement was that the 
soldiery, the most powerful body in the State. 
adopted a course which can best be described 
as putting the Empire up for sale by public 
auction. They e it known that the man 
who could best satisfy their demands, and 
especially who could offer the largest sum of 
money to the army, should have their choice, 
which meant, at the time, the election. The 
soldiers in and about Rome, by whom this 
astonishing proposition was made, chose their 
candidate because of his liberal promises ; but 
two difficulties soon presented themselves in 
the way of his actual elevation to the throne. 
One of these was that the chosen candidate had 
not money enough in hand for the purpose of 
prompt and full payment; and while this 
difficulty was under consideration another 
arose. The arrangements thus far had been 
conducted by the army in and around Rome. 
but the Roman armies in foreign States refused 
to countenance such disposal of the Empire, 
each having a candidate of its own. The troops 
in Albania had Septimus Severus as their 
favourite, and he at once set out with a strong 
force of his martial supporters to advance upon 
Rome and claim his election. The senators, 
delieving Severus the more formidable claimant, 
and therefore the candidate whom it was their 
aterest to support, ordered the man already 
chosen to be put to death, and proclaimed 
Severus Emperor. 

A Typical Roman Emperor. Severus 
proved to be a ruler of almost the pie order 
of rulers who left in Rome no noble memories 
behind them. Perhaps the one good thing that 
can be told of him is that he was careful and 
economic in his administration of the finances. 
He attempted some wars of conquest, and 
subdued rebellions in foreign settlements. In 
Britain he lost so many soldiers in struggles 
with the Caledonians that he found it convenient 
to raise a great wall of defence to shelter the 
southern regions according to the tical 
principle of Agricola. During some of his later 
wars he had a severe illness. He had two sons, 
one of whom is always known as Caracalla, 
although his real name was Bassianus. The 
popularly accepted title was only a nickname, 
as in the case of another Roman Emperor, 
because of a peculiarity in his dress—caracalla 
being the name of a Gallic garment which it 
was his custom to wear. The other son was 
Geta, and the two princes had already made 
themselves conspicuous by their incessant 
quarrels. It was commonly believed that 
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Caracalla, growing impatient for his father’s 
death and for his own succession, endeavoured to 

re the assassination of the Emperor. It is 
at least certain that his illness suddenly increased 
in intensity, and he died soon after. We are 
told that the last words he spoke declared that 
he had been everything and had found that 
everything was nothing. Caracalla and Geta 
acted as co-regents for a time, and Caracalla 
was subsequently elected Emperor. His reign 
was one of cruelty and outrage; he had his 
brother put to death, and charged a large 
number of Geta’s friends with having plotted 
with him against his own Imperial position ; 
he further carried out. a course of actual slaughter 
among all whom he suspected of participation in 
that conspiracy. More than 20,000 victims, it 
is declared, perished in this outburst of Cara- 
calla’s fury. Caracalla had six years of senseless 
cruelty until a centurion whom he had injured 
ridded the country of him. 


An Ignoble Reign The Roman Empire 
was now falling into utter confusion so far as 
its governing system wax concerned. The 
Emperors were chosen by whatever part. of the 
army happened to be nearest and most powerful 
when a vacancy occurred, and there were 
frequently several men at the same time claiming 
to be Emperor. Some of those who actually 
reigned were of the most ignoble character. 
Heliogabalus. who was now on the throne, 
gave himself up to the basest. profligacy and 
lavish expenditure while indulging in the moot 
whimsical eccentricities. He dressed himself 
as a woman, and eatablished a Senate of 
women to help him in the government of Rome. 
Some of his soldiers at last rose against him and 
put him to death after he had reigned four 
years. Then his cousin Alexander Severus 
was made Emperor, and under his rule and his 
peaceful and noble guidance the Empire passed 
through some years of quiet. and prosperity. 
Trouble, however, broke out in Persia, which 
involved a war with Rome. Severus was 
successful, but new troubles broke out in 
Germany, and Severus, who hurried to the 
command of the Roman legions, was killed near 
the Rhine. 


The Reign of the Thirty Tyrants. 
The Empire, then, had six Emperors in 
rather less than nine years. There was a 
period known as that of the Thirty Tyrants, 
because Rome was under the dominion of a 
number of men—not, however, quite so many 
as thirty—who exercised a sort of contemporary 
military control, or military anarchy, over the 
Empire. Claudius, the most distinguished 
military commander then in the service of Rome, 
was elected Emperor in 268, but died soon after 
of tilence while engaged in an expedition 
against the Goths. Aurelian then succeeded 
to the throne. Aurelian had great military 
capacity, and was, in many of his characteristics, 
superior to most of his recent predecessors, but 
his time was practically taken up in resisting 
invasions and in conducting expeditions for the 
suppression of invasion. He is best remembered 
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among modern readers because of his war against 
Zenokie, Queen of Palmyra, who is famous for 
her intelligenoe, her charms, her plans for the 
creation of a great Eastern Empire, and perhaps 
more than all else, because she had for her 
principal minister Longinus, author of the 
celebrated treatise ‘‘ On the Sublime.” 

Longinus was a Greek philosopher and writer 
who had taught philosophy at Athens for many 
years, and afterwards went to the East and 
settled in Palmyra, where his merits were dis- 
covered by Zenobia, who made him first her 
teacher of Greek literature and then her chief 
minister. Zenobia had the bold dosire to throw 
off her allegiance to Rome cnd make herself 
Sovereign of a great Eastern Empire, and in 
this she seems to have been encouraged by 
Longinus. She was, however, completely 
defeated, and had to fly from her capital in the 
hope of eacaping her Roman pursuers, but was 
eventually captured and handed over to Aurelian. 
Aurelian kept her to grace his triumph in Rome. 
He spared her life and gave her a fine residence 
at Tibur, where she passed the remainder of her 
days. Longinus had been put to death on the 
capture of Palmyra. 

Aurelian did his best to restore order in the 
government of Rome and discipline in the 
army, but he came to his end in the year 275, 
by the hand of his own secretary, es being 
accused of extortion by his master, probably 
thought his only chance of escape lay in the 
assassination of the Emperor. 

Rome's Decline and Fall. We 
need not follow minutely the history of Rome's 
decline and fall. The only Emperors who could 
be said to have deserved and maintained such 
# title were Diocletian and Constantine, one 
of the Sovereigns to whom the world has 
accorded the title of the Great. 

The Roman Empire was fast going to pieces. 
Many of the foreign populations which Rome 
had conquered, and which constituted part of her 
dominions, had long been forming themselves 
into distinct nationalities, and were striving, with 
every prospect of success, to become separate 
and self-ruling States. In the East Rome was 
Josing one after another the possessions on which 
she had lavished so much money and so much 
blood in making part of her Empire. The 
Britons, the Gauls, the Germans, the Spaniards, 
were becoming not only independent nation- 
alities but dangerous neighbours. An immense 
change was coming over Europe and even over 
regions outside Europe by the growth of Christ- 
ianity. The peoples who had become Christian 
regarded themselves as in direct opposition to 
the persecuting power of the Roman Empire, 
and were compelled by the progress of events 


and by the necessity of preserving their Faith 
to —— with, every attempt to break 
down the domination of Rome. Even in 
Rome the Christians were now a 

body, and were making converts daily among 
all classes. 

During the days of Diocletian there were so 
many incursions of foreign races into the 
dominions Rome still claimed as subject pro- 
vinoes that Diocletian divided the government 
of Rome among four rulers, he himself being 
one. Each of these rulers had a different 
region to govern, and thus accustomed the 
Roman people to the idea of an Empire which 


. did not have its seat of supreme and central 


government in Rome. 

The Emperor Constantine. Con- 
stantine first distinguished himself as a soldier 
during Diocletian's reign, and became one of 
the Roman rulers when, after Diocletian's time. 
there had come to be no less than six Roman 
rulers at one time. There were incessant 
disputes and struggles among these rival poten- 
tates, but Constantine proved himself the 
Ktrongest of any, became sole Emperor of the 
West, and finally supreme Emperor, bringing 
Rome back to the rule of one Sovereign just 
before her extinction as the great ruling power 
of the world. Constantine was much drawn 
towards the Christian Faith, and soon after 
becoming sole Emperor of Rome he issued a 
decree giving civil rights and full toleration to 
Christians throughout the Empire. It is told of 
Constantine by his biographers that in one of 
his military marches he saw in the sky a cross 
of light bearing the inscription which rendered 
into English is.“ In This Conquer,” and that the 
sight first filled him with the belief that the Faith 
typified Ly the cross must have a Divine origin. 
It in also told of him that in sleep he had a vision 
commanding him to inscribe on the shields of 
his soldiers the letters which constituted the 
sacred name of Christ. 

Meanwhile he had resolved to remove the seat 
of Empire from Rome to Byzantium, in Turkey. 
for the reason no doubt that he believed Rome to 
have outgrown her power as acapital, and that her 
dominions could best be preserved by establish- 
ing a seat of Empire in some eastern city. He 
named after himself the city we now know as 
Constantinople, and lived there in peace for the 
remainder of his life. Before his death he 
received public baptism as a Christian. He 
died in May, 337, and with his death may fitly 
end the history of ancient Rome. From that 
time Rome ceased to be a ruling Empire, and a 
new world of Empires and of Republics, of 
progress and of civilisation, was coming into 
existence. 
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Our Breeds of Horses—The Shire. 
This magnificent breed was formerly known cs 
the Old English cart horse, and was practically 
made in the counties of Lincoln, Cambridge. 
Derby, and Notts, but it gradually extended 
to adjoining counties, and subsequently to 
every part of England. Since the establish- 
ment. of the Shire Horse Society the Shire has 
become one of the most popular horses with 
farmers and landowners. It is chiefly black 
or dark brown, with white marks on the face 
and feet ; bays are occasionally seen, but other 
colours are rare. It often reaches 17 hands 
in height. and in a pood specimen the girth 
is from 7 ft. 9 in. to 8 ft. 6 in. While highly 
symmetrical in form, it may be described as 
“much in little” In build the Shire is square 
and massive, possessing a big chest, a short back. 
powerful shoulders and loin, long quarters, 
deep, well sprung ribs, muscular thighs, legs 
short below the knee, heavily clothed with fine 
silky hair or feather, and 
short pasterns. The head 
in long and fine, but broad ( 
between the eyes; — the 
neck arched, and the feet 
large and wide; the lines 
of the body are highly 
symmetrical, while the 
weight of good specimens 
exceeds 2,000 Ih. The 
Shire is a fast and active 
walker, and is largely bred * 
by farmers, many of whom 
keep pedigree mares for the 
purpose, which they employ 
in their teams on the 
land. The produce is 
chiefly sold for heavy draught purposes to 
brewers, carriers, and the like. The Shire 
is perhaps the most powerful horse in the world. 
It is docile and intelligent, and is believed to 
have descended from the old English war horse, 
an animal of much smaller size. Great prices 
are often obtained for prize-taking stock, and, 
chiefly owing to exhibitions, the breeding of 
this animal has become an important industry. 
Pedigree stallions owned by avealthy landowncre 
and farmers or hired by societies travel through 
most parts of England. 

The Clydesdale. The Clydesdale is the 
draught horse cf Scotland, chiefly used for 
the hea — — the farm and — — 
of hea in the great centres o tion. 
In solour it is usually dark brown or black with 
waite markings ; not quite so large as the Shire, 
it reaches a ry of 16 to 16) hands. While 
s7mmetrical in form, it is massive and powerful, 
possessing a gentle disposition and great activity 


* 
— A 


[eed 
‘ 


¥ 
t 


ha 


A 


SHETLAND PONY 


By Professor JAMES LONG 


for its size. The head is well formed, tho neck 
arched and strong, the shoulders oblique, the 
back short and hollow, the chest wide and deep, 
the ribs round and well sprung, the quarters 
strong, the thighs powerful, the legs muscular 
and straight, and the bone, like the knee, flat, 
the pasterns sloping. and the feet broad and 
strong. The Clydesdale is a fast and free 
walker, and is on one side descended from : tock 
imported from France. 

The Suffolk. This variety, which is chiefly 
confined to East Anglia, ix, on account of its 
heavy body and short limba, known as the 
Suffolk Punch. [ts colour is almost invariably 
chestnut, although varying in shade. It is 
active, courageous, and strong, walking ond 
trotting easily ; averaging about 16 hands in 
height, it sometimes reaches 16°2, and weighs 
from 1,850 up to 2,200 Tb. The Suffolk possesses 
aneat head, a short neck, powerful shoulders, a 
well-rounded body or barrel, which is moussive 
as compared with the legs 
which support it. The 
forearms are short and 
stout, the thigh muscular, 
while the legs are light in 
comparison with those of 
the Shire and Clydesdale, 
and carry no long hair. The 
pasterns are short and 
strong, and the feet smaller 
than those of other heavy 
breeds. 
ve The Thoroughbred. 

The thoroughbred, or race 

horse, is the produce of our 

ancient native breed crossed 

with the Arab and other 
horses of Eastern origin. It is a somewhat ner- 
vous creature, exhibiting great speed, spirit, 
courage, and endurance, In build it is graceful, 
with fine skin, silken hair, and plenty of sinew. 
Under the management of a Royal Commission 
money is annually awarded to selected sires, 
which are distributed throughout the country 
for the use of farmers and others at low fees. 
The object is the production of hunters, carriage, 
and other saleable horses, which the thorough- 
bred is well adapted to produce when crossed 
on selected mares. The head, although wide in 
the nostril and the forehead, is fine, especially 
at the muzzle. The neck is long and slender, 
the shoulders long and black, the loin short, 
the quarters muscular, the legs long and flat, 
but short from the knee to the pastern, which is 
elastic, the forearm and thigh long, the chest 
high, and the constitution exseptional In 
— the thoroughbred ia usually bay, brown, 
or chestnut, other colours being comparatively 
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rare. In height it reaches up to 17 hands ; 
according to one of our best authorities, Sir 
Walter Gilby, the height of the racehorse was 
14 hands in 1700, 14°3 in 1800, and 15°25 in 
1800. 


The Cleveland Bay. This is an im- 


proving breed, which is bred in the Cleveland 
and adjacent parts of Yorkshire and Durham. 
It is employed on the farm for light draught 


work, for the saddle, and even for carriage work. 
the mares being specially adapted for the 
production of carriage-horses when crossed 
with the thoroughbred. In height it reaches 
from 16 to 16°2 hands, and its colour is the 
richest bay of any of our native breeds. The 
mane and tail are black, and the legs dark. The 
head is not well formed, but the neck and 
shoulders are well set, the latter sloping and 
powerful. The chest is deep, the back short, 
the barrel round, the Joins powerful, the quarters 
long and especially well formed, and the legs 
clean. 

The Coach Horse. Chiefly bred in York- 
shire, thix variety has, like the Cleveland bay, 
to which it is closely allied, improved in form 
and quality owing to the establishment of a 
society. The mares are largely employed for 
the breeding of couch horses and hunters. In 
colour the coach horse is usually brown or bay 
with dark legs ; the head is neat and the crest 
arched, the shoulders sloping, the loins powerful, 
the quarters symmetrical and strong, the legs 
flat, and the feet good. The coach horse has 
excellent action, and stands from 16 to 16°3 in 
height. 

The Hackney. This ix. perhaps, tho most 
striking and popular of the light horses of British 
breed. Its stepping, its high action, and its 
speed in harness and saddle combine showiness 
with the uscfulness of the horse. The Hackney 
is bred in almost all colours, although the chest - 
nuts are the most popular. It stands over 
15 hands, 15°3 being its outside height. The 
breed is the result of crossing—it has Arabian 
blood in its veins—and of selection. Its neck is of 
moderate length, shoulders deep and sloping, ribs 
nicely rounded, back short, fore arms short and 
strong, and hind quarters broad and muscular. 
The tail is placed high, and is invariably docked. 
The Hackney is altogether smart, spirited, and 
asymmetrical. When moving, its action should 
be from the shoulder and not from the knee. 
The Hackney Horse Society. which has vigorously 
promoted the extension of this breed, the home 
of which may be regarded as Norfolk and York- 
shire, was established in 1883, and holds its 
annual show at Islington. 

The Polo Pony. The polo pony is a 
wonderful production of the art of the trainer. 
Although the variety has scarcely become a 
definite breed, really good animals are remark- 
able for their speed, — atamina, and 
intelligence. The polo should not be under 
14 hands. It may be of any colour, while its 
—— — —— as will enable it to 
accompli work most ectly. Many 
ceosséa have been made in Jct 
with the Barb and the thorough 
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mated with polo mares being 
some authorities, who regard the Hackney 
as unsuitable for this purpose. There is now a 
Polo Pony Society, the work of which is telling 
on the breed. 

The New Forest Pony. This pony, 
which may be of any colour, although usually 
black or brown, stands from 12 to. 14 hands. 
It is a plucky, hardy breed, and may be 
regarded as the survival of the fittest, for 
large numbers of ponies have died in the Forest 
in the past, where they are frequently turned 
out for the whole winter. Useful animals may 
be obtained at the Lyndhurst and other annual 
fairs, but many are difficult to break. 

The Exmoor Pony. Standing about 
12 hands, the Exmoor pony is usually bay 
in colour, thickly built, strong. quick, short- 
legged, and provided with plenty of stamina. 
A really good animal is not common. 

The Welsh Pony. The Welsh pony. 
standing from 12 to 13 hands, is a_ thrifty 
animal, varying in colour, duns being frequently 
met with, possessing sound. flat legs and good 
feet. 

The Shetland. The smallest of British 
breeds is the Shetland, standing from 7} to 
10 hands high. It is short in the neck and 
hack, gentle in disposition, furnished with 
muscular quarters and sound feet. 

Methode of Feeding. Although horses 
are kept by all sorte and conditions of 
men, feeding is generally practised upon very 
similar lines. The most popular foods in the 
British Isles are hay and oats. There are. 
however, wide differences in the quality of 
these two foods as employed respectively by 
the costermonger and the huntsman. 
oats should be used, and they should be hard 
and thin skinned. Hay should be the finest 
early-cut mixture, containing a sufficiency of 
clover herbage, and it should be fragrant and 
sweet. Oats are preferably crushed for aged 
horses and horses with bad teeth, while the hay 
should be chaffed, the allowance never exceed- 
ing 12 lb. daily unless the circumstances are 
exceptional. Two or three pounds of sweet oat 
or wheat straw-chaff may be added to a day's 
grain ration in accordance with the size of the 
animal. Whether crushed maize, barley, malt, 
or beans, bran, middlings, or linseed meal or 
cake, or an occasional mange! or carrot, be 
added to the ration, depends upon circumstances, 
to which reference will presently be made. 

Maintenance Ration. Food is supplied 
to the horee, first, for the purpose of maintenance, 
and next, for the pi of providing for the 
energy expended in labour. A horse at perfect 
rest practically requires a maintenance ration 
only—e.g., sufficient food to maintain the heat 
of the body and the wear and tear of tissue, 
without loss of weight. According to Zuntsz, 
a horse weighing 1,000 Ib. can be maintained 
on a daily ration of hay and grain which provides 
6:4 lb. of digestible nutritious matter, of which 
not more than 3 Ib. in the total ration should 
consist of crude fibre. Grandeau, whose ex- 
periments in France are ao deserving of atten- 
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SOME FAMOUS BREEDS OF HORSES 
4. Clydesdale 2. Cleveland Bay 3, Polo Pony 4, Moorland Pony 6, Shire 6, Suffolk 7, Hackney 8. Coach Horu 
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tion, experimented with three horses averaging 
859 Ib, in weight, which he maintained upon 
17°6 lb. of hay daily, of which, on the average, 
6 th. were digarted by each, this being the 


yuivalent of 62 Ib. for a horse weighing 1,UUU 1D. 


a total energy: of 473 foot-tons, 44°4 per cont, 
or 201 foot-tons of which belong to the effort 
of walking over and above the energy needed 
Se 


a. ae Pa — — 


performed would be equivalent to the lifting 
of 9,300 tons one foot. In feeding a horse it 
should be remembered that speed tells as well 
as weight. Thus, a fast draught horse expends 
more energy is accomplishing the same amount, 
of work than a slow draught horse, and con- 
sequently it requires more food, although, let 
us remark in passing, the additional food 
supplied for the accomplishment of additional . 
work should be rather in the form of grain than 
of hay, a large quantity of which is not adapted 
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A WELL-FORMED HORSE 
His height equal to his length. Note the dotted Hnes form- 
ing asquare. (From Cental — © Hints on Horses": 
urray 


Wolff found that a horse at rest weighing 
1,100 lb. required 7} Ib. of digestible matter 
excluding fibre, this, too, being equal to 63 Ib. 
of fibre-freo food for a horse weighing 1,000 Ib. 
It should bo pointed out that horses digest 
coarse fodder less perfectly than cattle and 
other ruminants, so that, although they require 
less for maintenance purposes, they need about 
the same quantity for this reason. Jordan 
accepts a daily ration of 6°6 lb. of digestible 
nutritious matter for a resting horse weighing 
1,000 Ib., and suggests among other formule, 
10 Ib. of hay and 5 Ib. of oats, or 12 Ib. of 
hay avd 3} Ib. of bran, or 3 Ib. of oats, or 24 Ib. 
of cracked maize. 

Feeding the Working Horse. We 
have seen that a horse of given weight can 
be maintained when at rest on some 6} Ib. of 
digestible matter—s.e., on that portion of the 
dry materiel of food which is nutritious and 
digestible, this being regarded as the mainten- 
ance ration. What the feeder next requires 
to know is what additional quantity of food 
should be provided for the accomplishment 
of a given amount of work by a horse of given 
weight. When we speek of food in this connec- 
tion we mean the digestible portion of the 
additions] ration provided. An addition to a 
ration having been mado, it is important to 
understand, although the fact can only be 
approximate, what it means when translated 
into energy ; nor must we forget that energy is 
expended as well when the 
as when it is moving its locd. Let us again 
refer to the work of Zunts. who found that about 
a third of the total energy providod by food 
could be utilised in the form of labour. This 

imenter pointa out that a horse weip/1i 
1,000 lb. when walking a mile at the rie 0 
from two to three miles an hour would “ expend 
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animal moves itself - 


to the limited capacity of the digestive organs 
of the horse. Many authorities regard 12 lb. of 
hay as a limit. This being so, it follows that the 
ration of ahorse should be concentrated. well- 
balanced, and mixed with chaff, and supplied 
more frequently than in the case of ruminants. 


The Food for the Fastest. A hackney or 
nag horse employed for any fast work requires 
more food, weight for weight, than a draught 
horse, more energy being expended in a given 
time. Thus, a hackney trotting 12 miles in an 
hour expends moreenergy than a draught horse, 
weight for weight, which takes three hours to 
cover the same distance with the same load, 
and consequently requires more food. The cost 
of horse labour increases with the speed with 
which it is performed. It is the pace that kills, 
quite apart from the increased consumption of 
food and wear and tear. In practice, however, 
horses kept for fast work are kept at rest during 
more hours daily than draught horses; con- 
requently a balance is struck, the total food 
consumed is not materially increased. and time 
is given to the animal to recuperate. Farmers, 
ax a rule, prefer fast horses on the land, but if 
such animals are worked the full complement 
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ACTION OF A HACKNEY HORSE WHEN TROTTING 
(Captain Gomme) 


of hours daily, they require more food than 
slower horses, and wear out more quickly. In 
the table which follows are some suggested 
rations for heavy horses. 

The difference between the German standard 
and English practice, as shown by the rations 
given by farmers, and suggested by Fleming, is 
remarkable, but in practice there is just as 


* Jonlan on the Feeding of Animals. 


RATIONS FOR HEAVY HORSES. 


















Horse at heavy work, weighing | 

1,000 ib. (Wolff)... .. }83°5 | 28 
Do. moderate work . 2276) 18 

Heavy horse at regular work - 
(Fleming). Oata, 18 Ib.; 
beans, 2 Ib.; hay, 18 Ib. ; | 
straw-chaff, 2 lb... soot 8 

Farmer’s summer ration (Mc: | 
Connell). Oats, 10$1b. ; beans , 
2 \b.; chaff, 2 Ib.; grasa, 100 Jb. 34 8 












Gerniau standard for a horse | 
weighing 1,000 ib., in mod- | 
erate work .. Ss oe — — 
Do. in average work | — 
Do. in heavy work.. = 


much difference in the weight of the rations 
supplied by formers themselves. In many cases 
meadow, mixed. or clover hay are freely zupplied. 
apart from the cheff used in mixing with the 
corn, while the oats provided on one farm msy 
reach three bushels per week end on another 
only two bushela. Mpch depends upon the 
weight of the horses, upon the condition in 
which their owner prefers to keep them, and 
upon his particular views as to what constitutes 
u sufficient ration. 

Proportions of Food. A French observer 
of wide experience finds by direct experiment 
that a draught horse in ordinary work requires 
12 Ib. of digestible dry 
matter per 1,000 Ib. live 


weight, the proportion of Rowe, Buh 

fatty matter increasing ot 

with s’ze. On the basis of — Avan 
» y 4 wize oe 

the argument of Zuntz. | Oats (good). 40 


if we assume that 6§ Ib. 
of dry digestible matter 
are required for the purposes of maintenance of a 
horse of 1,000 Ib., some 14 Ib. of additional 
digestible dry matter would be required were 
such a horse engaged in walking with a draught 
of 1,000 Ib. on a level road for 20 miles. We have 
seen that the ratio between the albuminoids of 
food on the one hand, and the fata and carbohy- 
drates on the other, varies. Experience suggests 
that with increased work the albuminoids 
should be increased, and consequently the ratio 
reduced. Jt is for this reason that in hea 

work beans are constantly added to oats, especi- 
ally where such work is fast ; but, inasmuch as 
the carbohydrates (sugar, starch, gum) and fate 
are chiefly employed in the animal economy in 
supplying the necessary energy, they may be 




















provided in er proportion for slow work. 
with the result that the ratio will be wider. 

The employment of maize in the ration of a 

— 
sb | — —— | hysiraten. 

12 Ib. Hay o7 | 

6 Ib. Oats 5:0 

b ib. Maize ia 4°2 

2 Ib. Straw-chaff 1°6 

20°5 : 1°67 
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Price. 





horse depends largely upon cir: 

cumstances. It is inadequate for 

— fast work, it may be used with 
‘hydrates, ; Ratio judgment for medium or slow work. 
— ize, however, is not so safe a 
is-4 -s-, {00d nor so well balanced as the 
Wee 4-3 oat, although when the price of 
both foods is moderate, there is a 

! wide difference in the cost of the 

16°5 | 1-89 feeding matter supplied. Let us 

: suppose that maize costa 25a. per 

186 1-6 quarter of 480 Ib., and oats 20s. per 


quarter of 320 Ib.—this weight. pro- 
| viding a good sample. According 
to the following figures, 100 Ib. of 
maize will provide 73°8 Ib. of digest- 
ible dry matter, while 100 Ib. of 
oats would provide only 67 Ib. ; the 
cost of the former would be 5s. 24d., and of the 
latter, 6s. 3d., or, in other words, the nutritious 
matter of the maize would cost ‘85d. per Ih. 
and of the oats, 13d. perth, [See table.] 


The third table is a suggested ration, to 
include maize, for a horse weighing 1,000 Tb, in 
moderate work, the figures being approximate. 
With the same weight of maize and hay the 
oats might be replaced with 5 Ib. of barley or 
6 Ib. of bran, or 6 Ib. of desiccated grains , buta 
change should be gradual, the complete alterna. 
tive never being immediately effected. Horses 
fed on such a ration should, when subjected to 
severe work, receive an increase in the quantity 


Digestible and Nutritious. i 


‘ — — Pixcatilel· · 7 (oat of Venkat Ihe 
Albbuil. Curbo-.  ¢ m. percent, 100th, — 
| poids. | hydrates, + Fat. aes 
Ie 
‘ 84 GU'6 478 = 73'8 | Gib ("Mf 
26 vO , 43°3 4°7 570 63 Ms 





of oats, in addition to 2 Ib. of beans daily. Jn 


all cases the horses of the farm benefit by an 
occasional warm bran mash, which it is cus 
toumary to supply on the Saturday night, or an 
occasional handful of linseed meal, or of crushed 
linseed cake, the albuminoid ratio being main- 
tained at about 1-5. The meaning of this ratio 
it is now necessary to explain. , 

Albuminoid Ratio. This term means 
the proportion between the albuminoid and the 
non-albuminoid digestible matter of food. 
Nitrogen is a leading element in all albuminvids ; 
it is not present in either fats or carbohydrates. 
Were we, however, to describe the two sets of 
constituents as nitrogenous and non-nitrogenous, 
we might mislead, inasmuch as a portion only 
of the nitrogenous constituents of food ure 
utilised in the animal economy. 

The Purchase of Horses. In buying 
a horse an expert may be deveived. The 
amateur is, therefore, advised to employ 

fessional help, and thus to minimiac 

isrisk. Those accustomed to horses, how- 
ever they may trust their’ own judgment 
in other respects, will do well to employ 
a veterinarian to examine a proposed 
— for health and soundness. A 
orse should first be seen at home in the 
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stable, and overhauled in every particular. The 
object should be to ascerta'n if there is vice, 
unsoundness in body or limb, and that the age 
iven is correct, as shown by the teeth. Whether 
fed at the walk or the trot, driven or ridden, it is 
well that a disinterested and capable groom or 
coachman should be employed unless the pur- 
chaser can trust himself. For his first examina- 
tion the animal should be Jed to a level spot, 
where his teeth, eyes, wind, hearing, mane, 
withers, and limbs may be examined in turn. 
Something may be learned from the way he 
stands ; hence he should be looked over from 
both front and back. He should stind firmly and 
four-square, not resting a weak limb or tender 
foot. He should be walked and trotted, ridden 
or in harness, and in the case of a draught horse, 
be placed in a loaded cart, which he should be 
required to draw and to back. Again, he should 
be tested for shying, kicking, and even bolting, 
as well as for any other vices which may be sus- 
eted, A sound horse should be able to see and 
ear clearly, and be afraid of nothing he sees 
or hears, including the motor-car. On return to 
the stable, be should not exhibit timidity, or 
temper, or weakness of wind or limb either imme- 
diately or after a lapse of an hour. For such 
troubles or diseases as spavin, ringbone, splints, 
sandcrack, navioular, fistula, pollevil, and the 
like, as already suggested, an expert should be 
employed. In selling a horse a warranty should 
never be given, cither verbally or in writing, if 
there is a shadow of doubt on any point, for it 
includes faulta of which the owner knows nothing. 
On the other hand, a buyer should endeavour to 
obtain a warranty for self-protection. 

Horses for the Farm. The farm horse, 
Leing required for heavy draught work, as 
ploughing and rolling, drawing loads of manure 
to the fields and corn to the station or the 
merchant, requires great strength and endurance, 
as well as speed in walking. The object in breed- 
ing, therefore, is to obtain these qualifications. 
He must be of large size, well formed, the 
muscles being prominent where they are most 
needed, and the legs and feet absolutely sound 
and strong. Constitution demands plenty of 
room in the thorax—a prominent chest, which is 
deep and broad, and long, well-arched ribs, 
providing plenty of room for play of the heart 
and lungs. Add to these points docility and good 
temper, and we shall not be far wrong 

In selecting stock for — it is important 
that the stallion, or sire, should have a long, 
straight head and broad forehead ; short, wide, 
muscular loins; prominent, well-curved ribs ; 
a belly proportionate to the size of the aninial ; 
fore legs which are straight, squarely set when 
looked at from the front, and not too far under 
the chest. The hind legs should be equally square, 
well formed, straight, without tendency either 
to bowness or what is termed “ cowhock.” ‘The 
feet should be well formed, sound, neither 
turned inwards nor outwards, and always firmly 
— on the ground. There should be neither 

efect of either eye or ear, still less of breathing. 
in a word it is imperative that for reproductive 
purposes both sire and dam should be in perfect 
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health and vigour, and as nearly perfect in form 
and temper as possible. Farmers, however, are 
compelled to do the best with the means at their 
command. 

The Mare. In many cases, mares are kept 
for field work and used for breeding purposes. 
The plan is a good one, but under no circum- 
stances should a weedy, unsound animal be 
employed as u dam, however good the sire, for 
the practice means vexation, disappointment, and 
loss. If a mare has a pee which in large 
part means reliability of constitution, so much 
the better. She should be in good condition, 
and without any serious fault, and th> younger 
ths better, although in many cases mares are 
employed for breeding up to an advanced age. 
Both sire and dam should be in the full vigour 
of life. The mare comes into season from seven 
to ten days after foaling. The breeding mare 
may be worked nearly to the date of foaling, but 
she should obtain a rest of a few days under any 
circumstances. Parturition occurs about 11 
months after service, the date of which should be 
kept, and as the time closely approaches, it will 
be noticed that the udder commences to expand. 
The mare usually foals without assistance, 
whether on the pastures in sufficiently mild 
weather, or in the loose-box, where she should be 
subsequently kept for a few days prior to turning 
out with her offspring on a fine warm day in a 

dock. After foaling she should receive a few 
ran mashes and an occasional mash of boiled 
roots, with crushed oats and sweet hay. The 
box should be specially cleaned, purified, and 
littered with clean straw before foaling. Should 
green food be available. it should be gradually 
introduced, unless the animal has been receiving 
green rations beforehand. Until mare and foal 
have been hardened off to outside exposure, 
they should return to the loose-box at night ; 
subsequently both will benefit by remaining 
altogether upon a dry, yet soft, turfed pasture, 
on which they may be fed from a movable crib or 
manger from day to day. The mare should be 
kept in condition as well for the benefit of the 
foal as for her early return to work, while the 
foal should be liberally fed from weaning on- 
wards. Without good feeding, size is unattain- 
able, especially on poor soil. In the rearing of 
young horses, it is important that the best 
should be placed at their disposal, but it should 
neither be short nor wet, many foals being lost 
upon both, and on many parasites aboun 

Weaning Foals. hen the mare returns 
to work, the hours during which she should be 
employed should be gradually increased, but she 
should never work too long in the day before 
weaning, nor return to her foa! while still warm, 
both practices being liable to cause diarrhwa, or 
scour, in the youngster. A strong foal may be 
weaned at the age of six months. If he 
well, his ration of oats may then be increased, but 
the food supplied should always be of the best. 
Extra care should be taken with young stock in 
winter, and yet thereshould be no coddling. Colts 
may be turned in a well sheltered, or covered yard, 
where they can lie dry, and where they are pro- 
tected against biting winds and driving rains. 


colt may be submitted to castration at from 12 
to 15 months, the modern system being adopted. 

Breaking. Farm colts and fillies are more 
sasily broken than those of almost any other 
class. i — — make : — of 
making friends with his young stoc m birth. 
They may be handled, or even fondled, daily, as 
far as possible. Under such circumstances, 
breaking becomes extremely easy, and almost 
without any extra effort a young animal submits 
to the halter and subsequently to harness for the 
plough or the waggon. There should be no suspi- 
cion of harshness or cruelty in word or deed. 
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When, by the gradual introduction of the halter, 
the bridle, plough chains, and other harneas, the 
young animal is submissive, he may be placed in 


harness by the side of a steady old horse, and 
induced to assist in drawing a log of wood, then 
a bush harrow, made on the framework of a 
hurdle or an old gate. This will prepare the way 
for — ca ere — — subee- 

uentiy to tne , the roller, the waggon, 
asd the:cart, Re ieet, the i — 
a short one, gradually increasing until the colt 
becomes fit for a short day's work. He should 









be — (Marine act, and rewardec 
on his return to the sta earning to recognise 
that he has given satisfaction. In this way — 
colt may be gradually brought into the “md wor! 
of the farm at the age of two and a half years. 

The Age of the Horse. The adul 
male 40 teeth, and the female 36, 
the temporary teeth in each sex numberin. 
24. These teeth are succeeded by the permanen’ 
teeth, which commence to appear at from 
two to two and a quarter years from birth 
Where horses mature early, and where they ar 
accustomed toeat coarser food than usual, th: 

rmanent teeth sometimes appear carlier thar 
is normal. The 12 front teeth, top anc 
bottom, are known as incisors, while the molar. 
number 24, of which only 12 are temporary 
In the male, however, although they art 
occasionally found in the female at fror 
eight to nine years, there are four canine, 0 
corner, teeth. In the young animal the mout 


OF 


is complete with the temporary tecth at tw. 
years, and with the permanent teeth at five year 
old. The corner teeth at this age—those nex 
to the middles—are but shells, while the middl 
and central teeth are well developed. When - 
horse has reached eight years and is aged, th 
marks on his teeth have been worn away, and i 
is next to impossible to mistake him for a. 
animal of younger years. The trained expert i 
able to fix the age of a horse for some year. 
afterwards, but this is scarcely 1 study for an, 
but the dealer or veterinary surgeun. 
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Atomic Theory is not Destroyed. 





By Dr. C. W. SALEEBY 


OUR study of radium has prepared us in some 

measure to consider anew a question which 
is of far greater importance than any fact about 
radium as such, but a question to which the — 
of radium is gradually providing an answer. It 
may be said, perhaps, that the root question of 
chem‘stry is the nature of matter. That is also 
a question for the physicist, though not. hia root 
question. The physicist is, at least, as much 
concerned with the impalpable something we 
call energy as with matter; while the chemist 
concerns himself with energy only in so far as 
he needs to do so in order to understand 
the changes which matter undergoes—changes 
which, for convenience, we usually distinguish 
as chemical, 

All Things are One. But: it is now far 
too late in the day to speak or think as if there 
were any fundamental line of demarcation be- 
tween Physics and Chemistry. Even ten years 
ago there was some little excuse, perhaps, for 
assuming that they were two distinct sciences, 
though this was not a notion which could ever 
be held by any would-be philosophical. still less 
by any dstinguished student of cither. 

Nowadays, à man may call himself a chemist 
or a physicist, but he will be of exceedingly 
small importance as either unless he be both. 
Endless instances might be accumulated that 
serve to show how closcly the sister sciences are 
interconnected. It is probably safe for the present 
writer to axsume that there is no reader of this 
course who is not also a reader of the course on 
Physics. We may make distinctions, for con- 
venience, between them, but ultimately the two 
scionces sre one. Serious thinkers have always 
recognised —perhaps more as an article of faith 
than os an article of demonstration—that the 
distinctions between the sciences are, in the last 
resort, man-made. At bottom, the universe is a 
universe ind-ed, not a multiverse. “It is a 
flawless unit of fact." as a great American 
thinker has said, and when we isolate from it any 
particular espect and proceed to study that, we 
must remember that we have performed an 
artificial process, the necessity for which is 
imposed upon us by the limitations of our minds. 
but which we must not permit to become a snare 
after being an aid. 

Unity of Chemietry and Physics. 
There is no correspondence in nature—no funda- 
mental correspondence, that is to say—to the 
d:atinctions between the sciences. Properlyspeak- 
ing, there are no sciences, but only science. The 
student a ie as well attempt to understand the 
anatomy of man without physiology, or the 
physiology of man without anatomy, as to study 
physics or chemistry independently. This is one 
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of the reasons why we have, as frequently as 
possible, inserted cross-references between the 
courses upon these two subjects, and why one and 
the same topic has not infrequently been dealt 
with in both—now from the more distinctively 
chemical], now from the more distinctively physical 
point of view. But, indeed, the more the sciences 
advance the more they come to depend upon 
one another, and so the man who would be 
master of any one science must have some know- 
ledge of all—the more the better. 

Now, what has been the tendency in the cast 
of the two sciences under discussion’ Do they 
still stand on a level? Are they sisters? to 
repeat the common term. The answer most 
emphatically is that they are not. One has 
gained supremacy over the other. Nay, more— 
it has actually been able to include the other as 
one of its own subdivisions. The reader will 
not need telling which has become the dominant 
science. Were he in such need, we might again 
quote the profound saying of Bacon, who. 
centuries before the truth of his words were 
verified, declared that natural philosophy—a 
term practically equivalent to physicr, which is, 
of course, derived from the Greek word for 
nature—is the “ great mother of the sciences.” 

The New Science of Physical 
Chemistry. Modern chemistry must acknow- 
ledge its filial relation to modern physics. Tf not 
to-day, then to-morrow, or the day after, all 
the phenomena of chemistry must be not merely 
included amongst the phenomena of physics, 
but muat be explained in physical language and 
regarded as physical phenomena, differing in 
kind not one whit from the phenomena which 
men have long recognised as coming under the 
heading of physics. 

From one point of view. we may say there hax 
been born a new science— phystcal chemistry, and 
this term does afford convenient means of indi- 
cating a certain series of inquiries; but all 
chemistry is really physical chemistry, and is 
more clearly seen to be physical chemistry the 
more nearly it approaches perfection. Thus. this 
question of the ultimate nature of matter is 
equally and alike a physical and a chemical 
question. Here we must attempt to discuss it 
more especially, of course. from the chemical 
point of view, asking questions which are 
especially suggested by chemistry—questions 
as to so-called chemical energy, as to valency. 
as to the nature of forces which determine the 
combination of elements for the formation of 
compounds, as to the decomposition of com- 
pounds, and, in short, all those interrelations 
of matter which are commonly distinguished as 
chemical. 


The Limit of the Older Chemistry. 
And, in the first place, we must decide how far 
the older chemistry takes us, and the answer, of 
course, is that the older chemistry takes us as 
far as the atom. The standard chemistry is, 
indeed, based in the main upon the theory of 
atoms. On the other hand, students of this and 
its companion course have already found reason 
to see that the atom is not an ultimate ; and here 
we must insist upon an extremely important 
truth which is in very grave danger of being 
neglected at the present time. The casual reader 
is extremely apt to be misled, and, unfortunately, 
the casual writer as well. So soon as the physic- 
ists rudely disturbed the equanimity of the 
chemist by resolving the atom into smaller par- 
ticles, people arose who said that, for instance, 
“the whole structure of modern chemistry has 
been swept away at a blow.’ Thatis, indeed. 
& nice comprehensive statement. For just a 
century chemists have been accumulating facts 
in thousands and tens of thousands which seemed 
capable of explanation on the atomic theory, and 
on that alone. Our notions of molecules, and of 
molecular constitution, our conceptions as to 
what constitutes a compound, and differentiates 
it from a mixture, our positive and experimental 
knowledge-—not theoretical knowledge, be it 
observed—of the laws of valency and of 
atomic heat. the law of Avogadro, and many 
more—all these, forsooth, are to be swept 
away at a blow because the old conception of 
the atom can no longer stand. On page 1596 
we spent half a dozen lines in protest against 
this view, as was indeed necessary before we 
could discuss the laws of compounds. But 
let. us consider the matter, since otherwise we 
are not likely to go far in our search for an 
answer to the root question of chemistry. 

A Grave Error. A still more recent writer 
than the one whom we have already quoted makes 
very short work of the atomic theory, and this in 
the course of praise showered upon Professor J. J. 
Thomson—whom the following sentence would 
scarcely gratify: ‘‘ The atomic theory, which we 
were taught et school to regard as the founde- 
tion of chemical science, has been ‘ scrapped’ on 
the dust-heap of antiquated hypotheses.’’ The 
present writer finds that this notion is to be 
found not merely among amateur commentators 
but even among competent students of sciences 
other than chemistry. The case is plausible 
enough. An atom is, by the derivation of the 
word, a thing which cannot be cut. It is an 
ultimate, an everlasting “‘ foundation-stone,”’ as 
Clerk-Maxwell thought, as Dalton himself 
thought, and well-nigh three generations of 
chemists after him. This assertion concernin 
the etom would appear to be the most essentia 
assertion that can be made of it. Whatever 
else may or mzy not be true of the atom, at least 
it is a chemical ultimate as distinguished 
from a physical ultimate. However closely 
you exaniime iron you can never get any further 
than an atom of iron; similarly with sulphur, 
while the difference between the atom of iron 
and the atom of sulphur is radical and 
eternal, 
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Upon the theory of atoms there has indeed 
been erected the imposing and seemingly stable 
structure of modern chemistry. Our acribe is 
correct when he says that ‘‘ we were taught at 
school to regard the atomic theory as the founda- 
tion of chemical science.” 

Complexity of the Atom. But now 
there comes the physicist, who tells us that an 
atom is not an ultimate but is a complex hody, 
consisting. at the very least, of a thousand 
smaller particles, which beer some such relation 
of size to it as a full stop hears to St. Paul's 
Cathedral. The hasty observer has, indeed, 
some ground for thinking that the foundation 
has been swept away, to the utter ruin of the 
superstructure ; and unquestionably this view 
would be not merely plausible but also correct, 
if the essential part of the conception of the atom 
were ws indiviæiblencaæ. Now, it ig this part 
of the conception which is usually regarded as 
essential. The present writer was taught that 
this is the essential of the atom. The text- 
books regard it as such; the Jess philosophic 
chemists. generally, have regarded it na such ; 
and the very meaning of the name goes to con- 
firm this view. Nevertheless, we maintain and 
propose to prove that, during all this time, the 
emphasis has been laid upon a part of the con- 
ception of the atom which is not cssential, 
which is of no importance whatever for the 
atomic theory, and which, to boot, is demonstra- 
tively false. To the latter assertion every ono 
must now agree, but the two former will surprise 
all, save those very few who have attempted 
to understand the logic of scientific thinking. 


John Stuart Mill’s Anticipation. The 
explanation of the whole matter is to be found 
in a really remarkable paragraph occurring in 
Mill's “* System of Logic.” which dates from as 
long ago as the year 1843, the year before 
the death of Dalton. There are few passages 
in the writings of this great philosopher which 
more strikingly demonstrate the measure of 
his genius than this. or more signally show how 
the greatest minds, seeing all round a subject, 
are able to correct the narrow views taken by 
men whomay quite well be distinguished workers 
in this or that field—chemistry, biology, or whut. 
not. In the introduction to his great work, 
Mill attempts to define logic and estimate its 
province. .He declares that he must “ attempt 
2 correct analysis of the intellectual process 
called reasoning or inference,” and then he goes 
on to say : 

i. With respect to the first part of this under- 
taking, I do not attempt to decompose the 
mental operations in question into their ultimate 
elements. It is enough if the analysis, as far 
as it goes, is correct, and if it goes far enough 
for the practical purposes of logic considcred 
as an art. The separation of a complicated 

henomenon into its component parte is not 
ike a connected and interdependent chain of 
proofs. If one link of an argument bropsks, 
the whole drops to the ground; but one step 
towards an analysis holds good, cnd has an 
independent velue though we should never be 
able to make asecond. The results of analytical 
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simple substances are really compounds. 
other things are, at any rate, compounded 
those elements; whether the elements them- 
selves admit of decomposition is an important 
inquiry, but does not the certainty of the 
science up to that point.” 

How the Atomic Theory is Affected. 
Mill’s argument is that it does not matter 
whether the atoms of the clements may be 
shown themselves to admit of decomposition, 
since, however important that question may 
be, the answer to it has no bearing upon the 
conclusions: to which the atomic theory 
already led us. The notion that the atom is 
indivisible docs not constitute o link in the 
chain of argument which we call the atomic 
theory. Mill admits that if it did so the whole 
theory would drop to the ground. To-day 
many people think that the alleged indivisibility 
of the atom is an essential part of our concep- 

tion of the atom, and is, therefore, a link in the 
argument. 
were a link—is broken, and they conclude, 

by correct logic from a wrong premise, that the 

whole structure of modern chemistry has been 

swept away at a blow. 

But observe how remarkable is the applica- 
bility of Mill’s illustration to our present 
difficulty. We have gone far to prove, and, 
beyond a doubt, will shortly go all the way to 
prove, that “all which we now call simple 
substances (elements) are hea compounds," 
But this does not matter. Neither chemist 
nor physicist doubts that, as Mill said, ‘ all 
other bodies except those so-called @ements 
are at any rate compounded of those elements.~ 
This fact remains a fact, as is the nature of facts, 
and is affected in no degree at all by the modern 
discovery of the decomposition of the elements, 

What then must we give up? Certainly, 
we must abandon what may perhaps be called, 
in order to distinguish it, the “ atomic theory 
of the atom,” the theory that the atom is 
literally atomic or indivisible. Indeed, it has 
been suggested that the term atom must be 
transferred to the corpuscles, or electrons, of 
which atoms are now known to be composed— 
corpuscles which seem to be, indeed, atomic or 
indivisible. But it would be a great mistake 
to transfer the name in this fashion, even though 
on the score of ita derivation it is quite in- 
applicable to what we now call atoms. The 
name may remain, and will serve the students 
of countless generations as a convenient text for 
the illumination of one most important phase in 
the history of thought. 

Atoms are Realities. But whether or 
not we give up the name, certainly there is 
no chance of our giving up the conception. 
No one again, indeed, will ever liken atoms 
to foundation-stones, or declare that they bear 


upon them the “stamp of the manufactured 
article.’ Such phrases cannot be itted in 
the light of the conclusive evidence which 


we now possess of the evolution of atoms, 
the heavier and more complex having been de- 


They know that the lnk—if it. 


tists Bete promt 

into ighter simpler. as 

writer — 6 ; the 

is perhaps significant“ we no more question 
existence of atoms because we are 

to understand their structure and the nature 


cells; of cells because we know they are all com- 
poser of molecules; or of molecules because we 

w they are all composed of atoms.” Mill’s 
remark was that one step towards an analysis 
holds good, and has an independent value 
though we should never be able to make a second. 
Well, chemists have made several steps towards 
an analysis, and these do not hold the less good 
simply because the physicists have taken a 
further step yet. But, indeed, for the steps taken 
eae physics could not have gone 


er, 

The Theory is Really Strengthened. 
But this is not all. So far are these new dis- 
coveries from having swept away at a blow the 
whole structure of modern chemistry, that they 
have actually afforded signal support to this 
great structure, which stands far more securely 
with their assistance than it previously did, Let 
us take an instance. The reader is familiar with 
the periodic law—to which we have already 
heen compelled to pay an amount of attention 
which would have scemed ridiculous ten years 
ago. The law asserts, the reader will remember, 
that if the elements are arranged in the order 
of their atomic weight, certain groups of charac- 
ters are found regularly to recur, so that the 
characters of an element are a periodic function 
of its atomic weight. This law has vindicated 
itself by leading its propounder, Mendeleef, to 
predict the discovery of elements which have 
now, indeed, been discovered, and which actually 
have the characters that he assigned to them. 
just as the law of gravitation vindicated itself 
by leading to the discovery of Neptune. We 
may also remind the reader that the group of 
rare gases found in the air have astonishingly 
fitted into the periodic table. But upon what is 
the periodic law based ? 

Value of the New Conception. Most 
evidently the periodic law is based upon the 
conception of atomic weight, and this, of course, 
upon the atomic theory ; and this, forsooth, far 
more certain to-day than ever it was, is declared 
to have been “swept away at a blow.” But we 
have declared that the law will furnish an illus- 
tration of the view that the new conception of 
the atom makes still more secure the structure 
of modern chemistry, and the fact to note is that 
it is the new theory of matter, the theory which 
implies the disintegration of the atom, that alone 
affords an explanation of the manner in which 
the elements are related to one another, the 
manner in which the atoms of various elements 
display a tendency to unite with one or more 
atoms of other elements, and the manner in 
which the properties of elements seem to recur 
as one passes onwards from thoee of leas to those 
of greater atomic weight. There is no essential 


part of the atomic theory which has done a | 


thing but gain in consequence of recent wo 
The notion that in the atom we have the ultimate 
reault of anslysis has never satisfied philosophers 
—as our quotation from Mill suggests—and, 
although on a superficial view this notion may 
appear to be the essential of the atomic 
theory, it is really not essential at all. To quote 
another illustration from astronomy, we may 
say that yy ie theories of planetary motion 
were not in the smallest degree affected because 
his great successor Newton was able to refer 
the ultimate cause of that motion to gravitation. 
whereas Kepler still retained the ancient notion 
that the movements of the planets were directed 
by spiritual beings whose abode they were. 

The “ Life” of Atoms. We have then to 
conceive of matter, in all its common forms at an 
rate, as being reducible—not ultimately, but still 
at'a certain stage in analysis—to bodies which 
we still call atoms. These atoms themselves may 
be immeasurably complex, but they are no more 
without individual existence of their own on 
this account than St. Paul’s Cathedral is without 
an individual existence because it is made of 
stones, or than the body of an animal is without 
an individual existence because it is made of 
cells. For the ordinary purposes of chemistry 
these atoms may indeed be regarded as ulti- 
mates, and they are a surer, because a truer, 
foundation for chemical science than they were 
when we had no better conception of them than 
Dalton’s or Clerk-Maxwell’s. But since they are 
not ultimates, they are subject to the common 
fate of everything else that is not an ultimate— 
they are subject to birth, development, dis- 
integration, and decay. The chemist studies 
them mainly in what we may call their adult 
stage. Their lives are extremely long in the great 
majority of cases. and thus there are immense 
periods during which, for the purposes of the 
chemist, at any rate, they may be regarded as 

rmanent. e law of the conservation, or 
indestructibility, of matter—that is to say, of 
atoms—cannot stand rigorous criticism, dic- 
tated by recent knowledge. But the periods of 
stability are so prolonged in the case of all but 
a very few atoms that the che nist is able to 
proceed as if the law of the conservation of 
matter were really true. 

The Change in 12,000,000 Years. 
In the course of ordinary chemical decomposi- 
tions and the like, atoms do not disappear ; 
chemical equations such as those of which we 
have seen many examples are not fictions, but 
correspond to truths ; and when it is demanded 
of a chemical equation that the same number of 
atome and the same number of each kind must. 
always be represented on both sides of the 
equation, or else it is no equation and falsely 
represents the chemical facts, we are making 
no unreasonable or imaginary demand, but one 
which is imposed upon us by the facts. In the 
course of ordinary chemical actions atoms do 
not d'sappear, nor, on the other hand, do they 
come into being. The —— tell us, and 
provide abundant proof of the assertion, that 
these atoms of which we write as if they were 


#0 many permanent bricks are real — 
slow ch --that in 1.200 years — 0 ae 


kind will have changed into atoms of another, : 
or that in 12,000,000 years atoms of a third 
kind will have changed into atoms of « fourth. 
Meanwhile, we. whose obeervations are confined 
to minutes or days or a few years, are at liberty 
to assume, for practical purposes, that the stable 
pace of atoms, except in the case of the very 
avy ones, 18 anent. 

Man and the Atom. And here we are 
in a position to make an important distinction. 
Just as in the case of a member of a society, 
we may raise two inquiries concerning an atom, 
a man may be considered from two points of 
view. We may ask concerning his internal 
processes, as to what he thinks in his heart 
of hearts, as to how his mind develops and 
changes and reaches, perhaps. a changeless 
period, as most minds do in later life; and, on 
the other hand, we may consider the man in his 
relation to other men. On the one hand, we con- 
sider him simply as an individual, on the other 
v8 a member of a greater whole ; but while we 
observe this distinction we must remember the 
principles laid down in the beginning of this 
article, and realise that at bottom the distince- 
tion is an arbitrary one. A man’s life is not 
made up of two independent sets of processes — 
one individual and the other social. On the 
contrary, these are incessantly reacting upon 
one another. 

Now let us see how this analogy helps us. 
In the case of atoms, we thought until 
the other day that there was only one 
set of processes to consider—the social pro- 
cesses, so to speak, Chemistry accepted atoms 
as changeless and permanent, and its business 
was, and, indeed, still is, to ascertain the way 
in which atoms behave in relation to one another, 
If we could ascertain this in its entirety, we should 
have, it seemed, a perfect chemistry. There 
did not seem to be the slightest reason to suppose 
that there were any other proceascs than there, 
But now we know better. Physicists have 
taught us, not, as incompetent commentators 
aver, that atoms are a “ baseless fiction,’ but 
that atoms have their individual processes as 
well as their social processes. It is with the 
latter that chemistry, as it uxed to be conceived 
at any rate, is concerned. Jt is the former, 
the existence of which was until lately unsus- 
pected, that is now exciting the interest of all 
students of science. We may uke two convenient 
terms to express the difference. 


Social and Individual Processes. 
The material processes which we have to 
study may be described as belonging tu two 
groups—the inter-atomic and the intra-atomic 


(from Latin iater, between, and tnéra, within). 
But this analogy between the human and atomic 
organism—for which the present writer must take 

responsibility—is even more complete and, 
we think, valuable than has yet been indicated. 
For we have said that it is impossible in point of 
fact to consider the social and individual lives 
of men as if they were independent. On the 
contrary, the truly wise student of society 
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is. 
wat 





*. teil gepalsions, marriages 
inations and separations—it is absolutely 


rong Ho study the characters of individual 

which determine all these processes, 
and these characters can be understood only if 

. we study the internal individual processes of 
men, Asa man thinks so is he. 

The Atom Vindicated. And it is so 
with the atom. The facts are directly opposed 
to the statements of those who say that the 
discovery of the intra-atomic processes has 
swept away the structure of modern chemistry, 
which is concerned with the inter-atomic 

rocesses. It is as if men had been thought to 

ave no internal conscious life, and society had 
been studied on this assumption ; but one day 
it was realised that men had their own internal 
processes of thought and feeling, upon which 
commentators asserted that all that was hitherto 
known concerning the social relations of men 
was false. On the contrary, the new discover 
would explain and immeasurably amplify auch 
knowledge. No commentator would say any- 
thing so silly as that men had no real existence 
because they were discovered to undergo 
internal change; though a parallel assertion 
has been made of the atom. 

The discovery of the intra-atomic forces and 
processes is already illuminating, and will more 
and more continue to illuminate and amplify 
our knowledge of the inter-atomic processes ; 
just as, in the state of affairs we have imagined, 
the study of individual psychology would 
amazingly explain and add to our knowledge 
of the facts of sociology. Furthermore, our 
knowledge of the intra-atomic processes is 
leading us to our first real comprehension of the 
already known characters of atoms and their 

behaviour. King Solomon, the wisest man of 
antiquity. has declared of man “For as he 
thinketh in his heart so is he ” (Prov. xxiii. 7). 
And the modern chemist is just coming to realise 
—as we shall see ere long—that the internal 
processes of the atom determine ite character, 


and thus its relations to other atoms—that is 
to say, ite inter-atomic processes, ite chemical 


behaviour. Was anything more ludicrous ever 
said than that these new veries have caused 
the 


atomic theory : be — on the dust 

Am of the Atom. We have de- 
liberately discussed this subject at pest length, 
since it is absolutely necessary to do what may 
be possible in order to counteract a misconcep- 
tion which is extremely widespread, which is 
rapidly gaining ground among the uninitiated, 
and which, unfortunately, strikes at the very 
root of any real understanding of chemistry. 
Atoms unquestionably exigt, and constitute the 
ultimates of the elements as we know them. 

Now, it may not unreasonably be argued, one 
would think, that the business of the chemist 
stops at this point; that directly we begin to 
analyse the atom, to concern ourselves with the 
intra-atomic processes, we are wandering from 
our subject, which is, properly speaking, the 
social aspect of atomic life; we are committing 
the fault of the sociologist who begins to study 
individual psychology. But these barriers and 
distinctions and delimitations are relics of an 
outworn order of thought, or, to change the 
metaphor, they are like temporary scaffolding 
arrangements which can be removed as the 
building approaches completion. If it be true 
that the key to sociology is to be found in human 
nature, the sociologist is right in studying 
individual psychology. 

The Chemical Processes, Similarly. 
if it be true that the key to chemical processes 
is to be found in the internal individual pro- 
cesses of atoms, the chemist is right in considering 
them. They are the key to everything that 
interests him, and even if his means of study 
have to be modified, even if he can dispense with 
nearly all his test-tubes, even if he require to 
leave his own laboratory and enter the labora- 
tory of the physicist, and be told that he has 
forsaken his first love, he must “‘see this thing 
through.’ He cannot be arrested at the edge 
of the atom. On these grounds and on those 
other grounds which we began by stating, we 
offer no apology for proceeding to study this 
subject in this course instead of the course on 
Physics. In any case we have failed in our task 
if the interdependence of the two courses has not 
been made manifest. 


Continued 
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Types of Railway Service. Comparison between Steam and Electric 15 : 
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By Professor SILVANUS P. THOMPSON 


WE shall begin our discussion of the electric quickly as possible. These questions of accelera- 

_ railway by a short consideration of the tion and retardation become more and more 
typical classes of railway service necessary for important as we deal with systems in which the 
present-day requirements. Modern train ser- stations are nearer and nearer together. To 
vices may be roughly classified under two illustrate this point from actual practice, an 
headings—namely, (a) main line services, in experiment, from which the curves in 148 
which the stations are some miles apert, and have been plotted, was carried out a few years 
(6) suburban services, in which the stops are o, and a steam train made a series of journeys 
very frequent, often as many as three or four of varying lengths over a level piece of track 
to the mile. The former of these types of ser- and observations were made of the time taken. 
vice has yet to be electrically developed, but the The train was first taken a quarter of a mile 
greater part of the I:tter has now passed out from a station and the driver was instructed 
of the do- to run to 
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ping. For suburban service, however, attention until the run was for 24 miles. In 148, dix- 
to these last is all-important, for whereas in the tances from the start of each run are plotted 
previous case the train is running for most of the horizontally and speeds in miles por hour are 
time at its top speed, in this case the maximum plotted vertically. Wo learn from the curves 
speed can be kept up only for short periods, that this train with the type of engine used 
for a large part. of the time between stations had a maximum speed just under 40 miles 
is taken in speeding up or accelerating the train per hour, and that it required to travel holf 
after a stop and ir slowing down or retarding it » mile before this speed wes attrined. In 
for the next stop. It is obvious that time, consequence of this, and also of the time 
under these conditions, can be saved only by spent in braking, the average speed was much 
getting up to a maximum speed as quickly as reduced, as shown by the final results worked 
possible, and by bringing the train to rest as out in the following table. 
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148. SPEED TESTS ON STEAM TRAIN FOR VARYING RUNS 
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Average speed 
during run 
(miles per hour). 


Maximum speed 
attained during run 
(miles per hour). 






Distance between 
ntope (iniles). 






Accelerating Power of Electric and 
Steam Locomotives. It will be seen 
‘rom the above that for suburban work 
the locomotive, apart from any capabilities 
it may have of propelling a heavy train at a 
high speed, must be able to exert a very large 
effort at starting ; an effort which may be severe. 
times greater than that required at the maximum 
speed, much in the same way as a horse can 
exert at starting a pull which is several times 
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than that required 
sfterwards to keep the vehicle 








tunnels and tubes so much 
in vogue in suburban lines it 

uces no smoke or steam 
to contaminate the atmo- 
sphere, and that the method 
of generating the whole of 
the energy at one big central 
station is more economical 
both in the quantity of coal 
consumed and in the total 
labour charges over the 
system. 

Railroad Characteris- 
tics. Just as we plotted 
a set of curves [129, page 1931] to show 
the characteristic properties of a series motor, 
so, in order to show the performance of a 
certain equipment on a certain railway, the 
railway engineer plots a set of curves such as is 
shown in 147. 

The various curves are plotted to à common 
time base, generally graduated in seconds, and 
the various curves represent (a) the current 
consumed from instant to instant, (b) the voltage 
on the motors, (c) the speed of the train during 
the run, and sometimes (d) the total distance 
traversed from the starting point. By reference 
to these curves we can see at 8 glance whether 
the equipment has been used in a proper manner 
or whether it is suitable for the work in hand. 
Let us consider the current curve. At the start 
it consists of a series of irregular peaks, showing 
how the current increases when successive 
resistances are cut out by the controller, and 
how it then decreases as the train acquires 
more speed. After the final running notch 
is reached the current then continuously 
decreases until, at a certain distance from the 
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180. MOTOR COACH ON LANCASHIRE AND YORKSHIRE RAILWAY 
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end of the run, it is shut off altogether, and the 
train is allowed to coast for the rest of the 
journey until the brakes are applied as it enters 
the station. 

Looking at the voltage curve, we see that every 
time the current rises the voltage goes down 
owing to the increased voltage drop in the rails 
and feeding cables. The speed curve is the most 
interesting of all, in that by its initial slope we 
gauge the quickness with which the train gets 
under way at starting and the quickness with 
which it is brought to rest. We can elso state 
the proportion of the time during which it was 
running at full speed. In the curve this ie 
about 180 seconds, or only 37 per cent. of 
the whole time taken on the run. 


Methods of Adopting Electric Pro- 
pulsion. In the first electric equipments 
which were put into service, the practice of 
using a separate locomotive, as in the steam 
lines, was adopted, but the considerations given 
below soon pomted to another method—namely, 
of distributing the units of propulsion—t.e., 
the motors, in different carriages along the train, 
a system which for obvious reasons could not 
be adopted in steam locomotion. 

In the first place the electric locomotive is 
much lighter than the steam locomotive. 
The Great Northern Railway has _ recently 
introduced on its suburban lines a new type 
of steam locomotive which is, perhaps, the most 
powerful yet made in this country for ite purpose. 
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Comparing the performance of thia with the 
electric locomotives of the Central London 
Railway which, however, have now been 
— for w atill better arrangement, we 
Ave! 


! : | — 
F Tractive | effort per tun 


Locomotive. 
| locomotive. 


$5,000 Ib. | bog tb. 


Steam (G.N.R.) | 70% tons 
Electric ((.L.R.) ' 31) tons 


90,0001b. | 650 Ib. 





It is to be further noted that with the steam 
locomotive the tractive effort rapidly falls, but 
that with electric propulsion the effort is con- 
tinued throughout the period of acceleration. 

The decreased weight of locomotive, shown in 
the last column, is, of course, an advantage, for 
the extra weight is dead weight and carried tu 
no useful pur The drawback, however, 
is that a certain weight on the wheels is neces- 
sary in order to obtain the grip on the rails 
for driving [see remarks on page 1934], and as 
the electric locomotive was lighter, the scopo 
for further increasing its effort was limited. 
The result, then, was that the motors were 
divided into two or even three seta and were 
installed on the different coaches so that the 
weight of the coaches themselves might be used 
to give the necessary grip on the rails. Further, 
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the weighty locomotive has been entirely done 
away with and only the weight of the motors 
has been added to the train. The following 
figures from the practice on the Central London 
Railway illustrate this point. 

Original Equipment. Locomotive and 
weven coaches. Total weight of train, 
137} tons. Seating capacity, 336. 

resent Equipment. Two 
motor coaches and five trailing 
coaches. Total weight of train, 
1134 tons. Seating capacity, 324. 

The decrease in the weight of 
the train is 17°5 por oant. as 

ainst a diminished seating capacity 

only 3°6 per cent. For special 
circumstances the electric locomo- 
tive is still used, and 140 shows 
one used on — M itan ae 
‘way, London, pro § conc 
formerly used with steam loco- 
motives. = 3 

Fig. 150 shows one of the motor. coaches used 
on the Lancashire and Yorkshire Railway. The 
usual arrangement as here adopted is to parti- 
tion off the front part of the coach and there 
to install the controlling apparatus, although in 
some of the equipments for the London District 
Railway all the controlling 
gear is fitted underneath the 
oar, 
In the coach shown both 
the front and rear trucks are 
fitted with two motors each, 
but here again practice differs, 
for on the Central London 
line, only the front truck is 
so equipped, Fig. 151 shows 
one of the Lancashire and 
Yorkshire motor - equipped 
trucks and also the arrange- 
ment of the collecting shoe at 
the side. 

Systems of Electrical 
Traction on Railways. 
At the present time the con- 
tinuous current system at 500-750 volts is 
largely used, although other systems using 
single-phase, three-phase, or high-pressure con- 
tinuous currents may, except the last, be 
said to be past the experimental stage and are 
in use to a limited extent. 








158. DIAGRAM OF SERIES MOTOR, 
WITH COMPENSATING WINDING 
AND CURRENT TRANSFORMER tO 


of power and for the control of two or more 
motor-coaches from one platform. This: will 
be described later. 

The Single-phase System. It is not 
practical to transmit for more than a few 
miles large quantities of electric energy at 
ordinary voltages, and although it 
would be practical to transmit it, 
it would appear that commutation 
and other difficulties in the generation 
of high voltage continuous current 
have yet to be surmounted. 

For transmission ad pin we there- 
fore rely on high ‘voltage alternat- 
ing currents which have to be con- 
verted [s2e under Systems of Supply] 
into continuous current at low voltages 
for use on the railway track. In 
order to do away with this trans- 
formation, engineers have attempted 
to construct a single-phase motor 
[page 1595], the principle of whose 
action is thé same as the continuous current 
series excited motor, but which can take 
alternating current straight from a high 
voltage transmission line. The motor is shown 
diagrammatically in 152, and the connections 


_are just the same as an ordinary tramway 


motor. (Compare 72, page 1324. ] 
Improvements are, however, 
effected by the use of the 
arrangement shown in 1638, in 
which (a) the current as it goes 
to the armature A is transformed 
up to a lower voltage, at T, 
and (b) an extra winding C, 
called a compensating winding, 
is introduced on the magnet 
system and is so placed that 
it does not necessarily produce 
any extra magnetism, but 
rather opposes the distorting 
action of the armature current. 
Both these improvements lead 
better commutation. [See 
mention of auxiliary poles on 

page 1324, and consult 88, page 1591.] 
Action of the Single-phase Railway 
Motor. The reason why the same motor 
will act in the same way when supplied 
with both alternating and continuous current 
is easily seen from the rule of the right 
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154. ARRANGEMENT OF THIRD AND FOURTH RAIL 


The continuous current system is the series- 
parallel ar ment already described for 
tramways with such modifications as are 
req for dealing with the increased output 


hand explainsd on 1104, where, in 48, we 
have the direction of the magnetic field given as 
towards the left. The voltage is applied and, 
therefore, the current flows towards us and we 
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155. THREE-PHASE LOCOMOTIVE AND TRAIN ; 


see that the resulting motion is upwards. This 
represents the state of things for continuous 
current or for one half, say the positive part, of 
the alternating current wave [88 and 84, page 
1362]. Now consider the case of the second 
half—i.e¢., the negative part of the alternating 
current wave. The direction of the voltage and 
therefore of the 
flow of the cur- 
rent has altered 
and the mag- 
netism in con- 
sequence has 
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the voltage, how then is the direction of rotation 
altered? This is done, as explained on page 1591, 
by reversing the connections of either the field 
magnets or the armature, and this process also 
should be thought out by the reader by the use 
of the right hand rule. 

It is obvious that ax the construction and 
manner of 
working is the 
same, the 
characteristics, 
Ko suitable for 
suburban trac- 






also altered in ; tion = purposes 
direction. Now of the con. 
place the right | tinuous current 
hand so that , * are also ob- 
the first finger - } tained in the 
points to the | alternating cur- 
right and the | , ren t series 
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flows through . _ai «applied in Italy 
the machine, 156. HIGH-VOLTAGE OVERHEAD RAILWAY LINE and other 
the direction of places, When 


motion is the same, whether the current at 
the mument is flowing forward or backward. 
For further study, readers should apply the 
reason to the actual case of a field-magnet and 
a current-carrying conductor shown in 87. 
It may be asked, if the direction of rotation is 
independent of the direction of application of 


once under way the speed of the train varies only . 
within a few points per cent. whether the train 
is on an incline or a decline, and in this way a 
high scheduled speed is maintained all along the 
route. The maximum speed depends of course 
at the frequency of supply and the number 
of poles on the motor, and these have to he 
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of bows, and the third the running rails, or else 
en insulated rail. 

In places, such as at level crossings, where the 
insulated rails have to be discontinued, the two 
overhead lines can temporarily run the three- 
phase induction motors as —— induction 
motors, but the performance of the motors under 
these conditions is not satisfactory for any length 
of time. 

The Collection of Current. In low 
voltage continuous current working, where cur- 
rents at 600 volts are used at starting, the 
live conductor takes the form of a steel rail, 
which is laid on a level of the track, the current 
being collected by shoes or skates, as shown in 
140, 150, and 151. Previously only one extra 
rai] was used, and the track rails carried the 
return current, but now a fourth rail ie laid down 
the centre of the track, as in 154, and in some 

systems js, like the third rail, insulated from 
earth. Thin figure shows the actual arrange- 
ment adopted on the London Metropolitan 
Railways, and 1s, but for the question of the 
insulation of the return, the arrangement 
mutually agreed upon by the railways of Great 
Britain. . 

The method of suspending the wire on railways 
which have adopted one of the high voltage 
alternating current systems is shown in 156. 
The copper wire which from a current carryi 
point of view may be smaller than that used on 
tramways, is not directly supported from the 
poles by ears, etc. as shown on page 1936, but 


Multiple Unit Control. The prin- 
ciple of and the necessity for multiple unit 
control has already been stated. The control 
a tus consists essentially of a small con- 
troller on the driver’s platform bymeans of which 
small currents are sent to each motor-coach to 
actuate the larger gear installed there for the 
distribution of the heavy currents taken by the 
motors themselves. The master controller can 
be supplied with current from the line; but the 
Westinghouse Co. in their system supply a set 
of accumulators for only 14 volts to work the 
master controller circuit, it being claimed that 
otherwise no current is available to connect the 
motor switches into the braking position. As to 
the manner of operation of the large motor 
switches, this 1s done either by solenoids work- 
ing through master controllers or by air pressure, 
the valves of the air pistons being worked by 
current from the master controller. 

A further improvement has recently been 
introduced, and in this the rate of cutting out 
resistance [see page 1933] is beyond the control 
of the motorman. The master controller con- 
tains only one series and only one parallel notch, 
and having moved on to one of the notches, the 
closing of a switch for removing resistance is 
performed automatically by the motor controller 
as soon as the current falls to a certain pre- 
arranged value. In this way a uniform accelera- 
— is obtained, and no waste of current takes 
place. 


Continued 
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CUTLERY AND TOOL DEALERS 


The selling of cutlery and tools is a depart- 
ment of retail trading which is usually associated 
with the business of a general ironmonger. But 
in these days several branches of the complex 
trade of the ironmonger are becoming, more than 
formerly, specialised and dissociated from the 
parent tree upon which they have been wont to 
grow. No pruning from the ironmongery busi- 
ness is more likely to take independent root and 
become a healthy shrub than that of selling tools 
and cutlery. No apology is needed for consider- 
ing tools and cutlery together. In the nature 
of the merchandise, the sources of supply, the 
terms of trading, and the manner of keeping 
stock, they are closely allied. The selling of 
cutlery alone would scarcely prove remunerative, 
although the selling of tools only might well be 
so ; but the man who sets up business as a tool 
merchant would be foolish if he did not consider 
that cutlery also came within his proper sphere. 

Personal Qualities. The retailer of 
tools and cutlery must have an intimate know- 
ledge of the wares he offers. No class of 
customers is more difficult to please than that 
of artisans who have occasion to purchase the 
implements of their handicrafts. Details which 
seem to the unsophisticated spectator unimport- 
ant to the point of triviality are, to the workman, 
vital to good work and essential to his acceptance. 
This consideration is the main reason for the 
possibility of successful trading by the small man 
of the proper type in face of all the competition 
which capital and organisation can pit against 
him. The dealer a will listen to all the 
objections of the exacting purchaser, who will 
appreciate his point of view if he cannot accept 
al his criticisms as reasonable, and who can 
exhibit a practical acquaintance with the use 
of tools, is always preferred by the artisan tool 
buyer to the ironmonger’s assistant whose 
knowledge of tools is not deeper than thet 
gained by unpacking and pricing them. Thus, 
the smart workman, with business capacity, who 
ventures into the field of shopkeeping as a dealer 
in workman’s tools need seldom fear the issue 

rovided he select a district where workmen 
quent the shopping thoroughfares, and if there 
are not too many of his own kind already exploit- 
ing the same trade. 
lity. The provincial village is not the 
lace where such a venture may be — 
Men do not eat tools, and there must be a large 
population upon which to draw for support. It 
is also obvious that an industrial and not an 
icultural centre offers scope for tool selling. 
choice of a shop need cause the prospective 
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tool-seller leas concern than other retailers who 
are in quest of business premises. The tool shop 
need not be pretentious, nor need it be in the 
fashionable thoroughfares where shops, even 
little larger in size than decent matchboxes, 
command ransom rents. Fortunes have been 
made, and will continue to be made, in modest 
quarters with low ceilings. Workmen, indeed, 
usually avoid the large, pretentious business 
palaces in favour of the emall tool shop, whose 
proprietor wears the black apron himself, and 
discusses the merits of the latest combination 
plane with the carpenter customer. The place 
must be dry—dry as a bone. That ix impera- 
tive; otherwise rust. will play havoc with the 
finest stock of tools Shefticld can produce, 
entailing a world of attention to maintain it in 
saleable condition. 

Stock. Tools are expensive stock. Much 
value may be put into very little space; but the 
dealer may buy most of it in quarter-dozen lots 
of an article, or even one-third of this quantity, 
and by displaying nearly all he holds, disguise 
the poverty of it. A little skill in the selection 
and arrangement of his shop fittings will enable 
him to do this successfully. 

The tool merchant cannot set up his sign and 
make a good show unlers he spends from £300 
to £400 in stock. Even then he must bu 
small and often. One thing favours him. His 
trade will be entirely cash, unless he be very 
unwise, 40 that he need not have capital sunk in 
book debts. He thus suffers little loss through 
bad debts. 

Many circumstances must guide him in the 
selection of his stock. He must judge what pro- 
portion of his trade is likely to be with amateurs 
or ordinary householders, and what proportion 
he may expect from workmen. Better goods 
can nearly always be sold to artisans. That is 
not to say that the profits are larger, but that the 
man whose business it is to handle a tool every 
working hour of the day demands quality before 
anything else, and knows that he must pay for 
quality. The amateur, on the other hand, unless 
he be the exception, considers a German saw at 
3s. 6d. as good for his purpose as a good Hall- 
amshire tool at double the price. And the 
German article may even carry the larger specific 
margin of profit. 

Thus, there are two distinct classes of tools 
that must be kept—good tools for judges of good 
tools, and cheap tools for the buyers of cheap 
tools. 

Carpenters’ tools wil] form the most important 

rt of the stock of almost any tool merchant. 

e carpenter must purchase his own tools, but 
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ironworkers, except in exceptional cases, have 
their tools provided by their employers. Thus 
the bulk of the trade in ironworking tools does 
not reach the user through the hands of the 
small merchant, but goes direct from the large 
city factor, or from the manufacturer himself. 
here to Buy. In most cases it is 
wise to seek direct relations with the Sheffield 
manufacturer. He may factor half the goods 
which he catalogues, but as good terms may 
be had from him as from the actual maker, 
who very often does not deal with the 
retailer at all. A fair proportion of the tools 
wold, even by Sheffield manufacturers, are 
foreign tools. It may be accepted as a general - 
ism that American tools are nearly always good. 
and compare with the best English makes, some- 
times showing decided superiority, but that 
German tools, except. for the articles embraced 
in the class known as Lancashire tools, are suited 
only for the second-class trader. In tools, the 
name “American” is usually a recommendation, 
while an acknowledgment that the article is 
“made in Germany ” is enough to make the wise 
man select. something with a different parentage. 

The proportion of German tools stocked will 
depend, therefore, upon the volume of second 
quality tools that are to be sold. The dealer had 
better place his initial order, even for German 
tools, with a Sheffield or Birmingham house, 
although, a little later, he will find it economical 
to open relations with the German manufacturer 
through his English representative, whose head- 
quarters are usually in London. German goods 
of this class offer the factor the opportunity of 
rather large profits, and. naturally, the retail 
merchant wishes to avoid the employment of 
unnecessary intermediaries who enhance the 
price of the goods. He will, however, find it 
impossible to import direct from America. The 
British representation of American mannfac- 
turers is usually in the hands of one or other of 
the large British factoring houses, behind whose 
back the retailer can seldom get. 

The Value of a Name. Brand counts 
for much in the tool trade, and local taste 
decides what brand is in favour in each par- 
ticular district. In one district, for instance, 
it may be caxential to the acceptance of a saw by 
the local carpenters that it bear the name of 
Sorby, while in other parts of the country the 
name of Sorby may count for naught, and the 
legend ‘“ Spear and Jackson “ or “* Disston” he 
insisted on. This Jocal preference prevails 
through almost every department of the edge- 
tool trade, and the beginner must make himself 
familiar with local preferences if he would avoid 
the purchase of slow or unsaleable stock. 

Profite. There is no uniformity of discount 
in the tool trade.. Trade discounts from net 

rices may run from 15 to 80 per cent. At the 
ower rate of discount the particuler article would 
be sold at more than list price, and in the latter 
case at something lecs then half list price. The 
usual discount from, sav, flat bastard files is 
60 to 65 per cent. off Sheffield list. and a 
common selli ice is from 40 to 50 per cent. 
from the same list. The dealer. of course, will 
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refrain from initiating the public into the practice 
of calculating prices by discount in this manner. 

The Sheffield terms are usually 2} per cent. 
cash discount at one month or journey account, 
although some firms allow 5 cent. The 
larger discount should always be taken advan- 
tage of, when prompt payments will secure it. 

Shop Fittings. Care in stock-keepin 
must be observed if the stock is to be maintainec 
in good saleable condition, and the shop fittings 
should be designed with this object in view. 
Ruat is the great enemy of the tool and cutlery 
merchant, and prevention of rust is better than 
its cure. Indeed, cure is impossible. Rust, 
once allowed to take hold of a stock of tools. 
cannot be expelled. In every case rust impairs 
the velling value, although not always the utility. 
A hammer or a plasterer’s trowel is just as ser- 
viceable even if it be rusty, but edge toolr 
become seriously injured by rust. All tools 
should be carefully kept from humidity. Even 
the papers in which they are wrapped should be 
greased or at least pepper dry. 

Many trades are best prosecuted by making 
a limited window display. A few specimens 
may do better service than many. The trade 
in tools is not. one of these. The window should 
be filled with exposed goods, but the window 
enclosure should always be air-tight. This 
J— not only preserves the stock better. 

ut. it diminishes the frequency of window 
dressing—an important consideration when 
many small articles have to be handled. 

In the matter of shop fittings, we in thir 
country are far behind the tool retailers in the 
United States, where they have been improved 
to make the merchandise visible to the customer, 
ready to hand, and excellent in arrangement. 
A few of the best examples of American shop- 
fittings are described and illustrated in the 
article on Ironmongers in this course. 

The principle of some of these fittings can he 
applied to every class of hand tools the mer- 
chant has to carry. A few tool shops in Great 
Britain have been fitted with such fixtures, but 
the number is much smaller than it ought to be. 

Cutlery. The cutlery department is re- 
latively more profitable than that of tools. 
It will form the smaller proportion of the stock 
value, and will not demand so much room for 
warehousing and dieplay. Froportionally, cheap 
cutlery pays better than the Letter qualitios. 

In some classes of cutlery the stock will be 
almost exclusively of English manufacture. 
Table cutlery will be entirely of Sheffield produc- 
tion. American plated table cutlery has made 
feeble attempts to find-a lodgment on the 
English market, but its qualities have met the 
coal reception they deserve. Pocket-knives, 
except the cheap qualities, will also be English, 
but the lower grades—especially carded goods 
if they be stocked—will be German. English 
scissors are unexcelled for quality, but American 
scissor makers supply shaped handle ecissors 
at prices which Sheffield cannot touch at equal 
price, and they will therefore be patronised for 
such goods. German scissors may be purchased 
of fair quality and sold at good long profite. 


Razors need not be foreign, although the best 
German razors are quite equal in value and 
quality to the best Sheffield instruments. 
America makes some good shaving implements 
in the form of safety razors which should be 
sold and pushed. 

Cutlery Brands. Reputation counts 
for much in cutlery, and the public demand 
goods bearing the names of makers of repute. 
The merchant must therefore find what marks 
are held in the highest esteem, and purchase 
accordingly. As public opinion varies in 
different districts, experience in one part of the 
country is no guide to the requirements of 
another part. One district. for instance, may 
demand the name of Rodgers, and another that 
of Butler. 

But the retailer will strive to ovade unnecessary 
selling of well-known brands, and try to build up 
® reputation of his own. There ore many 
makers of sterling qualities who are prepared 
to stamp the goods with the shopkeeper’s own 
name and mark, and every blade 80 marked is an 
sdvertisement for the merchant as long as it 
remains in ure. The latter will, however, 
be foolish if he have any but thoroughly reliable 
goods stamped thus. 

Seta of Cutlery. Recently there has 
sprung up a trade in cutlery sets. Such sets 
have always been sold in cabinets, but lately 
aesortments of table cutlery have been offered 
in cheaper qualities than formerly. Tho origin 
of the trade is to be found in the practice of some 
of the large instalment-payment houses working 
through householder agents, and those house: 
have done a fair trade in such goods. But 
the small merchant should be careful how 
he stocks these sets. Except for marriage 
and other presents the demand for them ix 
strictly limited. The lady who requirer a few 
knives and forks seldom has occasion for the 
other items in the outfit, and even if she has, 
she usually tinds the arbitrary assortment 
offered not to her liking. 

Selling. As the purchasers to whom the 
tuol seller appeals are chiefly of the art isan class, 
who have to do their buying during the evenings, 
he cannot afford to put up his shutters in the 
early evening as many kindred tradesmen can. 
His hours must, perforce, be longer. 

Marking prices of displayed stock in plain 
figures is desirable. An annual sale ir usually 
a good “draw.” It attracts the public. it 
clears off deteriorating stock—seldom at less than 
cort prices—and cheap stock may often be 
hought specially for sucha sale. We have reen 
the corner of a window piled high with many 
grosses of cheap knives and forks cleared off 
in a few evenings at good profits. 


Profits. The retailer of tools and cutlery 
may look for an average profit of 33 per cent. 
on selling prices. Some tools which are told 
at lower margin may easily be balanced by other 
articles with which the public are less familiar, 
and the average may thereby be maintained. 
Working expenses should come to between 
10 and 15 per cent. of the turnover, and the 
difference between thir proportion and the gros« 


profit shows a satisfactory net. result. The 
stock value of an established businers ought 
to be turned over twice a year, but the beginner, 
by purchasing often and in small quantities. 
ought to reach a turnover equal in a year to 
three times the value of his stock. 


CYCLE DEALERS 


The history of the cycle trade is a history of 
vicissitudes, and a few brief sentences regarding 
the swift changes which have altered its condi- 
tions will assist in promoting an understanding 
of the present problems which confront anyone 
who would enter its ranks. 

The invention of the pedal-driven  bieyele 
created the trade which, during the ‘seventies, 
struggled along by the sufferance of daring 
spirits willing to risk neck and limb upon a 
lofty, insecure perch. (Cycling was a sport, and 
cycle retailers were recruited almost. exclusively 
from the sporting class. The introduction. of 
the chain-driven “safety in the ‘eighties 
widened the trade, as did again the pneumatic 
tyre some years later, but did not alter the class 
of men who were the distributing agents. 

Skill and strength above the average in 
causing a pair of bicyele cranks to revolve may 
be an admirable quality, but it is not necessarily 
accompanied by business acumen. Thus the 
men who were engaged in the cycle trade were 
often void of commercial instinct, lacked 
commercial experience whatever. They had far 
better have remained at the vice, pick, or pen, 
which they had learned how to handle with 
more or less satisfaction and profit. Most of 
them were carried off their feet by the few fat 
seasons when Nociety decided that to cycle was 
to be fashionable. The depression caused by 
Society's change of mind, and by over-produc- 
tion, with the consequent. diminution of profits. 
drew very many of the cycle dealers into the 
slough of bankruptcy, and many more perilously 
near it. The weeding out by the operation of 
relentless economic laws has helped to 
establish the cycle retailing trade upon a firmer 
basis than formerly. It has emerged from its 

ears of trial in somewhat chastened mood. 
The spirit of speculation has been succeeded by 
expenditure of effort in the circumscribed 
paths of business routine, and while the cycle 
agent of to-day may not tw able to make 
money as quickly as he could a decade ago. 
the road which he travels is much safer. 


The Man. The first quality of the 7 
dealer must be the méechanical instinct. Not 
every mechanic or engineer has this mechanical 
instinct, and many men in other walks of lite 
than those mechanical possess it in a pronounced 


degree. We have scen a cycle repairer who 
had carefully overhauled an expensive bicycle, 
and who h it to his customer, claiming 
that it was thoroughly repaired and in perfect 
adjustment. The customer spun both wheels, 


lanced along the frame from the rear, put his 
Fand on one of the pedals for two seconds, 
taking in several details the while with his eye—- 
the whole inspection having occupied leas than 
a minute. Then he said: ‘The front wheel 
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is not quite true, the adjustment of the back 
wheel is too loose, the frame is slightly twisted 
to the right, the chain is too tight, and you 
have put the pad shoes of the rim brake reversed 
from the proper position, so that they will be 
pulled out the first time the brake is applied.” 

In this case the mechanic was sadly deficient 
in the mechanical instinct, while the customer, 
who was a member of one of the learned * 
fessions, had it in conspicuous measure. This 
mochanical instinct may be acquired, but 
hardly. It seems to be largely intuitive. The 
reason for the need for this faculty is apparent. 
He who lacks it may endanger the safety, if not 
the lives, of his customers. 

Stockh. The cheapening of the cycle has 
made it possible to put in a good stock at about 
half the price which a similar stock would have 
cost a few years ago. Also, the practical 
standardination of pattern makes it less risky 
to carry stock over to another season. The 
diamond frame seems to have marked finality 
in general cycle design, and it is a fairly safe 
wophecy that it will never be departed from. 

nnovations, such as diagonal frames, serve to 

furnish copy for the advertisements of the 
firms who design them, and give the scribes of 
the cycle press something to write about ; but 
the purchasing public «tick to the diamond 
frame with a persistency that registers: good 
judgment. 

Inventive ingenuity exercised in cycle con- 
struction now finds scope in multiple gears. A 
few seusons ago it was free wheels and rim 
brakes, and the last word of importance seemed 
to have been said of tyres when the patent 
application of the endless wire cover was filed. 

he selection of stock is not difficult. The 
standard patterns of any good maker may be 
acoepted with the confidence that they embody 
the most saleable points, and any deviation 
from standard pattern usually impairs the all- 
round chances of disposal. 

Prices and Profits. The agency system 
is all but universal in the ae 
Makers grant the exclusive district agency to 
one retailer, confining their sales in that district 
to their official agent. This entails mutual 
vbligations. It becomes the duty of the agent 
to support the maker as well as that of the 
maker to support the agent. Many agents hold 
more agencies than they can handle property, 
thereby failing to do justice to any one of them. 

The agent must remember that cheap cycles 
are the best sellera, and ought to be cautious in 
the purchase of expensive machines. The public 
have come to appreciate the fact that thoroughly 
reliable cyclea at low prices are obtainable, and 
have generally ceased to credit the claims of the 
difference in price necessarily standing for 
difference in quality. 

The Cheap Cycle. There has, however, 
been a retreat from the excessively cheap 
cycles which manufacturers, under the lead 
of one large firm. put on the market 
two seasons (at the end of 1904), 
and between £7 and £8 is now the cheapest 
mode] to which makers in the front rank affix 
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trade. — 


their transfers. A machine at this price usually 
yields to the agent a profit of £2, which repre- 
sente 334 per cent. on cost — This ger ees 
taken as the rate of profit all over. y 
makers now restrict the price at which their 
cycles may be sold, and this measure has rather 
cut the stings of the “catalogue agents ”’ 
throughout the country—men with no stocks. 
who sold bicycles from catalogues, and who 
were usually content with a profit of only a 
few shillings on 3 machine. To attempt to 
compete against such men is ruinous for the 
agent with a busincas establishment to maintain. 

There is no uniformity in cash discounts 
given by cycle manufacturers. Nearly all are 
giad to give good terms for prompt payment— 
most 5 per cent.. some only 32 per cent. The 
common monthly terms are 2} per cent. discount. 

In the early days of the cycle trade makers 
were wont to send cvcler to agents upon sale or 
return conditions. The cycle boom stopped this 
practice while it lasted, but it has been creeping 
in again Jately. Not many makers do it, and 
almost none of the first rank. Naturally, the 
terms under such a condition are not ro favour- 
able as when the goods are bought outright. 
The whole system is bad, and ought to be 
discouraged. 

Motor Cycles. Motor cycles are worth 
aclling. The profits are seldom less thar 
£10 a machine, and £15 upon the better 
ones. The agent who sells aio few motor 
bicycles in a season has done good business. 
The makers ask for payment of one-third 
of the price of a motor cycle with the 
order and the entire balance upon receipt of 
invoice, and such terms are supposed to be the 
rule. But the rule is honoured more in the 
breach than in the observance—at least in 
dealing with agents of substance—and there is 
no good reason why a man of standing should 
be required to purchase under such one-sided 
conditions. 

In purchasing stock care must be taken not to 
buy too many ladies’ cycles, as their sale has 
gone down considerably. Tandems and tri- 
cycles should not be stocked at all, but sold from 
catalogues upon occasion. 

Capital. In a provincial town it is 
possible to start as a cycle agent with a capital 
of £200. It is common, but unwise to do so on 
less. The £200 will not go far, and the er 
the excess above this figure the more probable 
will success be. 

The instalment system of trading is a common 
feature of the cycle trade. It is risky, and it 
locks up much capital. But if care be taken 
to refuse instalment terms to all but those whose 
record turns out upon inquiry to be above 
reproach, there is no reason why the trade 
should not be prosecuted. The prices of machines 
sold upon instalment or hire-purchase should 
be not less than 20 per cent. higher than cash 

ices, and payments should be fixed so that the 

t instalment shall have been made not later 
than twelve months after delivery of the machine. 
As ae a first instalment as possible should be 
secu 


Those whose capital will not permit them to 
embark on instalment business will find that 
many of the manufacturers are willing to shoulder 
the burden of responsibility and to —— agent 
the cash profit immediately upon delivery of 
the machine. Some independent financial firms 
even do this for the retailer, paying the agent 
the cash price at once and pocketing the excess 
as profit. It pays the agent to do the business 
himself when he can. always selecting his 
customers. 

Accessories. The best paying part of 
the cycle merchant's business is the selling of 
accessories. All are not equally profitable, 
but with a little trouble the dealer can encour 
the more profitable of them and discourage the 
others. Articles widely advertised at cut prices 
should, of course, be sold as little as possible. 
The agent is also well advised if he stock ac- 
ceasories of a different make to those sold by his 
neighbours. Some things, such as a few of the 
Lucas specialities, he must keep, but he may have 
the bulk of his accessory stock different from 
that sold by his competitors, and by this device 
he may secure much Jonger prices. The public 
can seldom judge quality, but they can compare 
the prices charged by different tradesmen for 
identical articles. 

The stock of accessories will include lamps, 
belis, wrenches, toe-clips, pedals, brakes, brake 
fittings, handle grips, inner tubes, a few tyres 
of standard size, carbide of calcium for gas 
lamps, inflators and connections, saddles and 
tool bags, oil cans, oils for burning and lubri- 
cating, and repair outfits. There is little outside 
of this list. The days of fads in accessories have 
gone with the passing of the society cyclist, 
and the cycle agent can afford to ignore anything 
except ‘ bread and cheese °’ lines. 

Profitea on Accessories. The profits 
on cycle accessories are usually about 50 
per cent. on cost price, and on special 
articles double this rate is often possible if 
the practice recommended above be followed. 
On certain well-known articles the makers 
insist that certain minimum prices muat be 
maintained. This practice prevails in the Lucas 
“cyclealities,’ for instance, but price mainten- 
ance isnot so common as it ought to be, su that 
the large cutting houses do serious injury to the 
small dealer. "The duty of the latter to support 
firms who seek to preserve the retailer's profit 
is plain. 

Hiring Cycles. The hiring of cycles is a 
department of the business which has had 
its day. Many hundreds, perhaps thousands 
of cycle agents have surrendered this branch 
after long and costly experience. There is 
smaller occasion than formerly for cylists to 
hire cycles. When a good bicycle can be pur- 
chased for, say, £6 to £8, the man who would 
pay the cycle agent's charge for hire, unless 
in exceptional circumstances, is more than 
foolish. Hirers of cycles are usually the most 
careless of the cycling public, and it is often 
impossible to secure payment for damage to 
machines hired. The cycle agent has no use 
for hirers by the hour. They give morc trouble 


than profit. The only kind of hiring which may 
be done with expectation of reasonable return 
is that for the season, or for at least a month, 
the charge for which is usually about £2. If 
the machine be well oared for by the hirer, and 
it be on hire for, say, four months during a 
season, its cost price has been almost or quite 
recovered, and, as it stands, it represents the 
profit of its own hire for the year. Above all, 
it does not pay to let on hire cycles of second- 
claas quality. The best are always the cheapest 
for this purpose. It matters nothing if they 
are last year's models, or even those of the year 
before, but they must be of sterling quality. 

Repairing. The cycle merchant who 
does not repair cycles neglects the moat re- 
munerative part of the business. Nothing helps 
the selling of cycles like the ability to repair 
them. Buyers like to purchase new mounts 
from the man who has kept their old machines 
in repair. If his repair work has been satis- 
factory, he is properly held to be a good judge 
of what a cycle ought to be, and his advice 
regarding the new machine is usually asked and 
frequently taken. 

The Workshop. The equipment of the 
cycle agent's workshop is not expensive. The 
essential tools are a brazing forge and blowpipe, 
a wheel-truing frame, a vertical drilling machine, 
an erecting stand, a small hand spoke-screwing 
machine, some tools such as pliers, wrenches, 
files, soldering iron, dies and taps, an assortment 
of spokes, nuts, bolts, cones, pedal pins, and a 
few less important items. The sum of £20 will 
purchase the whole outfit, although. if another 
£10 note can be devoted to this department, 
so much the better. The brazing forge assumes 
that a gas service is available. If not, a brazin 
apparatus with oil fuel must be purchased. 
The drilling machine will be driven by hand or 
foot power, but as the business develops a 
small gas or oil engine, a turning lathe, and a 
buffing machine may he installed. 

An enamelling stove is almost a necessity. 
Let the man build it himself. It is attended 
with no difficulty, and it can thus be installed 


at half the price it would cost to purchase and 
erect it. The enamelling stove should not be 
too small. The gas for a small stove costs 


almost as much as that for a large one, and the 
former will not permit of exceptional work, 
such, for instance, as the stove enamelling of a 
tandem frame. 

Plating Plant. Only a vory large cycle 
business can support an electro-plating plant, 
and the cycle agent is seldom wise to instal one. 
The cost of doing so is about £100, Good workers 
for plating are difficult to get, demand high 
wages, and many of them are notoriously un- 
steady. He who embarks upon this department 
will not have far to look for his troubles. Plating 
must be well done to secure arceptance, and it 
can be well done only when the baths are kept 
in regular and continual employment, and after 
long experience of the work. 

Manufacturing Cycles. It was for- 
merly the practice of cycle agents with workshop 
facilities to build cycles from cycle fittings 
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purchased from the makers of such goods, during 
the winter months. The practice still prevails to 
some extent. Two reasons stood sponsor for its 
wisdom. It enabled the agent to pose as a maker, 
although he was 1 maker by courtesy rather than 
in fact; and many prominent cycle manufacturing 
businesses were begun in this manner. The public 
have a liking to treat direct with a maker, 
imagining that they save thereby an intermediary 
profit. The second reason was that it provided 
work for the workshop staff during the “ off 
wpason,” and enabled the employer to retain the 
nervices of good men season after season by 
giving them constant employnent. Even if the 
cost of manufacturing cycles were as high as 
the price of similar machines purchased from 
Coventry or Birmingham, there was economic 
profit in * assembling * cycles, as manufacture by 
retailers has often been called. But specialisation 
of menufacture and the heavy falls in the prices 
of complete cycles during recent veer have made 
it impousible that the small local man can prose- 
cute this branch of his business with profit. He 
can now purchase cycles far more cheaply than he 
can make them, and the attendant advantages of 
manufacture are not great enough to outbalance 
the higher price. It has, therefore, come about 
that the agent can no longer manufacture with 
advantny. and he ought to seek other outlets 
for his efforta during the months when cyclists 
refrain from troubling him. 

The Need for Side Lines. A few years 
ago, when the profits of merchanting cycles were 
large, and bettors every other shoemaker and 
greengrocer wes a cvele agent, the summer trade 
in cyclon served to support the deadweight of 
the quiet winter months. These haleyon days 
have passed never to return, and it is now recog- 
nixed that selling cycles alone is not a promising 
road to fortune, Profits per machine are now 
only half what they were, or even less, and there 
are many more individuals offering their services 
to the cyele-buying public ; hence, to dispose of the 
same number of cycles per season as formerly 
yields less than half the net profit. Retailers, 
whose main business has lain in cycle-selling, 
have tried mony different branches to eke out 
an income. The best side lines are naturally 
those which are in demend during the late 
autumn and winter months, when cycles are 
not wanted. This makes the selling of incan- 
descent and other gas fittings particularly suitable 
for exploitation by the cycle agent. A few years 
ago this fact was recognised by the directors of 
one of the principal gas-mantle making com. 
panies, one of whom had on his wheel carried off 
many of the laurels of the road and racing 
path, and the cycle trade were encouraged to 
stock and push incandescent gas fittings. Those 
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who did so made good money as the result, and 
the experiment led them into other branches of 
business. It is not yet too late in the day for 
others to follow suit, as the demand for such 
things is anent and large, and their sale is 
very profitable. Manties can be sold well at 
50 per cent. profit on cost price, and the cheapest 
varieties are not the least lucrative. 

Electric Fittings. Electric fittings are 
other things which may well assist the cycle 
dealer's annual trading account. The selling of 
electric fittings lends to the fitting of electric 
bells, electric lights. and private telephones. 
and although ii is generelly supposed hy the 
uninitiated that there is something mysteriously 
technical in electric work, it is not so. Textbooks 
upon the subject of electric fitting are numerous. 
and the wholensle houses who supply the acce- 
sories are always pleased to advise customers 
when difficulties are encountered. In both the 
selling and the working departments electric 
work is profitable. No doubt competition by 
many municipal authorities makes this depart- 
ment a little unpromising in many towns, and 
municipal trading is on the increase, but there 
are very few places where a venture into the 
field of electric work will not assist the business 
of a cycle dealer. [See Electric Dealers. ] 

Other Side Lines. Baby carriages, sew- 
ing machines, domestic laundry-machines, guns 
wend ammunition, fishing tackle, toys, and general 
sporting goods are often sold by the cycle dealer. 
Porticulers of stock, capital, and probable profits 
in each of these departments will be found in 
other articles in this course. Many of them are 
in the height of their season when the trade in 
eveles is at its busiest, so that the pressure is 
increased at an inopportune time, but this cir- 
cumstancecannot be avoided ; and ascompetition 
becomes more keen, and drives to edventure into 
other branches, the cycle merchant, if he be 
wise, will try to exploit that for which his 
district seems the best suited. 

The Cycle Show. The Stanley Cycle 
Show still lives, elthough the great competing 
exhibition has died a natural death. The practical 
wuniformity of design which cycles have now 
reached makes less necessary than formerly a 
visit to the Cycle Show, but it is instructive 
still, ard » visit is essential for the cycle retailer 
who would kecp abreast of the times in cycle 
construction and in the novelties which each 
season brings forth. The Stanley Cvcle Show is 
held each yeer in November at the Agricultural 
Hall, Islington. London. It runs for eight days, 
from the Friday when it opens until the evening 
of Saturday on the following week. Provincial 
visitors can usually secure special cheap fares. 
arranged to cover a few days’ visit. 
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YARN 






BY the various methods and machines studied 

up to this point we are able to produce from 
any textile fibre the soft, thick rope technically 
named the sliver. Each trade has ite ial 
ways and means, but the object of all is tho 
same. To cotton, woollen, worsted, waste silk, 
ramie, flax, hemp, and jute workers alike tho 
sliver is the ind beginning of yarn. 
The only maker of fabrics exempt is the felt 
manufacturer; he does not need the sliver 
because he does not use threads. Neither does the 
sliver trouble the woollen cloth manufacturer 
very long, but for « different reason. Inquiry 
into thie matter may yield us important know- 


nning the Threads. The woollen 
sliver has been taken direct from the carding 
ine, and formed on the condonser into 

a thick thread, which is finally to be spun oa 
the mule. When it comes off the condenser, 
the woollen yarn has some of the defects of the 
sliver. It is rather loose and fluffy, and the 
fibres are all —— This will do fairly 
well for a thick , and is bound to make a 
very soft, woolly cloth such as the woollen 





MANUFACTURE 


Thinning the Sliver. The Drawing of Cotton, Wool, Fiax, Hemp, 
and jute. Details of Machines and the Processes in Manufacture 


By W. S. MURPHY 





machine 
bres have been overlapped ; parallelism haa 
not anywhere been fully assured. For those 


tinuity of sliver in sproader and combi: 


reasons the drawing frames are called into 
requisition. So important did Arkwright deem 
this operation that when defective yarns were 
brought to him by manufacturers secking his 
advice, his tirst question always was: ‘‘ Do you 
mind your drawings ?” 

Cotton Drawing Fram The cotton 
drawing frame exhibits better t any other 
the fundamental principles of the operation, 
and it may therefore be studied firat. 

In the factory the frames stand ranked in 
rows, one scarce ’ divisible from the other ; but 
these so complex and formidable looking 
machines are merely aggregations of one simple 
drawing apparatus. Taking one single soction 
of the drawing frame, we find it consists of four 
pairs of rollers, several guide holes, guide plate, 
and driving gear. Tho bottom rollers of cach 
pair are fluted sections of rollers extending the 
whole length of the framc, tho spindlos fixed 
in toothed wheels working on the drive. The 
7 rollers are single, clad with leather or smooth 
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manufacturer professes to make; but for a and set in holders from which depend weights 
fine, light cloth, or hosiery yarn, it would never to give them the necessary pressure, On the old 
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ier DRAWING FRAME (Platt Bros, Lid., Oldham) clearers are 
spinning ‘ rollers _ro- 





machinery at present in operation. But a very 





volving beside both top and bottom rollers. 
The guide plate has upon it curved grooves 
tapermg to s point, for conducting the slivers 
to the rollers, and upon it works a wire appara- 
———— posh ll sag aa An 
t sa, the slivers keep this wire ip position, 
tet chee a aliver breaks or becomes entangled 
the wire falls and stops the machine. 
Functions of Drawing Frames. The 
drawing frame is a product of the highest 


and marvel- 


PEE iver aay aco aid bakind he aaslinn al 
the dra frame we elect to stady, and the 
ends are led through the guide holes on to the 
guide plate, where | 

they are united ad — “@-— — 
drawn in between w 
the first pair of rol- 
lers, By the guide 
holes t slivers, 
which — & — 
dency to lump an 
cling in folds 
kept single. 
edges of the flufes of 

the aoe — roller a 
upon the soft ropes an 
* them in under the 
weighted roller above, and 
betweon them thoy press 
the slivers into unity, while 
letting them out to the 
next pair of rollers in the 
form of a thick rope. 
(ur second per of rollers are running at a higher 
r than the first, and draw out the sliver ; the 
t ir has a higher velocity, and the fourth 
pair a higher speed still. 

The Vaiue of Speeds in the Process. 
The ratios of speed between the various rollers 
must now be observed. Say that the first pair of 
rollera are running at the rate of 60 ft. per 
minute, the second pair must not be run at a 
too high speed, or the sliver will be broken ; but 
they. must exercise a drawing force, and at the 
name time feed the next pair with the sliver. 
Let tho speed of the second pair be 80 ft., the 
third pair 120 ft., and the fourth pair 240 ft. 
minute. We have thue a 


‘ 
NN ogee OL 

— To “ae at poate, 

gtd 3m 

vin, tat Bele a dae 

1 * 





— — — — 7, Py 6s CO —— 
“Magee qed 7 #e 8 ein, fae alge oh w) 
‘ 4 








77. FLAX DRAWING FRAME (Combe, Barbour & Co., Belfast) 


discussed. For example, hard, wiry cotton should 
be subjected to harder drawing than soft, flexible 
fibres. But our course of study is too ral 
to it the consideration of such details. 

ur drawn sliver is next combined with other 
five or seven similarly drawn, and put thro 
another drawing ; this is again repeated. By 
this doubling and redoubling the slivers are 
brought thoroughly to uniformity. In spinning 
very fine counta, we have as many as six draw- 
ings, oo following a . 

4 


1 1 1 1 1 


drawing, and you have a total of 48,384 doub- 


This is surely h to delete all 
di and yet, as we sball see, it is not the 


Wool Drawing. If, in the multitude of 
counsellers there is wi it is also certain 
that in diversity of advice and practice the 
learner is confused. Nowhere does the need 
for scientific classification and system appear 
more prominently than here. Attenuation of 
the sliver a @ definite enough operation, 
and yet it is not — — 

the cotton worker ubbeng, 
man calle drawing ; the jute and 

the term roving to 
of drawing 


F | 


and 
bring in at the end of drawing, 


after th it, an important ciple like that 
of the bobbin and flyer is to invite carelessness 
towards a vital 


— of * oo erties aac 
system of nomenclature or working may 
adopted, the first drawing after the sliver has 
been taken from the combing machine is done 
on the gill box, which is nothing more than 
a finer model of the one we — an 
to the combing machine. 
Mist there may. — mistake, we shall recapitu- 
late briefly the working of the machine. As 
many slivers as it has been resolved to combine 
are brought to the fore end of the frame. Here 
we encounter a variation in practice of small 
importance, but to be noted. Some manufac- 
turers feed the drawing gills straight from the 
cans, but others form slivers into balls ; 
alternatively, the sliver is balled on the combing 
machine, a practice coming more and more into 
favour. Instead of 
the moving lattion, gmt ty 
our feeding ap (> 4 
paratus is a set of (): 
Heys, which oom- 
fine the sliversand = - — 
send them directly 
into the first of two [. 7 
irs of fluted rol- * 
rs which act as «.. 
feed rollers." When = <..': 
iat UC 





rollers revolving four, five, or six times more 


quickly than een ee attenuate the sliver 


still further. By the combing of the gills and the 
drawing of the rollers the fibres are straightened, 


drawn, and laid parallel; by the dou the 
slivers are solidified ; by — doublings we 
obtain uniformity of thre 


Fiax and Hemp Drawing. The diaw- 
ing frame of the linen manufacturer differs 
in no essential particular from that of the 
worsted worker; but he has his own way of 
using it. When the slivers came off the spreader 
we saw that they were weighed and the weight 
marked on the cans, and now the use of that 

tice becomes evident. Before we have 
one drawing, we ought to possess as many 
thick threads as we require, all of one weight 
and length. By the bell at the end of the 
spreader we have made sure that the lengths 
of the slivers are equal; but the weights are 
still rather irregular. 


In the flax drawing frame we require to cone 
sider the combs ‘colleotivaty ; it is not enough 
to watch one range of combs. Take the first or 
set“ frame, as it is On this frame 
[77] we have, say, six combs on each bar, which 
will form six drawn slivers. As we start 
doubling the slivers derived from the ep 


board, a set will be twelve cans. The ate 


weight of the slivers of these cans must be the 
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yarns have the slivers doubled again at the back 
of the machine, or, it may be, the whole act 
may be combined into one and coiled into one 
can. We have not yet been able to adopt the 
automatic atop motion of the cotton drawing 
frame, for a variety of reasons too minute to 
be detailed at present. In nence, the 
failare of one of a pair of alivera is no uncommon 
occurrence. Ningling, aa the fault in called, 
may ooour in #pite of close attention. Perhaps 
ore of one of the slivers is too thick to pau 

h its neighbour under the pressure roller, 
and sticks, while the other pasess on. The 
feeding looks all right. for the end: of the pair 
aro in the machine, though only one is going 
forward. If the other gets started again 
— the spt ge aus —— — 
t vp w ert a few 
atages urther on When an accident may 
happon without fault on the part of anyone, 
it must be evident that many occur through 





carriages. Four combs on each bar of the 
two carriages, and a double sliver to each comb, 


makes a set of 16 cans to the frame. If each 
single sliver weighs 10 yd. to 1 Ib., the double 
sliver will give 5 to the ib. Given that the 
draft of the drawing is 6 to 1, the sliver delivered 
should weigh 30 yd. tollb. Bat it is 
practice, with a view to reducing the in- 
cqualitics of the slivers, to lead them in pairs over 
the guide plate into the delivery rollers, and so 
nce a sliver 15 yd. to the Ib. These 
slivers are taken to the second drawing frame, 
there to be doubled and — through finer 
combs, in preparation for next process. 
Various Slivers. The slivers of waste 
silk, ramie, and other fibres, scarcely require 
apecial study in this stage. Most commonly the 
fibres are drawn on the gill frames, and 
the shorter fibres are treated like cotton. No 
new principle or method is involved, th it 
would be rash to say that no adjustment of the 
ines i aired. Bat the latter is a Ye 
tical problem, which can be dealt with only in 
to a particular sliver or set of slivers. 
The machines best suited for dealing with waste 
rilk and ramie will be more casily understood 
in the next stago of our study. 
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which gives 


rise ua to the sensations of sound; but 
meanwhile we mast recognise that if there 
wore no cars to hear there would be nothing 
such as we understand sound. A 

from the hearing subject, nature is silent ; 
just as, apart from the seeing subject, all 
mature is in darkness. One kind of wave- 


motion, falling u one kind of nervous 
pisivehiggr shes ight ; another kind of wave- 
motion, falling upon another kind of nervous 
structure, produces sound. 

Our first assertion, then, is that sound in 
a wave-motion. In familiar instances, as in 
the case of a bell, we are aware that the 
which emits the sound is iteclf, as we 
observe when we touch it, in a state of vibra- 
tion. And we can easily convince ourselves 
by experiment that the ensential consequence of 
such vibrations is to produce disturbances in the 
medium surrounding the vibrating body. Com- 
monly, that medinm is sir, but it may be any 
other substance that - elaaticity. The 
essential part played by the air in o CARCK 

the transmission of sound may ily be 
shown by sounding a bell within an air pump, 
and then gradually reducing the quantity of air 
surrounding the bell. When a certain rarity of 
the air is reached, the sound of the bell ceases, 
since there no 


i 


2 


ether, which constitute radiant heat and light 
and electricity. — all travel at one and the 
same unchangeable speed. Ase e is aware 
who has watched cricket or firing * any dis- 
tance, the speed of these i 


waves is 
it the ball, or the puff of smoke appearing, 


&, 


One secon the bat 


appreciably before one hears the correspondi 
— Tho eras’ of seca cum readily be calc: 
lated, and, unlike the speed of ethereal vibra- 
oe 
gag chor a hl ney ich transmits 
it. ee ee ee 
Shortly atldy, nor yes with its loudnoss-—tacts 
» noe wt te 
——— — speed of 
air at a 
‘ — — oa of 
the air. reason of this is found in the fact 
pra erat feo —— 
elasticity of the air, it is upon this factor 
Tus anced ch coous ta clue wads than paves 
The of sound im other media than gases 





A STUDY OF SOUND 


Netere of Sound. The Echo. Sound Waves. Noise. Pitch. Har- 
mony. The Scale. Resonance and Vibration. The Haman Voice 


has also been studied, aa also the relative ease 
with which such media tranamit it. We know 
that the earth will transmit sound more cff- 
ciently than the air above it; this every boy 
knows who has read of the exploits of the Red 
Indians and the case with which thoy acquaint 
themselves with the approach of their enemies 
by putting their cars to the ground. In general, 
sound much more rapidly through solids 
than through liquids, and through liquids than 
through gases, including, of course, the air. Thus, 
sound travels through iron about seventeen times 
as fast as through air. 

The Intenaity of Sound. The intensity 
af sound varios according to a law with whic 
we must now be familiar, since it holds truc for 
radiant heat, for light, and for gravitation. Tho 
law is that tte intensity varies inveracly as the 
azuare of the distance. in in familiarly known 
an the law of inverse equares, and is true of wave- 
motions in general. But the intensity of sound 
varica alao with another factor which has not to 
be reckoned with in the case of ethoreal wave- 
motions ; and that is the density of the medium 
which tranamita it. We know, for instance, how 
clearly sounds are heard on a frosty night, the 
reason being that the air is then more denac ; 
while a famoun Alpine travellor mentions that 
the re of a piatol at a great elevation appeared 
no louder than would that of a amall cracker at a 
lower level. 

Just as other wave-motions aro reflected, an we 
aaw in the case of radiant heat, so are those which 
we interpret assound. The laws of such reflection 
are the same an thone that regulate the reflection of 
light and, indeed, are the samo as those which 
(ideally) determine the reflection of a billiard 
ball from a cushion. The angle of incidence is 

ual to the angle of reflection, and, we must 

in the case of sound, the planes of incidence 
and of reflection coincide. These laws are 
equally true for the reflection of light and 
radiant heat. 


offer serious practical problems, since they may 
seriously interfere with the utility of a hal! for 
music or public speaking. In order to correct 


this defect it is necessary to break up in every 


which actually travel di from speaker or 
performer to the audience. Wires and tapestries, 
and, indeed, the bodies of the qudience them- 
selves, are often found to be of value. 





nee, are 
fracted on passing from one medium to another, 
#0 aluo are sound waves. In the case of light and 
rodent best, ve beret ee the 
wave is ing through one Aame 
medium all the time : but in the case of sound 
tho wave is actually tranamitted from, Jet us 
say, the air of one room tw the wall of another, 
and so to the air of the next. But in such cases 
the direction in which the new wave travels 
is different from the provious one. This change 
of direction ia indicated by the term refraction, 
and it fullows the same laws for sound as for 
light, under which they will be discussed. 
Just ase light-in virtue of refraction—may be 
psd cael feels — 
em t of some medium 
which will refrect’ it) A’ balloon filed “with 
. for instaace, will bring to 
® focus at a definite point on one side of it the 
wound of the ticking of a watch placed on the 
* the balloon be made to 
awing from side to side, as in the case of an 
experiment of Lord Rayleigh’s, the demonstra- 
tiom ia atill more striking. 

Nature of Sound Waves. We have 
already noticed one fundamental distinction 
hetween the waves of sopnd and those of light~- 
tvs., that the former are waves in a material 
medium (which may be guscous, liquid or solid), 
while the latter are waves in the ether. But 


en A ee recover — — 
with the ult yesult that the bail at the cad 
of the row is shot forward by itself. In jus 





to pay . The chologist asks why 
one sound is Peaing on another unpleasing ? 
As that, while i t as to 


we hear, while unpleasing sounds, 
have not the musical quality, are determined 
by irregular stimulation. 
further attention to noises of 


The most striking respect in which 
musical notes differ from one another is in — 
and it is easy to ascertain by what this is deter- 
mined. It‘*depends simply upon the number 
of shocks upon the car second. A tuning- 
fork, for instance, can 


vibrations upon a piece of smoked paper passing 
in front of it, and we find that the pitch of the 
fork depends upon the rate at which its 


vibrate. For any particular tuning-fork this 
rate is constant. As we listen, we hear the sound 
die away; but the wavy line upon 
the paper shows ue that the number of 
Vibrations second does not vary; while 
our ears tell us, in point of fact, thet the pitch 
Tremaine constant even while the 

——— Pas i — — 
may dismiss it t 
the sine of the waves, their extent, or, to use 
the technical phrase, their amplitude. 







figure varies with different individuals, 
and is also affected in any individual by the 


— oe of — k , of deafness. The 
upper limit o ing, for instance, may be 
vary much fedubed ta cases Of Ghat Je Gallon 
nerve-derfness, where the disorder is due not to 
the conducting apparatus, but to the nervous 
centres Ives. Thus the siren may be of 
considerable medical importance. It is very 
probable that sounds too shrill for moat or for 
ali human ears may be perfectly audible for 


Harmony of the Siren. In 
order to study harmony by means of the siren, 
Berlin, has modified the inatrument, 
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nag prime numbers, 1, 2, 3, 5, and their powers. 
in fact is the whole eaacnce of music, not only 
of harmony but of melody also. All the notes 
of any tune munt lie in a definite acale, the nature 
of which is determined by the atrietent mathe. 
matical considerations, Music in thus a variety 
of ied mathematica, If a note be sounded 
which does not one of theac duc simple 
ration to the other notes of the acale, we say 
that it ia out of tune—i.e., it is cithor flat or 
sharp. The note may have pleasant onough 
quality in itself, but it has no relation to 
Feat of the notes of the picoe. Jt simply cannot 
occur in such a place. in fat in quito distinct 
from all question» of discord. Almost any 
discord in permissible in its place in modern 
music, but all the notes ao rounded have, at 
least, their regular places in the scale, whereas 
a note which is “out of tune” bas no such 
place. The various notes of the acale quoted 
above constitute what is technically known a» 
the natural or diatonic scale. 

Tho intervals between successive notes upon 
this scale are oither major or minor tones or 
semitones, the third and the seventh belonging 
to the latter class. If we insert an additional 
note between each pair of notes whose interval 
is either a major or a minor tone, we obtain a 
sequence of twelve notes, the intervala between 
each successive two of which are much more 


is known as the chromatic scale. distinction 
between the older — and — gag esl 
ia most prominently represen agner 
may most simply be stated by saying that the 
older music is founded upon the diatonic and 
the newer upon the chromatic scale, 

ag feast — — facts — — 
oan be so caaj siren can equatly 
Not * oa —— othe for 
otes ) ma; 
instanes, by the bration of stretched strings. 
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ion, 
can be played on one string of the violin, by 
——— intervals corresponding to the 


the tension of a 
rather 


Again, 
inversely aa the square root of its density, and 
inversely as the aquaro root of the weight of 
any given length of the string. There is no 
simpler arrangement for studying these factn 
in the case of strings than the monochord. 
which wan known to the Greeks and carefully 
studied by them. This is sim 


E 


sway along the string. the reauit is a note 
an octave higher than when the bridge was 
absent, and so on. So far as we have gone we 
find that the facts agree entirely when we turn 
to the notes produred by pipes instead of 
atrings. Other thi being equal. a pipe of 
eight feet in length will uce a note an octave 
higher than a pipe sixteen fect in length. 
Fundamentals aad Overtones. But 


in an organ pipe, The note 

duced by the vibration of a string an a w 
wa ita fundamental note or tone. 
The notce produced by its simultaneous vibra- 
tion harmanics 


character, — and intensity ages 
to one another, of the various over. tones whic 
accompany the fundamental note in c case. 
Tf these be few, the tone is thin and lacking in 
beauty ; if they be very numerous and prominent, 
the tone may be — heavy ; and sometimes, 
as in a very rich resonant bass voice, the 
identity of the fundamental tone is actually 
obscured. The finest tone is that which includes 
the largest number of over-tones, or nica, 
that form a fine harmony with the fundamental 
tone. If the over-tones form an unpleasant 
chord with the fundamental tone. t the 
voice of violin, or whatever the instrument may 
be, is held to be unattractive. 

Resonators. Everyone knows how a sound 
produend by any means is reinforced under cer- 
tain conditions. Jllustrations are furniahed by 
a watch lying reapoctively on cotton-wool or 
on a hard table. and by a tuning-fork held 
in the air or having its stem firmly placed 
upon a table. The string of a ——— 
extraordinarily littl sound when at uniesn 
it be aided by a sounding-board. If the belly 
of a violin be removed for experimental purpoacr 
and the instrument then played, it is imposaible 

fine tone out of it. The tone is, 
in and offensive. Indeed, eve 


water. The sound is found to be greatly re- 
faforced:only when the water in the tubs stands 
at ao certain level. : 


of adapting one’s resonators so as to reinforce 
certain selected over-tones will be discussed later. 

Harmonics of the String. Let us now 
return to our stretched string, or monochord. 
So far it has — * — — 
varies according to the length of it that is allo 
to vibrate. Now, if, instead of merely plucking 
the string with the r, we throw it into what 
is called forced vibration by means of a violin 
bow, we discover that more harmonics are 
produced. Only the very highly trained oar 
can actually detect them ; but everyone ix able 
at least to recognise that a much finer and richer 
tone is produced by bowing the string than by 
plucking it. The difference is not a question 
of —— * — — is tho — in — 
oanos; it plain u the presence o 
over-toncs. It i. indeed, found that the string 
is vibrating not only as a whole, thus producin 
its fundamental tone, but also in two equ 
halves, thus producing an upper partial, or over- 
tone, an octave higher, and also in other pro- 
portions, corre:por.ding to the interval which 
is called the twelfth, to the double octave, 
and ao on. 

It is the presence of all these additional 
tones, happily blended with the fundamental 
tone, that accounts for the superior quality of 
the sound now produced. Each of the strings 
of a fine piano acts in precisely the same way, 
and thero is a simple and interesting fashion in 
which this can be proved. Hold down with the 

a serivs of notes on the pinno, such as C 
in the bass clef, the C above that, and also the 
E, G, and B flat abovo it ; now strike very firmly 
the low C below the bass clef, and let the note go. 
Immediately you hear, if the piano bo a good 
instrument and in tune. a soft chord consisting 
of the notes which you are holding down. (Tho 
reason why one has to hold them down in to 
prevent their vibrations from being d«mped, as 
they would otherwise be.) The explanation is 
very simple. The low tone which was struck 


contai ® number of upp» partials; the 
string was vibrating not as a whole, but 
niso m segments to the various 


over-tones. How do we know this? The only 
statement sarge a gan for the com- 
plete understanding t i ia 4 
statement of the fact which is sympathe ic 
vibration, at which we have already hinted in 
the selective action of resonatory. 


nm a or 
compound note. The occurrence of — 
is not 


vibration i difficult. to understand. We 
must imagine that the care is not dinsimilar to 
the pushing of a child on a swing; a series 


right moment will soon 
vy decided vibration. In the 
very beat pianos, sympathetio 
vibration is a very large factor in explaining the 
are of their tone, since, whenever the loud 

down, all the higher strings that corre. 
spond to the over-tones of any lower note that 
may be sounding are thrown into vibration. 
For this purpose it is necessary that the piano 
be porfectly in tune, and the owner of a fine 
piano but only a moderately fine oar, 
know that hin instrument needs tuning, leas 
because any defect can be definitely observed 
than becaure ite tone spp oars to be rather lean 
rivh and resonant than * has observed it to be 
immediately after tuning. 


Nodes. If we take tho simplost case of an 
over-tone, the production of note an octave 
above tho fundamental tone, we may imagine— 
and, ind may sec-—tho atring to be 
vibrating in a fashion which is represented b 
the accompanying dingram. At the point / 
wo have what ia called a node; the xegmenta of 

string on cach 
wide of it are 

— — vibrating in 
: oppouiito direc. 
— tionn, and aro 

“tee” taohnically 
known as von- 
tral segments. This is the simplost case but 
one, the simplest case obviously being that in 
which tho string has but one ventral segment, 
while its fixed cxtromition constitute its only 
nodes. But, indocd, » musical string is suscep. 
tible of an infinite variety of modes of vibration 
correr ponding to differont numbers uf sub- 
divisiony into ventrel segments. It is the 
eneral rule that the over-tones tend to become 
ainter as one passes i pwards, The higher the 
over-tone the larger w the number of ventral 
segments of the string, and tho lews is the an- 
plitude of their vibrations. 

A second figure indicates tho stato of nffsirs 
when r string is giving forth both ita fundamentiJ 
and its first over-tone. It in, of course, evident 
that no part of the string can be in two places 

st the samo 


time, an the 


diagram would 

ZN SS ——— 

* J & to in- 
—— " : — 


⸗ Seg swe e* 
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bh a case in complex, being the 
Of two factors, one curre por to 
fundamental and the other to the over-tone. 
xpresses in merely idonl fashion 
he vibration that corresponds to 
The extreme complexity of the 
string when the numbor of over- 
large may canily be imrgined. 
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Tuning of Resonators. Heimboits 
made meny interesting experiments with resona- 
tora, and devieed a large instrument consisting 
of « whole series of resonators arranged in « 
definite order. Any one of auch taned resonators 
may be used in order to dsmonstrate, even to an 


unmusical ear, the corresponding over-tone in a 
compound note. Each of them is a hollow 
fgg dared ite opsnings, the emaller 

which i applied to the car. If now the 


compound tone be sounded, the reconator will 


immediately demonstrate the occurrence of ita 


fT over-tone by greatly reinf 
it. resonators may be arranged in ni 
a position as to affect — “ ite 
them. When one sings opposite such an 
t, the movement of the flames 
(which may be readily made vinible by means of 
revolving mirror) one precisely which over- 
tones are contained in the note ono is singing. 

Vibrating Plates. What is true of 
strings is true of other vibrating bodies, such 
an — The physicist Chladni made a study 
of thin — by taking square plates, clamping 
them in the centre. and sprinkling very fine 
sand upon them. If now the edge of such »*. 

ate be bowed, it will vibrate in a psrtioulsr 
ashion; and this will vary if the finger br 
placed — the plete at various points end 
accordingly as the position of the bow is altered. 
The plate han ite nodes just as the tring has, 
their position varying with these varying 
circumstances, and the sand naturally tend. 
to be thrown upon whatover mey happen to be 
the nodcos or nodal lines of the plate. Hener 
there may be produced an endiew number of 
wand patterns, which are everywhere known 14 
Chiadni’s — 

Pipes. principles wo have already learnt 
are applicable not oaly to atringed instruments 
but also to wind instruments, such as an organ. 
pipo or a flute. The column of sir in auch an 
inatrument ia of a certain . and is capable 
of vibrating at a certain apecd. That we already 
saw in the case of the column of air above the 
level of the water in the cylindrical glass vessel 
which we used when studying the principles of 
resonators. The differences between various 
typos of wind instrumenta are extremely interest - 
ing, — to the musician, mainly becaus: 

pv site 


2 


which make his voice so beautifal are produced 
by the partial vibration of his vocal cords, 

hat enables him to produce such fine tone is 
hia ion of resonators which are either 
rally fitted to reinforce the most desirable 


the 
” the voice, 
muscles of the 
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By JOSEPH G. HORNER 


"THERE are fow, if any, of the professions or 

manufactures which are so many-sided or 
so exacting in their technical demands as mecha- 
nieal engineering. The practice of it involves so 
much of science and theory, handicraft and 
machine operation, of general knowledge so 
wide, and specialization so minute, that a 
successful engineer must never cease to b> a 
atudent and a — — ji early vears of 
training are in but a slight degrce tory 
to ihe woke that ———— tbe bie fande 
tion on which the superstructure of life's long 
practice is reared. 

The Vastnese of the Scope. Tie 
work of the engineer is in evidence all the 
world over. He designe and builds the tire- 
less engmes that ron 200 miles without a stop, 
or which propel the big liners with the power 
of 30,000 horwes, or drive the machines of our 
mammoth factories. Machines numbering 
thousands of distinct types, beautiful machines 
of marvellous precision employed in a hundred 
separate industries, are turned out of the en- 
ginecring worksh of Europe and America 
in countless num The bridging of the 
estuary of the Forth, of the Thames by the 
Tower, of the Zambesi, of the Hudson River 
at New York, of the broad rivers of India, 
Australia, and the United States, is the work 
of the engineer's hand. So, at the other 
extreme, is the making of the typewriters, the 


engines, machinery, and structures are built 
up. The principles and methods which under- 
lie them all are similar, only differently ied. 
So, too, the matcriais used are identi M5 and 


Let us see now in brief what is involved in 
the stud —— — 
yed in the practice mechanical en- 


be made that this is metallurgy. and not 
engineering. But the engincer muxt make 
himeelf familiar with the physical characteristics 
and behaviour of the common metals and 
alloys if he is to avoid committing blunders 
in design. The failure of atructures and 
mechanisms is the heavy price which has often 
been exacted as the penalty of ignorance, or 
neglect of these matters. Neither can the 
question of the absolute strength of these 
materials be considered alone, but the enginecr 
must become familiar with the many faults 
which they are liable to develop daring the 
course of manufacture, and the knowledge can 
be — only by much ex perioneo in prac- 
tical duties. Their endurance or weakness 
under different conditions of stresa, strain, and 
fatigue ; under the action of heat, cold, moiature, 
or dryness, climatic or otherwise ; their greater 
or less adaptability to various kinds of service 
have to be understood. An engineer, in short, 
must as intimate an acquaintance with 
all the materials he has to use in their numerous 
grades, weaknesses, and faults, oa the agri- 
culturist with his aoils, or the doctor with 
anatomy, or the naturalist with his microscope. 

The Disposition of Materials. ot 
this is but the beginning of knowledge, for 
when we have our wealth of materials suitably 
sclectod, we must be able to dispose of or arrange 
them in both the atrongest and cheapest manner. 
For these materials are all costly, and therefore 
it hecomes of the first importance to cconomine 
them to the utmoat. lis necessity explains 
broadly the reasons for the outlines given fo 
most structures and framings; the iron, steel, 
er alloy being arranged in the particular fashion 
which affords the maximum of strength with the 
minimum of material. Included in thie general 
problem is the direction or disposition of material 
which corresponds best with the direction and 
intensity of stresses. Carat iron, for instance, 
should not be subjected to tensile stresses ; 
while wrought iron and mild steel appear to 
best advantage in such canes, 

And here, in the work of design, s vast amount 
comprehended. It involves a working 
knowledge both of staties and dynamics—of 
bodies at rest, and of those in motion. It is 
most essential, ton, to distinguish between dead 
and live loads ; or in other words quiescent loads 
and those which are constantly changing in 
nature and intensity, since the latter are far 
more destructive to mechanisms’ than the 


angular movements. Other resalts also follow, 
besides that of dynamic strength, the greatest of 
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pheric ure, of heat, elontricity, and 
hydraulics is of first importance. Thene face him 
every turn-in steam and gas engines, in 
steam boiler, in the olectric driving of machines 
of most kiads, in water turbines, in — and 
in the flow of liquids. Inorganic chomistry cannot 
he neglected, for it plays a vital part in steam 
boiler troubles, in fefflessitiog — in the 
reduction of the metals, and in preparation 
of alloys, Organic chemistry is to the 
composition and action of the oils and fate used 


for lubrication. Practical is an aid to 
men who sink artesian wells, or who have to do 
with the equipment of mines and quarries. 


Mathematios, try, and the art of rapid 
rawing are all essentials to the 


a mechaniam, have never acquired those leasons 
of experience which are of enduring value in 
the work!'s * To learn these Mag 
** go through shops ee muses : 
departmenta of an ‘s factory, mest 
handle — — in 
building- stage by stage. 
Maay aos a Gee, A most interest- 
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expensive, an evil which does arise not infre- 
quently. This subject is treated in Drawing 
for Engineers, 

The Pattern Shop. The pattern shop and 
foundry are two distinct departments, in which 
the methods and materialn have not the least 
resemblance to cach other ; yet they are the two 
moat intimately related shops of any in the 

The first-named would be taken by a 
casual visitor for a carpenter's ; the 
: ters and pa 


are always entirely ; 
y. is aluminium. And withi 
these are many subdivisions under the charge 
of epecialists, as green sand moulding, work in 
satan og, 5 gal Mongolia work 
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sections of the same materials, in the form of 
angles, channels, tees, etc. ; and they both adopt 
similar methods of union—that of rivete and 
of welds. In somo respects, too, their methods 
reaemble those nf the smithy, but the crafta are 
always kept distinct, and carried on by different 
sets of men. 

In none of those departments would the casual 
observer see much that he would recognise aa 
engineering, save, perhaps, the manufacture of 
steam-boilers. And. thoar are, in fact, the pre- 
paratory shops only, whence the rough-cast 
and forged work is supplied to the enginecrw 
turners and machinists, who take it in hand 
and remove the rough exterior with cutting 
tools of various kinds, so that the fitters and 
assemblers may receive it in suitable forms and 
of correct dimensions to be built up = into 
mechanisms. To many these last departments 
stand as the visible embodiment of engineering. 
Many factories have no other departments than 
these, adopting the policy of ordering their 
castings and forged work out. These shops 
have, as regards their methods of operation. 
little in common with thone we have noted. 
Machine » more or leas massive, predomi- 
nato; there is littl hand work done, and that 
little leanons constantly in volume, invaded more 
and more by machines. Thene turn, plane, 
shape, mill and grind the metal smoothly to 
very precise dimensions, generally within a 
thousandth part of an inch, or leas in fine 
work. The operations done here, marvellous 
to the lay mind, are not less marvellous 


to those who live and move among them ond — 


conduct the shops. In no department have 
such great advances been made in recent years 
as in thease, whether regarded from the point 
of view of gross output, of fine precision, or of 
beauty of mechanism—much of which, also, is 


automatic work. 

Erecti and Assembling Shops. 
ih sbapal the - 
pared units are built up into the com 
machine. The difference between them is that 
in the erecting shops much hand work is done, 
none im the other. This, as we shall ace, is a 
very important distinction in the economy of 
production. 

Theae do not exhaust the departments which 
are found in large representative engineering 

Coppersmiths' and tinmen’s work are 


Hee 
crane shops, im locomotive and in those 
who do work for civil engineers. Vv 


BRERA, EXITS 

—— for motor driving and for lighting, 

there is then ao a i — 

Painting and polishing shopa, too, are often 
a part of the equipment of a big factory. 

An important section sometimes in the 
testing department, which may include testing 
of raw materials as well as of fininbod pro- 
ducts. Every motor, machine, and mechaniam 
made to — must be subjected to teats 
of some kind, and the nature of those, of 
course, variee much with the character of the 
work—that for a steam boiler, for example, 
being necessarily of a very differont kind from 
that of a machine or a bridge. 

We have taken a very concise aurvey of the 
ground which will be covered in detail in this 
series. The vastness of the field must be our 
justification for brevity and for statementa of 
— and cardinal practice without ex. 

auative detail. 

To thove who desire to become ongineera, the 
vast extent of the knowledge which has to be 
acquired may aeem staggering. But plodding 
industry will accomplish much. 

The Fascination of Work. Yot there 
is no alternative to incessant work, Even the 
conacientious worker may not aucceed, but 
the idler must fail. The true.engineer finds hia 
recreation in his work. There in a fascination 
in it which incremses with years, In ita many- 
aidednoas lice much of its charm, and the 
broad-minded man of wide cxpericnce aces 
more than he who apecialises round one branch. 
He focla something akin to the thrill of romance 
when contemplating a structure like the Forth 
Bridge, or the Tower Bridge, the stately 
movements of massive engines, the tireless 
movementa of a machine tool, the forging of 
a white-hot mass under hammer or press, the 
roar of a Bessemer eonvorter, or the towering 
blast furnace. 

Custom cannot stale the infinite variety 
of enginoering practice. It looms larger in the 
great world aa the years roll on and the conti- 
nenta become opened to civilisation. But though 
ita tice ever varies, the principles an which 
it all is built remain eternal and unchanged. 


CASTINGS 6 THEIR PATTERNS 

It is intended in this section to consider the 
work of the pattern-maker and monlider together 
inatead of approaching them as isolated trades. 
The pattern ia regarded from the point of view 
of its mouki, as means hy which the casting 
is obtained, for the — temporary, the 
casting permanent ; only in this way can correct 
—— gathered. 


Those who are familiar only with work 
done in stone, timber, and solid materiala, will 
imagine the art of moulding and founding in 

to be one of the most curious in exiatence. 
But for the fact that it in so dirty and grimy 
a trade, it would take a much hi rank in 
Get cane ot eas et We do not 
primal ———— 
were t : tecta, ters. 
soatatash umd thet thes idoliaed saad Ploelined 
the art of the moulder and caster in bronze. 
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in tion, manipulation, and support 
aff to the sand that the secret lies. 

Moulding Material. Little diffionlty need 
be experienced in understanding why the founder 
must — this materia! i 
moulds. ink of almost any substance but 
anand, and the necemary condi 
sheent. The material must be obviously non- 
infammatle, which condition excludes wood or 
wax. It must be capable of being moulded into 
a thousand diverse forma, which excludes rigid 
metala—excopt for chill moulding, to be notiood 
presently. It must be very porous, to permit of 
the exoape of gases generated during casting. It 
must cohere firmly, and not be acted on chemically 
by molten metal in such a way that the cesential 
portina juat noted should be changed. Laatly, 

t must be vory abundant in nature, and cheap. 
Nand is the only substanoe which fulfils the 
whole of theae conditions, which explains * all 
moulding and casting, with some very aigh 
exceptions, is done in this substance. 

The Moulding-box. Bul, though there is 
considerable coherence in sand when moistened 
with water, that alone is not aufficient to sustain 
the materiale in moulds without extraneoun aide, 
Hence we have the moulding. boxes, or flasks, 
within which tho sand ia rammed, and mtained 
ee canting. The differencea in 
thease boxes will be illustrated in another part of 
thie courme. Nor is the sup of the boxes 
alone sufficient in all casca, since in most moulds 
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colour, second red. 

A Practical Test. A practical test of the 
difference in quality is to squeese a handful. If 
it retain the shape im it is suitable for 


general moulding; if too heavy, and decidedly 
clayey, it should have a finer sand mixed with it ; 
if it fall to pisces on the removal of the fingers, 
it ia too open, and needs to have a stiffer clayey 
— — —— on} mall proportion 
Arte in foundri as 
Oi ew land ie used i6 gaol the old or “ black 
sand *’ on the floor forming the largest body of 
the mould, or bor filling, and the new sand being 
mixed for facing the moulds only, to a thickness 
varying from an inch to two or three inches. 
The stronger the sand is required, the less old 
= can — ———— 
trong clayey requires another ingre- 
dient—coal duat—in i to 
counteract ite closences of texture and render 
it better able to pormit of the discharge of the 
gases gencrated by casting. This has 
of rendering the mould more open, because, 
heing burnt out at the time of casting, it leaves 
the sand to that extent 
The atronger 
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acoomplished by pou tho metal againat a 
ould iron “chill.” which produces a stecly face. 
Excepting on the face thus chilled, all 
remainder is ordinary metal cast in sand. 
Ramming. We com: to the methods of 
rumming. In all moulda, except some which 
are vory shallow, ramming ia casential to the 
proper consolidation of the sand around tho 
patterns. Those exceptions occur chiefly in such 
work as making foundry lifters or gagg ‘re, some 
rough and shallow kinds of firo-bars, cte. But 
in all ordinary work, whether deep or shallow, 
the sand must be rammed around the pattern. 
Another fact is that no mould can be produced 
which will fulfil the conditions just named unicas 
the whole of the sand is thus rammed in detail. 
it ts not sufficient to throw in the whole boxful 
of aand, trample it down, flat-ram, and atrickle 
it off. Bit by bit every inch of the sand must 
ho consolidated with the rammera, and tho 
nearer to the pattern it fies, and the more 
nlonder its projecting portions the greater must 
ie the care exerciand in ramming it. All ram- 
ming muat begin in corners, anges, 
bows, — before the main body of the sand 
in filled in. The flat rammer is not. used in doing 
thia work, but tho “ pegging ” rammers, two 
forms of which are shown in 1 and & or elec 
—an in often the caso in very small moulds— 
a bit of round rod fin. or jin. diameter, is 
ployed to preas home the sand. Only as much 
See ie ee It 
may be a handful only, or a few shovelfuls, 
ing on the mould. 
orce of Ramming Littl hy 
ittle the sand which Hee immediately next 
pat is rammed thus in detail, using 
care not to bruise the 
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ocation of the rammed is of great 
importance in determining the of hard- 
ness or softness of the ramming. The bottom 


subject to test pressure 

to scab. These should bo rammed harder than 
the sides, and vented most. Frequently, in fact, 
a stronger sand is used for the top than for the 
rides. RSometimes the top is dried, while the sides 


against which the metal beate or falls during the 


pouring. 

Venting. The term venting signifies piercing 
the sand, during intervals of ramming, with in- 
numeralie fine holes, produced by a vent wire [4], 
ranging from: one-sixteenth to a quarter of an 
inch in diameter. Through theee vent-heles tho 
* cacape at the time of casting and imme- 

iately following thereon. The venta, therefore, 
aot as safety valves to moulds which would 
otherwise become blown up, broken, 
damaged, which happens in some degree when 
tho venting is insufficient. i 


dipped in clay water, the sand sticks 
them, and is — Theee will be illus- 
trated in another dealing with the divi- 
sions of tho moulder's work. 

'  _ Dificulties. Having thus dealt with the 
general mothods of : we must now 
regard the subject from : 


with the methods of dealing with them in order 
to obtain moulds of the same shapes. Obviously. 
though it is eazy to enclose the patterns in sand. 
rly rammed, it is necessary to know how to 
get them out again without : : 
damage to the monid. This ix . 
a wide problem. — 4 
even to men in the trade when 
intricate work is involved. Of 
course, the examples given here 
are not dificult; they are . 
selected as representative of 
leading principles. A long ex- 
perience with engineers’ pupils 
and apprentices has enabled the 
writer to appreciate the initial 
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difficulties experienced by these, in regard to 
methods of producing the different forms. of 
moulds required for the infinite varicties of 
castings made. These difficulties are of a different 
character from those which exist in the work of 
the machine shop, or smithy, or boiler shop. 
They involve the productions of forms which 
exiat first only on drawings, more or less intricate, 
and which have to be made by methods that 
often permit of several alternatives ; all practical 
perhaps, but not all economical, or mechanically 
tlesira ble. 

Often the pupil or apprentice will sec that very 
slight, and apparently unimportant vanations in 
form involve a different method of making. that 
different men will arrive at the same result by 
the adoption of dissimilar methods, that there 
are often great differences made, if a few only, 
or if large numbers of castings are required ; 
and sometimes it happens that after a pattern 
has been made to mould in one particular way, 
the moulder will get it alte to mould in 
another. All these are puzzles tu the heginner, 
and they serve to encircle the foundry craft with 
an air of mystery, for which there is no real 
objective. It is not so difficult when a man ha» 
grasped the princi thoroughly, and had some 
expenence, to settle a suitable method of making 
any mould whatever, even though be has never 
seen anything precisely like it before. 

Some Problems and Answers. fic. 
yond the fart that the function of patterns 
and cores is to form impressions into which 
metal has to be poured, the mind of the pul 
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assumes a state of chaos. What determines, for 
instance, the relations of « pattern to the top and 
bottom ions of a mould? Why are corva 
inserted in some cases and not in othera ? Why 
are some portions cored out, and others left. to 
deliver themselves from the pattern} Why are 
some pi affixed loorely ' There questions 
will find solution in the illustrations which follow 
in this course. 

Fig. 5 is the simpleet thing possible, a plain 
washer plate. Ite pattern ix scen in 6. Thix 
is moulded with the flat face uppermoat, in a 
pee with the joint @-a of the top and bottom 

vxee [7]. The reason ie that if moulded 
with the bevelled cdges uppermost the moulder's 
rand joint would occupy mor time in making. 
The hole is formed with a separate dried core, b, 
inserted in the impression made by the print 
in 6, because it is casier to core cleanly than to 
allow the hole to deliver from oa hole in the 
pattern. But, if so delivered, which is often 
done, about one-cighth of an inch of ° taper” 
would have to be imparted to the sides, and then 
the hole could not be cast parallel. The upper 
part of 7 shows how the opened mould appears 
in plan, with the core inserted, ready to be 
covered with the top box of the mould, 

Crane Base. Fiy.8 givis views of a baseplate 
fora wharf crane. In plan it has the shape of a 
croas, Tt ismoulded with the vertical ribbingdown. 
wards, because less damage in inflicted on a mould 
by withdrawing the pattern out of the sand than 
there would be if, the ribs being uppermost, the 
rand were pulled up away from them. This isa 
very important practical detail, and it explains 
why, when deep nibs must for various reasons 
come sometimes in the top, they are left loosely 
attached to the pattern. Then they remain em 
bedded in the aand of the top box, while the 
latter in being lifted, and when it has been turned 
over, the riba are pulled out just os they would 
he from the bottom portion of a mould. 

The holes A, for the central post, and for the 
foundation bolts, a aaa (8). are cored, for 
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self-delivery would be impracticable. Fig. 9 
shows the pattern in plan, looking on the ribbed 
face, with the core printa lettered similarly to the 
holes in 8. Fig. 10 is» crons section through the 
pattern just delivered from its mould below, and 
11, upper Fig., is the open mounld—ier., not 
covered with ita top box, the jointing of which ia 
in the plane -6, 11, lower Fig. ; and both showing 
the cores in place, lettered similarly to the holes 
and core prints in the figures preceding. 
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By Dr. C. V. SALEEBY 


OUR studies have prepared us. in some 

measure at least, for a i{zht consideration 
of the mind. Throughout the whole course 
on Physics we were constantly discussing a 
something called energy. We saw that it is an 
indestructible entity or mode of being or object 
which cannot’ be created but which can be 
transformed without ceasing. We saw that 
light and heat or radiant energy, electricity and 
magnetism, en of motion, energy of chemical 
combination, and even matter itself, must all 
be regarded as various mutually convertible 
forms of this one something called energy. 

In studying the facts of living matter, readers 
of the SeLr-Epccator have also learnt that the 
heat of the body, ita various movements and 
activity, are derived from the energy contained 
in the food. They have learnt that the law of 
the conservation of energy, asserted by phy- 
sicists of, Jet us say, a falling stone, knows 
no exception within the living body, whether 
of a plant, a lower animal, ora man. The more 
complete our study of the ee sciences, the 
more thoroughly we blend physica, chemistry, 
and biology into a consistent and coherent body 
of knowledge, the more strongly are we imbued 
with the conviction that) energy 18 the one 
reality, uncreateable, indestructible. 

Mind and Energy. Thus, when the 
student of Physica turns to the consideration 
of the mand, he is extremely apt to take it fur 
granted that here is juat another form = of 
energy, a trifle more subtle, perhaps, than those 
forms he has been dealing with (though some 
of these are subtle cnough), but neverthelesa 
necessary to be identified with them in the laxt 
analysis. Some such view of mind is probably 
more widely held at the preaent day by thinking 
people than is any other view, and appears to 
be much more sccurely based than at any 
previous time. A very popular form of it states 
that the ultimate reality is motion: mind itaelf, 
of course, being thus a form of motion, or. to une 
other language, a form of kinetic energy. The 
law of the conservation and endless transforma. 
tion of energy is now not only familiar to all 
who have any acquaintance whatever with the 
sciences, but it is established on a base so broad 
and sure that it can never be shaken. Hence, 
it ia difficult to resist the temptation to assume 
lightly that mind also must be a form of energy. 
The assertion that mind is a form of matter is too 
obviously ludicrous to be credited; but if we 
substitute the term en , Suggesting some- 
thing immaterial, impalpable, elusive. the 
metaphor or analogy w so good that we are 
apt to regard it as more than a metaphor, 
therein being deceived by language, as men have 
been ever since words were invented. 


Can We Measure Consciouanese ? 
Now, let us observe two cardinal objections to 
the doctrine that mind ia a form of energy. We 
are bound, in the first place, to accept the doctrine 
of the conservation of energy, and hence, on 
this theory we must belicve in the conservation 
of mind. Other forms of enc are never 
created or lost, but merely transformed ; the 
can all be resolved into one another ; they all 
tend to become converted into heat or kinetio 
energy, and they are all subject to preciso 
quantitative measurement. Every one who has 
electric light in his house ia familiar with the 
phrase unit of electrical energy, or electrical wns, 
a term which expreases the fact that energy 
ina thing which can be measured or weighed, or, 
xo to apeak, chopped off in lengths, Were this 
not posable, plainly we could not have arrived 
at the truth of the conservation of energy. If 
we could not measure it, we should never know 
whether it did) not) oecasionally come into 
existence out of nothingness, or, on the other 
hand, undergo ocensonal annihilation. Now, 
if mind is a form of energy, the law of the con- 
servation of energy must be shown to be appltie- 
able to it. No one has ever made even an 
attempt to do ao. The moment the task is 
contemplated, it is seen to be impossible. How, 
in the first place, are we to measure mind or 
consciousness ? What unit of it can be con- 
served ) What scale hike a temperature scale 7 
There is none, nor in there the smallest possi- 
bility that any can ever be framed. Very few 
pevchologists have yet come to rentine the 
magnificance of such a phrase as the oafenaty of 
CONATIOURRCAS. 

The Wiese Man and the Fool. In the 
second place, there are demonstrable and indis- 
putable facta which clearly prove that mind is 
not subject to the law of the conservation of 
energy ; indeed, an accurate equivalent for the 
comaervation of energy might be the conacrrafion of 
nod-mind, Ft in, indeed, true that the brain 
depends for its working upon the constant supply 
to it of food materials. Tt is true, alwo, that the 
heat produced by the burning up of these food 
materials in the brain precisely obeys the law 
of the conservation of energy. Yet in the 
course of such burning up of a given quantity 
of food materials, the brain of a Newton may 
eonceive the law of universal gravitation, 
while the brain of a fool conceives merely a 
piece of folly. Indeed there is no reason for 
supposing that the brain of a Newton may not, 
on occasion, be the means of production of 
great mental achievements during the course 
of the oxidation of much less food material 
than may be required by another brain which 
is producing nothing of value. 
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Mind and “ Not-Mind.” Furthermore, 
the food materials employed might have been 
oxidiwed clewhere than in the brain at all, 
and in cither case would have produced exactly 
the same amount of heat energy. Whatever the 
circumstances, the law of the conservation of 
energy i« atrictly observed ; yet in the last case 
we have supposed, the transformation of energy 
in accompanied by no mental product whatever. 
Hf. then, the transformation of a given amount of 
potential chemical energy into kinetic energy 
may, m one instance, be accompanied by no 
mental products, and in other instances be 
necompanied by mental products varying in 
value from nothing at all to « value which no 
language can express, it meurely evident that the 
law of the conservation of energy is ludicrously 
inappheable to the facts of mind. Universally, 
invariabty, and ngidly truce claewhere, itis 
simply irrelevant when we come to deal with 
mind = We would insat upon this fact; for, in 
the firet place it absolutely disposes of the 
popular but uncritical and wholly false doctrine 
that mind ae in form of energy ; and in the 
second place at furnishes the mast striking of 
all) proofs, in the judgment of the present 
writet, of the immeasurable gap. the incalen. 
Inble difference, between mind and not-mind. 
In our opinion, the law of the conservation 
of energy i oprecimely equivalent te a daw of 
the conservation of not mind Tt im unquestion: 
ably the greatest exact generalmation ino the 
physical sereneen, but at haa one place or 
Appheabhty in the aoence of mind. 

And, tinally, Jet us note a last) objection 
to the doctrine - a doctrine whieh im, in ceality, 
& mew variety of materiatiam — that mind ow 
a form of energy, like heat or motion The 
objection consata of a ceritiasm which would 
Never occur te the phyatemt, hut which 
mevitably oecur to the peychologiet. For 
When we come to analyse this idea of energy, 
What do we tind? Surely we tind that 
ton, hike all our other ideas, a product, 
in ao osenwe, of the mind, and = dependent 
upon the nature of the mind itaelf. Hut. 
— it in wholly logical and indeed 


childish to assert that the mind, to which we: 


owe the idea of energy, in itaclf merely a form 
of that energy of which we have ao ideas or 
know ledge, nave in virtue of the activity of the 
nund itactf, 

Mind ia not a Physical Thing. This 
wild notion ia, indeed, absolutely parallel to the 
netion of Huxley, that consciousness is what he 
called anecprphenomenon- asort of accidental and 
wholly unneceasary by-product of the physical 
activities of the brain. For Huxley. and, indeed, 
all who hold the wew that mind is a form of 
energy, beheve all external things (the brain 
meluded) to be phenomena that ia to say, 
— or things appearing to someone. 
That in all very well, but it) doea not do 
thereafter to regard the someone to whom the 
phenomena appear — riz. the perceiving mind— 
as itself a secondary phenomenon or epi- 

omenon, 

What a ridiculous theary is this which regards 
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the mind. to which all other things appear and by 
which all other things cre known, as itself no 
more than an appearance—and an appearance of 
quite second-rete importance—being, indeed, & 
sort of a-cident : not even « phenomenon, but 
merely an epi-phenomenon ; not even a product, 
but merely a chance by-product. So much for 
the most widely held end most indefensible of 
those physical views of mind which have gained 
such cnrrency in consequence of the spread of 
the knowledge of the physical sciences without 
& corresponding spread of knowledge of the 
mental scences. There inno mental philosopher, 
nor probably ever was, that regerds mind as a 
physical thing. The doctrine on all its various 
forms owes its currency to physical philosophers 
Like Huxkey and Clifford and the German 
materialists, who have  dogmetised about 
pevchology without any previous training in the 
subject, and expecially without any conception 
whatever of thet vartly important branch of 
inquiry which m known as ¢piatemolagy, or the 
theory of the knowing process. 

We cannot spare more space at present: for 
the philosophical aspect of our subject, which is, 
however, supremely important, and could not 
be wholly ignored, Let us turn to its leest 
philosophical and most purely scientific aspect. 

The Business of the Nervous System. 
The reeder in elresdy acquainted with the main 
facts of the nervous system. He ik aware that 
it consimts of acentre) portion--the brain and its 
continuation, the spinal cord-- and of an outlying 
portion composed of innumerable nerves. Tf we 
examine the history of the developing individual 

that in to say, af we call in the science of 
ery yodengy to our aid -- we dpscover the extremely 
significant fact that the whole of the nervous 
Apparatus, without exception, has been developed 
from the surface of the organivnm. Historically, 
thus, the nervous system om evidently what we 
hnow it te be far other reasons — primarily and 
essentielly a means of recognising what » outeide 
un Locke knew nothing whatever about embry- 
ology ; the science did not ext im him day, but 
to has provided us with the most striking and 
Kignaticant confirmation of his view that the origin 
of all our ideas i» to be found in sensation. For 
Chis new science demonstrates that the nervous 
system in ite development in. so to speak. a 
prodact of the skin, a product of the exterior of 
the body-- that part of the body which m neat 
the external world. and which directly receives 
influences fram it. 

Plainly, this fact is in preeme pn ccordance with 
the view of Locke. Embrvologiste have proved 
by direct: observation that: the external laver 
ef the developing embryo gives off a certain 
portion of iteelf in the form of a groove. 
leter separated from the surface altagether and 
converted into a cane]. Thm canal. lined by cells 
derived from the skin, ultimately become= the 
central canal of the central nervous system, and 
the celle around it develop into the brain and 
spinal cord. Thus, perhaps, the first important 
fact for the psychologmt to note concerming 
the nervous system m thet the detruls of its 
hastory afford a most <ignel contirmation of the 


doctrine that sensation in the primary fact of 
mind. 


The Avenues of Sensation. But the 
purely anatomical and physiolcgical study of the 
nervous system throws even more light for the 
psychologist upon this very point. The reader i- 
elready aware that the nervous ayatem consists, 
in brief, of nerve cells and nerve fibres. Now 
what do we find to be the cardinal fact of their 
errangement ? It is that—to reduce the vast 
complexity to a simple scheme—the nervous 
system consists of an immense multitude of 
what are calied refer arcs, closely intercon. 
nected with one another. Now the scheme 
of a reflex arc is simply this: (1) a nerve 
fibre running from the surface of the body to 
the centre; (2) a cell which receives the 
sensation thus conveyed; and (3) another 
nerve fibre running outwards from the cell to a 
muscle, which tends to contract —thia being the 
ultimate consequence of the passage of the sensa- 
tion slong the centre-seeking nerve. This con. 
trasted pair of nerve fibres, together with a nerve 
cell, constitute the simplest possible representa- 
tion of a reflex arc. All the nerves that run 
centrewards are called centripetal (that is, 
centre-secking), or afferent: or sensory, 5 while 
those running out wards from the central nervon.. 
system to its servants, the muncles, are called 
centrifugal or efferent or motor, The simplest 
conceivable nervous system consists of just one 
such reflex arc os we have described The 
nervous system of man consita of millions of 
such arcs all joined up with eech other, no 
that one afferent: impulse may give rise to sn 
efferent impulse in one or another of thousands 
of efferent nerves ; while, on the other hand, 
one and the same efferent nerve may be 
excited in consequence of a sensation imcoming 
through any one or any set of thousands of 
ufferent nerves. 


Everything Has Sensation. It has 
niready becn briefly noted that the French 
thinker Descartes must be credited with the 
first clear understanding of reflex section. To- 
day this subject constitutes one of the most 
important in the whole realm of psychology. not 
only on account of its own interest, but because 
of its all-important bearings upon the whole 
subject of will. The description of a reflex 
arc already given makes plain the meaning of 
mn refiex action; but instead of considering one 
such reflex arc, let ua consider the nervous 
system of man. What we tind ix that the reflex 
arcs of the human nervous system are arranged 
in an ascending order of control, so that—in a 
fashion it would take à volume to discuss 
properly —the higher levels of the nervous system 
are eble to control and determine the behaviour 
of the lower levels. Furthermore. the whole series 
of occurrences in these lower levels of the ner vous 
system is almost entirely unknown to our con- 
sciousness. Hence it is extremely common to 
describe reflex action as action which ib mde. 
— of sensation. Now the physiologist mey 

t pass such a phrase, but the —— 
certainly cannot. The psychologist is awured t 
away down in there little-understood regions of 


the nervous system sensations of sorta certainly 
occur, It is impossible to regard any rotlex action 
as independent of sensation. Sensations cannot 
be denied even to the simplest living cell that haa 
ho hervous system at all. No one can queation 
the accurrence of senaation in the lowest organ- 
iams who has watched through the microscope 
a cor flict between a white-blood cell and a 
microbe. 

Self-control of the Nervous Syatem. 
On the contrary, we must detine reflex action 
as action which in independent of the will. 
We must drop altogether the old distinction 
between a a act and a aeneori-motur act. 
We must regard all reflexes as in reshity senention: 
reflerea ; rnd the two great classes of acta which 
we must distinguish are the senaation-reflercs and 
toluntary acta, Wo are now able to understand 
the significance of what has been said regarding 
the control exercised by the various levels of the 
nervous system upon the levels beneath them. 
This control has the technical name of tahibition 
—one of the most important terms, since it ex- 
presses one of the most smportant ideas, in the 
whole of psychology. In virtue of thin power the 
higher lovels of the nervous syatem, and espoci. 
ally the highest Jevel of all, are able to control 
the lower levels —that is to say, the lower retlex 
wes—in such a way as to arrest completely the 
performance of reflex ections which would other 
wise take place. Indeed, we mny regard self 
control~-that is to sey, the self-control of the 
organism ak a whole --ws the most important 
function of the higher levela of the nervours 
system. 

Is Movement Unconecious ?  Keilex 
action is simple enough to understand ; we can 
readily figure to ournclves the passage of nervous 
energy inwards along a nerve, the lermination 
of which has been stimulated by, for instance, 
a ray of light. Then we can conceive how this 
hervous energy in transformed in the nerve cell 
and passes outwards agam to a muscle, which 
moves in consequence. That, essentially, in junt 
what happens when we close our eyelids in 
consequence of our vision of something whieh 
threatens the safety of the eve. But suppose we 
take the case of the boy who ia able to keep his 
eyes wide open in spite of the tendency to 
clone them when another boy makes the action 
of striking him in the face. It is sncaleulably 
more difficult to understand what caper in 
guch a case; but, at least, we can draw a4 
diagram which clearly indicates: the state of 
affairs and which, though so simple, dues really cor- 
respond to the actually ob. — 
served facts of the anatomy 
of the nervous system [we 
1} In 1 we have a simple 
reflex arc, the afferent, cen- 
tripetal, or sensory impule 
from the skin being trans- 
muted in the nerve cell into 
an efferent, centrifugal, or 
motorimpulse, which throws 
a muscle into res ive of 
reflex action. n 2 however, we see the 
same reflex arc under the rule of a nerve 
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1. SIMPLE REPLEX 
ABC’ 


coll lying at o higher level in the nervous 
system, which is enabled, by means of its nerve 


fibre, to inhibit the reflex, 

“ne or allow it to proceed, ac- 
—— cording to circumstances. 
Now there are two 


opposed views, both of 
extreme interest, which 
are held as to the inter- 
retation of these facts. 
Phe older view in that 
advanced = hy 
Spencer in 
study of the evolution 
of the mind. For con- 
venience, we may ¢x press 
itina much more extreme 
form than he ever held. 
In thiseatreme form, the theory would be that all 
movement is orginally unconscious and reflex, 
and that the will has been evolved from reflex 
action and from the gradual control of rettex 
nefion by the remarkable faculty of inhibition. 


Voluntary Actions Become Auto: 
matic. On the other hand, there is the theory 
which has been advanced by Spencer's successors, 
and notably by Prof. Wundt, that all movement 
is originally voluntary and purposeful «even 
the simplest movements of a microbe, for in- 
atanee, Wandt maintains that, aa the animal 
workd has evolved upwards, the conscious 
and deliberate factor im othe large majority 
of movements han diappearcd, and they have 
Pecome reffex Thus. for him, willis not evolved 
from reflex action, but retlex action from willed 
ar volitional action. Both Spencer and Wundt 
mut upon the remarkable fact with which we 
are all ao familar, that) actions which were 
formerly under the imimediate and continuous 
control af the will constantly tend, when 
practised, to become reflex, involuntary, auto. 
matic and unconscoun Thin in truce of wathing. 
for inatance, of learing to play any game of 
musctlar akill. and. indeed. st as true of nine- 
tenths of all the actions which we perform. 

The controversy tn far too long and too difficult 
ta be purnued here Enough, tf the reader notes 
the existence of this difference of opinion 
atnongst opaychologists aa to the historical 
relation between reflex and voluntary action 
Bevery reader who cares to think about the sub. 
ject at all will be able to evolve for hinself 
Many argaments, some of whieh wall tell on 
one mide and some on othe other Ef apace 
availed, it might be shown. we think, that with 
a littl moditicstion the opposing views can 
be reconed bed, 

Sensation and the Senses. We ar 
all familiar with the five sensea—the five 
gatewasye of knowledge- and, unfortunately for 
the progress of paychology, we are apt to think 
that there are no more. But even contining 
ourecives to external scnsation alone, we very 
soon discover that. in the firat place, certain 
animals appear to posscas ecnecs unknown to us, 
and in the sccond place, that our own senace 
need analysing. Take, for inatance, the so. 
called sense of touch : we actually include, under 


2018 


Herbert 
is pioneer 





2. REFLEX ARC WITH 
INHIBITION 


one term, a whole series of senses, each of which 


has ita own ial kind of sense organ, which 
are definitely known to be conveyed in special 


and independent paths of their own the 
spinal cord. The word touch should really be 
applied to the sense of resistance. In tion 
to this, there is the sense of patnx, which takes a 
nervous path of its own ; the sense of heat, and 
the sense of cold. These last two are quite 
distinct f-om one another. Our skin, indeed, 
is covered with ‘“ hot and cold spots,” of which 
the first appreciate a rise in temperature, while 
the second appreciate a fall in temperature. 


Our Many Senses. But, in addition. 
we have a number of internal sensations which 
are of the utmost importance. There is, for 
instance, the so-called muscular sensation, which 
informs us of the position of our limbs and the 
various parts of our body in space. This, how- 
ever, appears to arive less in the muscles than in 
the joints, the skin, and the structures called 
tendons, by which the muscles are attached 
to the bones. Without the muscular sensation 
it in absolutely impossible to do any muscular 
act of anv complexity at all. It is, for instance, 
quite impossible to stand, let alone walk. 
Closely alhed to this--in, at any rate, its value 
for us- is the senee of equilthrium or equilibra- 
tion. The function of this is to enable us 
to preserve our equilibrium. and it has a special 
characteristic end-organ of its own, known as 
the semicircular canals, three of which lie in the 
three axes of a cube or the three dimensions of 
apace, near the internal ear on each side of the 
head. 

By way of showing how imperfect’ was our 
hnowledge of pavehology when we used to talk 
Of the tive senses, it may be noted that it is 
absurd to speak, as we do. of the auddoury 
neve, ax fit were the nerve of hearing alone. 
It has scarcely vet been fully appreciated that 
the organ of hearing and the organ of equilbra- 
tion, the internal ear and the | semicircular 
canals, theugh wo clone together, are yet two 
independent organs of two independent senses, 
cach having its own independent: nerve tibres. 
The auditory nerve, so called. is thus) really 
two distinet nerves -the nerve of: hearing and 
the nerve of equilibration ; and of this there can 
be no doubt when we find, on tracing the nerve 
fibres to their ultamate destination in the brain, 
that the fibres of one sense soon part company 
from those of the other, and the two sets run 
to two very different parts of the brain, so remote, 
indeed, that they have scarcely any connection 
with one another. 

Briefly alluding to other internal senses, such 
aa the sense of hunger and the sense of thirst, 
we must note the existence of an enormous 
group of slight and vague. but important, sensa. 
ans which reach us from our internal organs. 

The Sense of * Feeling Fit.” The phrase 
that best describes the whole mass of vague and 
harely recognised sensation which reaches us 
from our internal organs 1s undoubtedly orgamic 
arnsation. In health, the total result of this 
group of sensations upon consciousness is usually 
desenbed as the arganic sence of well-being. 


of that whole group of diseases of the mind which 
are usually classed under the name of mean- 
cholia. 

Perhaps the due recognition of the importance 
of organic sensation is as important as any of the 
discoveries of physiological paychology. For it 
provides ua with the key to the understanding 
of many of the mental symptoms of various 
diseases ; a recognition of it is essential to the 
student of insanity, and it ix of immense im. 
portance in understanding what we may call the 
norma] mind, and especially the varieties of 
emotional character, of temperament, and of 
mental energy. 

** Seeing by Memory.” In #0 brief a 
course as this, it is necensary to deal with 
the whole subject of sensation very concisely, 
but before we leave it, we may at least describe 
in outline what is perhaps the most important 
instance of the building-up of our sensations 
into complex ideas. Kant, as we have «cen, 
regarded our idea of space as a “ form of the 
mind,” inherent in its constitution, and not given 
in experience ; but now we know very differently. 
By a series of observations and experiments, we 
have been able to prove that our idea of apace is 
built up from a large number of indications fur- 
nished by many and various senses. There is, 
perhaps in the first instance, the aense of vision 
When we look out of one eye we perceive things 
in two dimensions of space only, breadth and 
height ; we see them on the flat. The reader will 
certainly and rightly question this statement ; 
he will say that when looking out of one eye he 
does not see things on the flat ; but we now have 
to remember that all the sensations of adult life 
are complicated by memory and expenence., 
These it is which give us the impression of depth 
and perspective, even when lvoking out of one 
eye, though it is undoubtedly the case that the 
image which is planted on the retina has only two 
dimensions, and that external objects would 
appear to be all in one plane to an eye which had 
not been instructed by past experience. 

How We Realise Space. In what is 
called binocular vision, however—that is to 
Kay, Vision with two eyes at once—we receive 
two views of one object, which differ in, 
hterally, tneir point of view; they are taken 
at slightly different angles. Our combination 
and comparison of the two images thus formed 
gives us the impreamon of depth in addition 
to the impresmons of breadth and height for 
which one eye alone would suffice. Vision 1 
thus certainly an im t factor in the forma. 
tion of our ideas of space, but it m doubtful 
whether other factors are not of greater im. 
portance. Great value must be attached to our 


sensations of movement, reaching us from the 
jointa, muscles, and skin, whereby we become 
acquainted with the position of the various 

of our own in space, and which un- 
doubtedly contribute tewarda the gradual 
formation of the idea which to the adult's mind 
seema so obvious, And of no lees im 

is the organ of equilibration, the six semi- 
ciroular canals, three on cach side of the head, 
which are arranged in the thice dimensions 
of space. 

Movementa of the head, in any direction 
or combination of directions, are unfailingly 
registered in health by means of a corresponding 
movement of the fluid in one, two, or three pains 
of these canala—such movement stimulating the 
ends of the nerves of equilibration, and being 
appreciated probably by the cerebellum = or 
hind brain. Hence it happens that after Jong 
rotation in one direction—as, for instance, in 
waltzing—we acquire a giddiness that can be 
relieved by “reversing.” which reverses the 
direction of movement or preasure of the fluida 
in the horizontal pair of semicircular canals, 

In the lowest vertebrate animals we do not flad 
these canals at all; they are not) present, for 
inatance, in the fish; they oecur in birds, how- 
ever, and the physiologit Flourens was ablo to 
prove, by observations on the pigeon, bow close is 
the connection between each pair of semicircular 
canals and movementa of the head in the corre- 
sponding direction. Obscrvations in) what) is 
called * Mémidre's disease —the chief «symptom 
of which is giddiness, and which in due to disease 
of these semi-circular canals —have shown that 
the giddiness which ensues from disorder of these 
canals corresponds to the direction of the par- 
ticular canal or canals which may be affected. 
If these, for instance, be the horizontal canals, 
it in the movement of shaking the head, or move- 
ment in the honzontal plane, that upsets the 
equilibrium of the patient. 

What le Space? Some yeam ago tho 
arguinent was advanced by thre present writer 
that the number and arrangement of the semi- 
eircular canals may be regarded as a proof, or at 
any rate a fact tending to prove, that our idea 
of the tredimensional character of space ina 
tric one, The philosophers known as idenlists, 
for instance, deny that any real validity can be 
attributed to our belief in the trie dimensional 
character of space; while the mathematicians 
have invented what they call hyperspace, and 
can constrict theornesn or solve problema con- 
ceming apace of four dunensions or of n dimen. 
KOS. 

Now, it is certainly no argument in favour of 
the actuality of our tri-dimensional notion of 
space that the organ of equilibration consiats of 
three conals at right angles to each other. Indeed, 
our opponents may say that we believe space to 
be tn-dimensional simply because we happen to 
have a tri-dimensional arrangement for apprte- 
ciating it. But evolutionary considerations, we 
believe, raise another question, and it this; If 
space be not really tri-dimensional, why should 
there have been evolved within our heads a tri- 
dimensional arrangement for appreciating our 
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position in it ? Surely the evolutionist's answer 
to this question would appear to be that the 
fittest type of organ of equilibration survives ; 
that the fittest. or most useful type of such an 
organ would be one that most truly acquainted 
its ponsensor with the fact; and thus that the 
tridimensional character of the organ of equi- 
bration is most satisfactorily to be explained 
on the ground that space t tri-dimensional, 
and so favoured the evolution of an organ 
having thin character. 

But whatever the truth on this matter ma 
be, it is. of course, quite idle any longer to spea 
of apace asa form of the mind. Om the contrary, 
we have to recogame that our idea of spece 
& gradual and complicated acquirement, depen. 
dent upon the long and co-ordinated experience 
of many different senses. Whether the idea 
in in true correspondence with external reality, 
we cannot indeed sey > and though that) ina 
question of even greater interest, it im, at any 
rate, a very great advance to have achieved 
an understanding of the idea of apace, such ae 
was entirely impowoble for the psychologist: who 
died wearcely more than a century ago. 


Our Senses Help Us to Stand. Finally, 
we must note that the success of equilibration -- 
that in te say, of preserving our balance—-and 
tivo that success on all those arte and games pnd 
technical procedures, euch as threading a needle 
or building a Forth bridge, which depend upon 
an accurate catimation of space—that such 
success i conditioned, not by any form of the 
mind, but entirely by a due co-ordination of all 
the seneen that are involved. Jt was rtated 
above that the fact: of balancing ourselves in 
accomplished by means of the  semieircular 
canal—that w to say, by the organ of equilibra- 
tion, But it m of great significance to observe 
that the indications of the organ alone are 
quite inadequate for all our practical purposes, 
juat because our idea of space depends upon ao 
many other indications beside those which tt 
furnishes, The nerves of the soles of the feet, 
for instance, are of great value in helping us 
to balance ourselves when standing Tf thene 
nerves are thrown out of action as by painting 
the soles with a atrong solution of cocaine or 
come other local anwsthetic-—the art of stand: 
ing ereet in made much more dificult. Our 
eves are also of great use in helping us to preserve 
our equilibrium. In the lamentably common 
nervous ditease known as locomotor alaria, the 
apinal cord in xo affected that sennations cannot 
woperly travel from the soles of the feet) or 
rom the muscles, joints. and skin, which are 
invelved in the act of standing. In very severe 


canex, the eyes cannot save the situation ; but 
in much leas severe cases the patient may be 
pble to stand erect with his feet placed close 
together, so long as hm ie are open. When 
he shuts them, however, the task of preserving 
the bodily balence ix found to be too much for 
the unaided organ of equilibration, and the 
patient sways and falls. 

Co-operation of all the Senses. (nc 
other term which should be familiar to every 
wtudent of peychology must be discussed in thir 
connection. Not one of the purposes for which 
we employ any of our muscles could be 
accomplished if we were not able to combine 
various muscular groups for particular move- 
ments and, very often, to control the movements 
of those groups by setting in action, though 
much less powerfully, other groups of muscles 
which — to oppose them. Jn bending the 
arm slowly, for instance, it is not the case that 
the action depends solely upon the contraction 
of the biceps muscle. There is also acting, all 
the time, the muscle on the back of the arm 
which is known as the triceps, the unopposed 
ection of which would be to extend the arm. 
if it were not for co-ordination our lives would 
be impossible, | The power of acquiring this 
rinazing art, which is exhibited in every volun- 
tery action and in very nearly every reflex 
action, depends upon the combination and co- 
operation af all the senses, chiefly and most 
essentially for the establishment of an accurate 
and constant and invariable idea of space. 


A Great Discovery. The term co-ordination 
x commonly used by peychologists of actions or 
movements, but it should just: as properly be 
applied to sensations. Tt os by meank of 
the co-ordination of an extraordinary number 
and variety of sensations that we obtain the 
dea of apace, which without co-ordinated 
movement would be impossible. The co- 
ordination of motion depends upon the co- 
ordination of sensation, and too much emphasis 
cannot: be laid upon the complete reversal of 
Rant’s doctrine regarding Chis, which is, perhaps, 
the most important of all ideas. That) which 
Kant thought to be a form of the mind. prior 
to all experience, conditioning all) expenence 
and interpreting all experience for us: that 
which he thought to be a simple and indivisible 
form of knowledge, is now known to have the 
most complex and varied origm in the co. 
ordination of the indications of senses having 
their localities ax far apart as the eyes and the 
roles oof the feet. The great) discovery is, 
perhap, the most: precious fruit of the recent 
union of psychology and phymology. 


C'ondinued 
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; By ALGERNON ROSE 


“THE precursor of the violin was the viel of the 
Middle Ages. As early as 1200 the word 
violin” ix mentioned in the legendary hfe of 
St. Christopher, It is an abbreviation of the 
Italian violmo, the latter implying Che diminu- 
tive of the great violone, or double bass. ‘There 
were four chief patterns of viol. The smallest 
of these, termed the treble, or discant viol, was 
superseded by the Itahan violin, The next size 
interpreted a deeper part. Tt was known then, 
as now, by the name of viola. Thus, our tenor 
violin is the only instrument: af the 
gioup of tiddles retaining: to-day the 


name borne by ite predecessor in 
medieval times, Certain of (these : 
tenor viels, dike the viel damour, ‘Cc 
had seven tingerboard and seven 
additional strings underneath. The ea 


latter, vibrating in sympathy when 
these above were bowed, pave the 
matrument a peculiar quality, 

Construction of the Instru- 
ment. The violin. whether of large 
or small pattern, is differentiated from 
all other musical instruments by the & 
strings being set into vibration - 
through the fretion of rosined 
hair, In the old) rota, and, 
later, Che burdy-gurdy, this was 
effected by means of a wheel 
instead af acbow. dn the vielin 
we have a survisabof the fitter 
method, 

Votanies of the viclin= point 
to the fact that, whereas other 
imstruments are always being 
modified or improved in some 
wav, during the past three 
hundred vears the fiddle has 





ondenone ne change in con. 
traction, Considermy that © 
sensitive MUSiChanS fe some. 


what given to fault-finding. and 

that thousands of them have e 
net only been entirely satisted 
with the instrument, but have 
shown an intense Jove for it 
during that long period, the 
inginner may well regard it wath reverence. 
Apart from thix, since violin’ evening classe 
have been instituted by the London County 
Coane, tom evident that we are on the eve 
of a popular development in violin playing. 
Although «a temporary check may have been 
put on pianoforte teaching, owing to the 
spread of mechanical players, there in little 
hkelihood of the inventor encroaching on the 
presezres of the viohnist, 


— 





oe 


tt 
1. THE INSTROWENT 


Practice. Tie importance of the violin can- 
net be overestimated. —tas the chief, or leader, 
of the group of bowed instruments which forms 
the basis and body of the material constituting 
the modern orchestra, “The greatest of the com. 
posers, therefore, have made a careful study. of 
the violin and ite kindred. At the same time. 
although indispensable for the achevement of 
collective effects inca cancert-room, there as ne 
other orchestral instrument which can show such 
a roll of honour of world-famous kolo players, 
The instrament demands industriou: 
practice, The fact that toerxcel on the 
violin is at tiret uphill work makes a 
musical hero of the successful student, 
- When he presently discovers that he 
can captivate Iin hhearers by oa xini jole · 
melody, after the mastery of studies 
which appeared impossible when first 
ten pted: he diane hes reward, Thus. 
although violinints, asa body, may be 
poorly paid, the instrament itself in no 
Binal) measure: mentally compensates 
the artist by the ever-growing pleasure 
he derives from his close association 
with it, 
The Parts. The pianist 
may win a scholarship at a 
chartered institution without 
hnowing why the beat side af 
ayrandis an the rysht amstead 
of the left of the keyboard, or 
without being able to describe 
the oalifference between oa 
hammer-batt and a balance. 
But the tiddler paride 
himaelf on understanding every 
detail af the anatomy of the 
violin. As oa consequence he 
looks after bin instrument 

100 more intelligently, He in able 
tocomprebend its many moods 
—for an fiddle can catch cold 
hke human bunu. iH 
property cared for, it recom! 
penses the player try the extra 
phrasiure it given. 

The student should now 
turn te f; the numbers attached refer to the 
different parts, 

The Serall, or Head (1) te base forms the 
Peq-bos, This bears the strain of the four strings, 
Approximating to 68 tb, but the total pull of a 
heavily-strung fiddle haa been known to reach 
Mlb. The weight of the scroll alko given as 
much equipome to the instrument as the eatra 
heaviness at the stock of a rifle makes that 
weapon more casy to handle, The carved curis 
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at either aide of the check are called rolufes, an 
architectural term denoting the spirals in Ionic 
and Corinthian capitals. 

The Tuning-peg (2). Jt is bored in the shank 
witha String-hole. If the be too firm, ease it 
by rubbing it with a little dry soap. 

The Peg-h de (3) is bored through both cheeks 
of the peg-box. The loweat hole bears the 
heaviest string, the next the lightest, tbe one 
above the second heaviest, and the top hole the 
second lightest. In this manner the strain is 
distributed evenly. 

The Neck (4). Thin is covered in front with the 
ehony Fingerboard (6). No matter how good the 
tone of the body of the instrument may be, if the 
neck is not well proportioned and the fingerboard 
fixed at the proper angle, the cleverest: player 
cannot make the fiddle sound to advantage. 

The Shoulder (5). The shoulder in the part under 
the baac of the neck. [Tt supports the hand of 
the player when fingering in an upper register. 

The Belly (10), carved in an arched or bulged- 
out manner, is prerced by two sound-holes (7 and 
8). These, on account of their shape, are called 
fholea, The belly, being of silver pine, the mont 
elantic of known woods, acts as a resonator, and 
amplifies the imitial tone which comes from the 
strings down through the Bridger (9). Sons to get 
the pulsations of the atrings awinging through tts 
two feet over the whole soundboard and the 
body of the instrument, it is important that the 
bridge should be of the nght height and material, 
Hard beech is most satisfactory. On the top of 
the briulge are four chéomba, Tf thene nicks get 
too deep, the strings, when tuned up, wall rine 
in jerks instead of atrotching amoothly, The 
inlaid lines, of black wood between fine strips of 
white plane-tree round the margin of the belly. 
are known as the purfling, which, by binding 
the tibres together at the border, preserve tlie 
edges of the instrument. 

The “Body.” The belly is connected by 
curved aides, of a carefully calculated depth, with 
the back Theae three parts form the body, which 
imac graduated internally as to enclose a masa of 
ar neomnaary to produce 612 vibrations per aecond. 
Jammed between the belly and the back is the 
sound pot, Without this little rod. the violin lacks 
ita nustaining qualities, By uniting the opposite 
vides, the soundpost permite the circuit of 
vibration to complete itaclf, and enables the 
sound: wavee to act and react on cach other 
freely. Another great nerve in the fiddle under 
the belly is the baas-har, This extends from 
the left foot of the — in a alightly slanting 
direction. ‘To explain the influence of this bar. 
it may be mentioned that every piece of wood 
hae a definite tone when atruck, if one has the 
atulity to hear it. The great ftiddle-maker, 
Stradivarius, on campleting a belly of sonorous 
pine, found that it emitted the note (After 
cutting the f holes, the pitch was lowered half a 
tone to h. Thereupon, he aceclerated the vibra. 
tions by adding a bam-bar. This raised the sound 
to DP. He then reduced the thickness of the bar 
until the belly responded with the note he wanted. 
C. But if the belly sounded C he tuned the 
pitch of hia backs to D, always a tone higher. 
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For the Tail piece (11), glass, ivory, and various 
metals have all been tried, but plain ebony is 
best. It will be noted that between the edge 
of the tailpiece and the bridge there is a space 
of about 1} in. where the strings are not played 
upon. The length of this un-bowed portion is 
mathematically caleulated. It has a great 
influence on the character of the tone. Alth 
the bowing is done below the bridge, when 
long segment of the string there is set into 
vibration, the unused remainder of the strings 
reinforces the sounds by emitting what are 
called overtones, which add to the — 
of the notes. These sympathetic upper partia 
may not be perceptible to ordinary ears. If a 
piece of heavy felt is wrapped over the strings 
from the tailpiece almost as far as the bridge, 
the difference in quality can be proved. At the 
broad end of the tatlpiece are four slots, or 
eves, to receive the ends of the strings. The 
outline then diminishes before it) terminates. 
The small bulb at the end is called the saddle. 
In this are a couple of holes, These receive the 
loop of thick black gut which fita round the 
tell-pin. The latter in tixed firmly into the 
tatl-Dlock. This, before being glued into ite 
place, furnishes a spy-hole for the maker to 
kee that all is right inside before he closes it up. 


Buying a Fiddle. When choosing an 
inatrument. do not expect to pick up a bargain 
for a small sum. especially at a pawnbroker’s. 
Refrain from answering catchpenny advertise- 
ments, and disregard an old name on a label 
innide any instrument offered for less than two 
figures. In every large town a repairer of 
violins ia to be found. Seek out such a crafte- 
man. His tribe is invariably enthusiastic, and 
useful hints may be gained from him. 

Because great players poaseas old instrumenta 
bearing famous names, it doer not follow that 
an ancient fiddle in invanably better than a 
modern one. ‘Phe reverse in the case if the 
purchase is limited to about £2. For that 
eum an excellent copy of a good model may be 
obtained from well&nown London firma, such 
aa Hill, Withers, or Hart. Unless the beginner's 
fingers are diminutive, it ta better to get a 
full-sized instrument. In the former case. a 
three-quarter or even a half-sized instrument 
may be advantageous. In the latter instance, 
the length of the string from the bridge to the 
nut on the fingerboard should be approximately 
13 in., and the total length of the y nearly 
14 in. If the violin is required for orchestral 
work, choose a flatter belly than if for solo 
playing. A flat model has more penctration 
of tune. A fuller curve is calculated to produce 
more mellowne w, of sweetne: a. 

Stringe. The same consideration applies, 
in a beaser degree, to the gauge of the strings 
used. A set of the thickest gives fulness at the 
expense of brilliancy. whilet the thinnest give 
brithancy at the expense of fulness ; moreover, 
the latter are more hable to break. Medium 
gauge in preferable. Before putting on a 
string. ace that it has not become untwisted. 
Make a amall loop at one end of the thinnest, 


or E string. Slip this through the aperture 


in the tailpiece. Draw the rest of the stri 
through the loop. With the other end, thre 
the cye of the tuning-peg. A pair of tweezers 
is useful for drawing the end through the 
other side. The other three strings do not 
require a loop; a double knot suffices to keep 
them in their places on the tailpiece. After 
ecrewing up the . cut off the ends of the 
strings. Do not let them down after practice. 
This alters the tension on the whole instrument, 
and when they are screwed 
up again they will never 
keep in tune. 

he Bow. If ascervice- 
able violin can be purchased 
for £2, a suitable bow is 
obtainable for 3s. or less. 
In selecting, be careful to 
get a straight, flexible and 
hght stick. The whole should 
not exceed 2] 02. in weight. 
See that the serew works 
properly. The best hair 1s 
that from the tail of a white horse, One hun. 
dred hairs are used. and they should not cross 
over one another. ‘The hair of horses in whiter 
and less greasy than that taken from mares. 
Some plavers nowadays affect very long bows, 
reveral inches in excess of those of the cclebrated 
Tourte pattern. Avoid) extremes. Choose a 
bow of medium Jength, Get a box of puritied 
resin for a few pence. 

Another small item usually incurred in the 
purchase of a“ chin-rest.” Great players 
formerly were content to make a pad of their 
handkerchief. But a plain’ ebony chin-rent 
gives increased firmness when holding the 
instrument, NSpohr's  tiddle-holder was tixed 
ummediately over the tailpiece. Nowadays, 
the accepted place in to the left of the tatl- 
piece over the body of the violin. An advantage 
claimed for the chin-rest: is that it does not 
damp the vibration of the belly, as is partially 
the case when the latter 18 pressed by the lower 
jaw. 

Soundpost and Bridge. Sometimes an 
otherwine good fiddie may sound very dull 
in tone owing to the wrong 
jorition of the sound: post. 
This little eviinder inside the 
metrument, as has been ex- 
plained. ald gat the bridge, 
and in placed under its right 
foot. The middle of the left 
foot of the bridge must stand 
exactly over the base-bar, the 
position and breadth of which 
can be discovered by a thin 
hooked wire being inserted 
through the f hole. A slight adjustment. of 
the soundpost, with what in called a sound. 
post setter, may greatly improve the tone. 

Or perhaps the reason of the dulness is because 
the bridge is too high. The outline of the top 
of the bndge is regulated by the arching of the 
belly. It always slopes more over the E string 
than over the one covered with wire, so an to 
enable the latter to be more easily bowed. The 


SHOULDER GRIP 


2 CHIN-AND- 





3. KEEPING THE WRIST DOWN 


back cxive of the fect of the bridge should be in a 
line with the inner notches of the f holes. 

Tuning. Each of the four strings of the 
vielin has a different gauge. The thickest of 
the fouris the D, although that does not give the 
lowest sound, The bass etring, being artitivally 
weighted with wire, m only 
alittle thicker than the A, 
or second string, Copper. 
covered strings are leas ex. 
pensive than thiue with 
atlver, ‘Their tone im often 
ae good, but their surface is 
more apt to corrode, When 
A gut string is put oon the 
tone 9 sometimes falae, 
Thin nay be due to an error 
in the make, or to the fact 
that the string has perished. 
A dull or spotted) appear. 
ance indicates” the latter 
condition, Good strings are 
pale yellow, transparent, 
and glossy. Ino any case a falne string in worth. 
Jews, To keep spare atringe in good condition, 
enclose them in an au-tiygdht bea wrapped in 
ousilk. Always buy the best quality of strings 
Avon "aeribelles” or alk nirings ; they are 
Hable to fray, and ther sound a generally 
undesirable. 

Tune the second strug te Ae second: apace, 
treble clef--by a tuning-fork or pane. Ifa 
jane mounavatlable, sete ef four piteh pipes can 
«Obtained fora small sam. ff too low in sound, 
screw the string up gradually. Et may break 
if the tension is increased suddenly, or the string 
in wound too far. When turning the peg and 
twanging the atring, watch the Vridge. Tf the 
string pulls it forward, releane the strain lightly, 
or the bridge may fall and break. 

Tune the third string to D. a perfect fifth 
below A, and the fourth string to Go a perfect 
hfth below DP) Lastly. tune the firet string to BK, 
a perfect fifth above the A of the second string, 
If at docs not sound flat enough, a pressure of 
the thumb along the string should suffice to 
stretch it to the dower pitch without: further 
screwing, Tf the pegs are 
loose and they run down, 
chalk will make them bold 






better, ‘There four strings give 
the natural or “open © notes 
of the violin. 

Attitude, The first ex- 


ercine in to learn to bow the 
four open notes properly. To 
do thie. the beginner iuntt hold 
himself and his violin correctly. 
He will be ween at hin beat -- 
as well ax at his worst —when he playn standing. 
Hold the body erect. Keep the feet olightly 
apart. Throw the weight on the left foot. Avord 
awsuming any postion which is unnatural. 
Nothing looks worse than a fiddler who ataops, 
sticks out his clhows, or deta his instrument 
droop in front whilst be scrapes on it limply. 


Left Hand. Hold the violin by,its neck 
with the left hand. Lay the tail-end of the 
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instrument upon the left collar-bone. Advance 
the left shoulder slightly to receive the violin. 
Inchne the head to the left; place the chin on 
the chin-reat to the left of the tailpiece. The 
grip between chin and collar-bone should be 
— to hold the violin horizontally without 
assistance of the left hand (2). 

Jt in better at first to incline the fiddle a trifle 
up rather than downwards. Although the axis 
of the violin from the tatl-pin to the scroll should 
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4 now To HOLD THE ROW 


be kept level. in order to enable 
the fourth string to be bowed 
ensily, cant the body of the in. 
atrament obliquely to the right. 
Place the left hand on the neck, 
with the thumb to the left and the fingers 
over the strings Do not fet the neck drop 
into the hollow of the thumb. Instead. regard 
the thumb and first tinger ana two-pronged fork, 
Whatever opremsure in necessary should be 
between the ball of the thumb and the second 
joint of the first finger --half way up the prong. 
At the base of the fork. the player must keep a 
free oppace, wo that * davhght “ omay show 
between the two dugts 3] 

The object of thas rule is to heep down the 
wrist as vertically as powuble, well under the 
neck, wo that, later, when the hand is shifted up 
the fingerboard for pheving high notes, it may 
nove freely and uniformly, The tendency of 
the beginner isto det the wrist advance to sup- 
portthe neck. ‘Thisisa bad habit, and must be 
avoided. The instrument should not require any 
such assistance if held properly by the chin. 
The thumb acts asa rest rather than a vier when 
in contact with the neck, 

Bend the elbow te the right, well under the 
centre of the instrument, without leaning it 
against the players body. It constitutes a nig- 
vag bracket, which should be free to «wing 
laterally, Paganini, the greatest of fiddlers, 
crooked hia elbow ia nuch a way that 
it came out at the right side of his 
instrument = Rut he was a phenome 
non, In violin plaving, the position 
should be as graceful as — If 
good tone ito result, the fingers muat be able 
to move freely and independently. This i» 
only possible when the fiddle is held tirnily, 
and at the aame time with a certain steely 
Hexibility. 

Right Hand. Having rosined the bow 
thoroughly from tip to nut, take it up with the 
right hand [4]. Place the thumb in the hollow 
in front of the nut, or screw-alide. Reet the 
first, aeoond, and thind fingers on the back of the 
stick, pointing them to the acrew end much in 
the manner that one holda a pen. The place of 
the firat finger is at the end of the ailk —— 
round the atick, which gives it a good hold. c 
— should net touch the hair. While the 

rat finger encompasses the stick, pressure 
between the second finger and thumb mainiy 
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controls the bow movements. If it is necessary 
to keep the joints on the left well up over 
the strings, it is equally desirable that the right 
wrist should be held high, while the fingers, point- 
ing down, are kept close together on the stick of 
the -bow. Do not project the right elbow ; hold 
it close to the side. 

Exercise on Open Notes. Place the 
tip of the bow on the first string midway between 
the bridge and the end of the fingerboard. Presa 
the tip on the string. Play the open note 
E, keeping the body steady. Push the whole 
length of the how slowly upwards across the 
string. Instead of trying to crush the tone 
out of the atring hy means of downward 
weight, cultivate a lateral pressure. Pass the 
bow along firmly. with ita stick inclined 
somewhat to the right, as if cutting the string 
equally with a sharp knife. What in wanted 
is not vertical, but an even sidelong weight. 
To yet this, keep the bow parallel with the 
bridge and at right angles to the strings until 
the nut is reached [5]. As the bow aacends, 
curve the wrist gradually more and more ; make 
the wriat movement artistically. If the beginner 
has a chance of seeing Lady Hallé play, he will 
understand how beautifully this can be done. 
The action should be light rather than heavy ; 
but whilst supple, there should be no display of 
weakness. As slowly, draw down the bow until 
the uP again reaches the string. Throughout 
each bow movement, the stroke should be of 
equal Jength and equal duration. Do not be 
discouraged if the effect in rough and squeaky ; 
the coarseness will diminish with practice on the 
beginner bearing in mind to try always to cut 
oe string figuratively by the sharpness of the 

Ow. 

Having tried the E atring, take the A. Simple 
as it may seem, to hold both the inatrument and 
bow correctly requires as much self-discipline as 
holding a rife in order to shoot properly. As 
the A string ia higher than the E, begin with the 
nut of the bow slightly elevated, compared with 
its position on the first string. Do not be satis. 
tied until the note is produced steadily without 
touching the other strings. ‘Then take 
the D string, raising the right elbow a 
little ; lastly, go 


to the G. The 
6. BOW-HAIR AND Baipar Clbow is now 
PARALLEL more elevated : 


take care not to 
advance or draw it back, or the bowing will 
not be straight. In playing the fourth 
etring alao, be careful not to let the wire 
buzz on the fingerboard. In some fiddles, 
where the covered string chatters chronically 
under pressure of the bow, the defect has been 
cured by a slight hollowing of the fingerboard 
at ita wider end, #0 as to give increased space 
for the vibrations. 

Repeat the foregoing exercise quicker, bowing 
four atrokes to each string. A flute 7, when 
he practises, cannot count aloud. © use of 
the advantage which the violinist has in this 


reepect. — that the beginner is a recruit 
on parade, and is being drilled by numbers. On 


the word "‘ one,’ pasa the bow up ite full length : 
on “two,” bring it down firmly : on " three.” 
pase it up again; and on ™ four.” bring it down. 
Without break, continue the motion on the A, 
DP. and G strings. After four more xtrokes on 
the G, return to the D, the A, and finish up on 
the E. Still counting, next proveed to leap from 
one open string to another, and then play two 
open notes at one time, thus : 


A Down how, Vo Up bow. 
- A A 
SR eee oe ek ee alan Cage keg 
6 epee ee eae eee 5 ~ 7 ll 
— —— dk — = 
Stopping. Hitherto, the left tingers have 


heen clear of the strings. The beginner will now 
begin stopping the notes. Remember, whilst 
doing so, to keep the left wrot down and get 
davhght between the thumb and the hase of the 
first finger. Practise these preliminary exercines 
in front of a looking-glass, «oO as to contract no 
bad habits as regarda position Ser that the 
scroll of the violin in kept well up, that the bow 
docs not sway from side to ride, but passer 
parallel with the bridge. and that the movements 
of the arm and body are not jerked. but are 
made easily 

Now prese down the feshy typ of the first 
finger on the first string nghthy, near the nut of 
the fingerboard, so ax to form a half-tone, F. 
above the open note Eo When the finger goes 
down, the vielin must be kept still, and the ball 
of the thumb will resist the pressure | Count 
three, On the word “one,” bow the Fo eventy 
and clearly; on two.” take off the first: finger. 
With the down bow, play the open R. As the 
stopped note was lexs clear than the open note, 
try the F agwain with the up bow, pressing the 
finger welldown. Continue on the second string. 
On this, put down the second finger > it should 
produce ©, athird above the open note A. 
Count three. On the word “one” play the 
Cron “twa the open Aj oon three make 
the ( sound better than at did before. Geet st 
wellanitane. Proceed to the third string. tur 
this, put down the third finger to produce G, 
a fourth above the open Do Ss the third tinger 


is weak. prees with cmphasia, Count as before, 
Sound with the up-bow the stopped note G, with 
the down bow the open D, repeating the up-bow 
order to do better than before. 

Advance ty the fourth string. On this, put 
down the little finger to atop Do a fifth above the 
open G. Although the fourth finger athe 
smallest member of the hand, it is important to 
the violinist; being the smallest, it chould 
recenve special attention, Reeping the midget 
down firmly. on the word “one,” sound the D 
with an up-bow 50 on two. raise the little 
finger and play the open G > on “ three.” repeat 
the up-bow, getting a better result. Try the G 
atring exercise again: then go back to the third 
string > put down the fourth finger with that also, 
and stop Ava tifth above the open D. | Proceed 
to the second string ; put down the third tinger, 
sounding D. a fourth above the open A. 

Lastly. put down the second finger on the firat 
string, stopping Gs, a third above the open F. ‘To 
make the motions even, iis ads iable to practise 
with a metronome, as drummers doin the Army. 
If a metronome os not avaiable, regulate the 
strokes of the bow to so many ticks of the clock, 
Avoid beating time with the foot, and do no‘ 
sway the body. 


Time. We have hud stress on the desir. 
whility oof the student drilhng himself by 
num bers, 


From the onset he should appreciate 
the value af playing in time, He abel realine 
that cach bar in Common Time is marked by 
four equidistant beat« However long or short 
various notes or passages played within one bar 
may be, the four beats should pnisate na regularly 
as the heart. Many amateurs who take up. the 
fiddle as a pastime fail to cultivate this feeling. 
The resolt am that they may gain considerable 
facihty in playing, hut are as useless in an 
orchestra ae aovihan who takes a place among 
a body of saldiers and cannot march in step. 
He throws the others out) To emphianine the 
fret beat of the barat the rule to play it with 
the down-boaw, the down stroke bering shghtly 
heavier than the up atrake becaume of the in- 
Huenee of gravity. For that reason, te make 
the bowing equal, the player ancojsesously given 
achyht extra press ire with the tp bow, 


Continued 
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Group 16 
HOUSEKEEPING COOK ERY RECI PES 
12 How to Prepare various Vegetables: Cauliflower an Gratin, Curried 
vunhany Mushrooms, Asparagus with Vinsigrette Sauce, Vegetable Scallops, etc. 


tcfisrund trom page Bibs 
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VEGETABLES 
Boiled Potatoes 


Iwommeerste, Potateen, salt, water, 

Method. (Chaume potatoes of about uniform 
nize, when possible, Wash and peel them thinly, 
laying them in cold water as you do so. Put 
them in a xaucepan with enough cold water to 
cover them, add two teaspoonfuls of salt te 
each quart of water and let them boil gently tl 
they can be easily prerced with a skewer. wen 
drain off the water, put the pan back on the 
etove, shake it about occasionally until the 
potatoes are dry and toury. New potatoes 
Should be put in a pan of boiling water, and 
beside the aalt — be added a sprig or two 
of mint. 


Boiled Cabbage 


INuncotants, The greens, water, aalt and soda, 


Method. Trim off the thickest stalks and 
lay the leaves ins pan of strong salted water, 
to draw out the insects. Next wash them 
vatefully ander the tap, put them in a pan of 
fast boiling water to which has been added one 
tabkeepoonful of salt and a pinch of soda to 
each quart af water, Boil them fast with the 
lid off the pan tll the stalks ane tender, then 
drain them through a colander, with the ex- 
ception of Brussels sprouts, press them well, 

‘cas, French beans, Brussels sprouts, SAVOY, 
or broccoli are practically cooked in the same 
way, but for poas add a sprig of mint and a 
lump of sugar. 


Cauliflower au Gratin 


Teuarpseste, One caulittower, half an ounce of 
Howe, ane one of butter, one and a half prilix oof 
trilk, Cwo obnerd of grated Parmesan cheenr, salt, 
pepper, aad a chint of nutmeg. browned: eriuolas, 


Method. Tnke the cauliflower, cut. off 
the stalk and trim off all except: about four or 
five green leavea, Pat the caulitlower to noak in 
cold salt water, Boil till it as tender, but not 
broken in boiling saltwater. lt will take shout 
twonty to thirty minutes according to the vise. 
Keep it well skimmed. Lift it out carefully, and 
woll drain off the water. Put it ona hot dish and 
aqueeao it Lightly together with the hands and a 
vlean cloth, This compresses it and improves the 
ahape, ‘The sauce should be made while the 
vegetable in being boiled) Melt the butter in a 
atewpan, air in the dour smoothly, add the 
tilk, and stir over the tire till it boils and 
thickens, Season weil, and mix in one-half of 
the cheese. Pour the sauce all over the cauli- 
flower ; it should be thick enough to well cover 
it, Sprinkle the remainder of the cheese and a 
few browned crumba on the top. Put it in a 
quick oven till the cheese ix browned, or use 
a ralamander. Serve very hot. 





vegetable marrow, 
eclery, sea-kale, can all be trested in this way. 


Tomatoes a ia Savoy 
[Nomepies te, Bin tomatoes, four tablespoonfuls 
of chopped cold veal, two tablespoonfuls of chopped 
hain. one teaspoonful af chopped pariey, welt anc 
pepper, four tablespoonfuls of mayonnaiae sauce, 


Jerusalem = artichokes, 


Method. ‘The tomatoes should be firm but 
ripe. Cut out the centre piece at the etalk end ; 
then carefully take out some of the pulp. leaving 
& hollow in which to put the stuffing. Mix to- 
gether the chopped veal, ham, and parsley ; 
seston it carefully, add enough mayonnaise 
sauce to well mowten the mixture. and fill the 
tomatoes with it. Place each tomato on a 
neatty-cut piece of fried bread. Garnish them 
with « little lettuce, and serve them ss cold as 
powable. 

Curried Mushrooms 


JsGRepDieNntsa, One dozen large mushrooma, one 
ounce of draping, one onion, three toaspoonfuls of 
eurry powder, one teaspoonful of curry paste, one 
tenapoonful of flour, one punt of stock, a htde lemon 


Jue. 
Method. Peel and carefully examine the 
mushrooms. Melt the dripping in a pan, peel 


and slice the onion, and fry it a pale brown ; 
then put in the curry powder, paste. and flour. 
Let these fry gently for a few minutes, then pour 
in the #tock and stir over the fire till the sauce 
boils; season at carefully. Next put in the 
mushrooma, and [et them simmer very gently 
for about half an hour, or till they feel 
tender, Put them in a hot dish, and arrange 1 
border of nicely-boiled rice round. About four 
ounces of rice khould be thrown into a pan of fast 
boiling salted water, and boiled till tender ; it 
should then be drained off, well washed under the 
cold water tap to separate the grains, and 
dried in the oven. 


Celery Fritters 


INGREDIENTS, Three heads of celery, a quarter of 
a pound of flour. «a quarter of a remax cintat of salt, 
® quarter of @ pint of tepid water, one tablespoonful 
of melted dripping, the whites of twa egg. 

Method. Sieve the salt and flour intoa basin, 
stir into it smoothly the dripping and water. 
Reat the whites of to avery atiff froth, then 
add them very lightly to the batter. Wash the 
celery, cut off the outside sticks, cut the white 
eUicks into pieces about four inches long. Let 
them cook gently in a pan of hot, salted water 
till they are just tender. Then drain them, and 
dry them gently with a cloth. Have ready a pan 
of deep frying fat. drop a stick of celery into the 
hatter, then into the frying fat, and fry it a 
pretty brown; drain it well on paper. When all 
are fried, pile them up in a hot vegetable dish, 

Saleify may be treated in the same way. 
Rruasels sprouts are very good dipped in batter 
and fred. 


Asparagus with Vinaigrette Sauce 

Iscreprents. A bundle of asparagna three table. 
spoonfuls of salad oil, one tableapoontful of tarragon 
vinegar, half a teaspoonful of chill vinegar, one tea. 
«poonful of chopped tarragon. one teaapoonful of 
chapped chervil, salt and pepper. 

Method. Trim. wash and «lightly scrape 
the asparagus, cutting the sticks the same 
length. Tie it in smal] bundles, put them ina 
pan of boiling salted water, and boil them 
gently until they are tender. Then lift) them 
out carefully, drain them well, and arrange the 
heads neatly on a slice of hot buttered toast, 
Put all the other ingredients into a basin and 
mix them well together. Season this sauce care- 
fully, pour it into a sauce-boat, and serve it 
with the asparagus 

Stuffed Vegetable Marrow 


INGREDIENTS. One amall marrow, two ounces of 
breadenambs, two ounces of butter or claritied fat, 
four cunces of cold meat ar poultry, two teaspoonfuls 
of chopped pandey, one teaspounful of chopped 
shallot, one teaspoonful of chapped axed herbs, 
two teaspoonfule of white sauce cr milk, one egy. 


Method. Pec] the marrow, and cut it in 
half lengthways. Scrape out all the seed» and 
soft, woolly part. Chop the meat finely, mix 
with it the parsley, shallot, herbs, crumbs, 
reasoning, and melted butter, and then beat 
the egg and add it also. Hf the mixture seema 
dry. add the sauce, but it may not be necossary. 
Fill each half of the marrow with this mixture. 
Put the halves together, and tie them in place 
with a piece of broad tape, then wrap it up ina 
piece of buttered paper. Put the marrow in a 
saucepan with water to come about. three- 
quarters up the marrow. Lot it boil gently till 
it feela tender when pierced by a skewer. It will 
probably take half an hour, Place it on a hot 
dish and serve with it tomato or brown sauce. 

Cucumbers are excellent done in thik way. 


Braised Carrots 


ISGCRFIVIVUSTS. Two bundles of young carrota, 
two ounces of butter, one putt of ood brawn stork, 


Method. Peel and trim the carrots, put 
them in a saucepan with cold water and 4 pinch 
of salt. Bring the water te the boil, then strain 
f off and dry the carrots. Melt the butter in a 
Kaucepan, put in the carrets, and fry them a nice 
golden brown. Then add a quarter of the stock, 
pat a piece of buttered paper over the top, then 
the lid. and let them brane slowly at the side 
of the tire for an hour or more. As the stock 
becomes Jess, add more until you have used the 
pint. When the carrots are done. the gravy 
should look nice and thick, like glaze. Put the 
carrots in a hot dieh. and pour the gravy over. 
It should firet be nicely reasoned, and if. it 
scema too hrm, add a little more stock to it. 


Vegetable Scallops 


Wwerrbirst, Four Spaniel onions, one pound of 
temvatees, tae ounces of butter, browned crunba, 


salt and pepper. 


Method. Thickly butter some scallop shells, 
either the natural ones. or thore of tin or fire- 
proof ware. Sprinkle them thickly with bread- 
crumbs. Boil the onions till soft, then cut them 
in thin shices ; slice the tomatoes as well. In each 
shell put a laver of onions, then one of tomatoes, 
another of crumbs with a dust of salt and pepper, 
and so on till the shells are full) ‘They honda be 
klightly heaped up with the last layer of crumbs, 
Put a few ty bite of butter here and there on 
each. Bake them in a moderate oven till they 
are aw nice brown and hot through. They will 
probably take a quarter of an hour. Onions 
alone, or vegetable marrow make excellent 
kcallope. 


A 
Spinach a la Carlton 

INckebrente. Two pownde oof spinach, one 
pruiel uf prertaaterenm, wer etaneed oof butter, one pant 
Of tomate sauce, two ounees of clippings, 

Method. Wash and peel the potatoes, then 
cut them in halves lengthwayvs. Put them ona 
baking tin with ¢wo ounces of beef dripping ; 
put them in the oven, and bake them till they 
are soft, and nicely browned. Wash and pick 
the spinach very carefully; it should he 
washed in several waters, otherwise it will be 
gritty. Pot it in a darge seveepan, with half a 
pint of boiling water, a tablespoontul of salt, and 
atiny piece of soda. Presw it down well witha 
wooden spoon, and Jet it boil fast, stirring it 
often to prevent it sticking. Lat it cook till atin 
noft, then drain i in a colander, pressing it well. 
Next either rub it through a sieve or chop it very 
finely. Melt the butter ma stewpan, put in the 
kpinach and walt and pepper to taste, make it 
shapoughiy hot, then arrange it ina bed down the 
centre of a hot dish. Arrange the baked potatoes 
ina line down the middle, the pieces overlapping 
one another. Pour the tomato sauce round, For 
the recipe, see under Savers 


Jerusalem ArtichoKes a la Creme 


Pennine, Pwo pounds op dene of Deriumalenyy 
artichokes, qulk and water in equal proportions te 
cover thems, For the Sauces One pant of math, one 
Al carrot, one mtik of celery, one pill of cream, 
ce bay deat, one ehiaatlet or cates, tues once af 
hutter, one and a half ounces of fleut, Cen pepper. 
corms, salt and pepper to taste, 

Method. (‘ut the carrot, onion, and celery 
into dice. Put them in a saucepan with the 
milk, peppercorns and bay leaf, and let them 
aimmer ie a few minutes. Mix the flour and 
butter together, strain in the milk, then stir 
over the fire for about fen minutes. Season 
it, add the cream, and it is ready. Now prepare 
the artichokes, Well wash and peel them, dry 
and cut them into neat, pear-like shapes, Put 
them into the pan containing the milk and 
water and a teaspoonful of salt for each quart 
of liquid, and boil until quite tender for about 
half an hour. ‘Then drain them, arrange them 
ona hot dish and pour over the sauce. 


Continued 
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ART ARCHITECTURAL DESIGN 


14 Typical Designs. Designing Elevations. Classic Renaissance. Studying 
eae and Evolving Styles. Proportions. The Five Orders of Architecture 


attiinasd free 





By GASPARD TOURNIER 


parts only and not 
wholes ; and these at 
first must be of the 
simplest construc: 
tional description. 
The bodies of ani- 
malx have certain 
members common to 
all of them. each 
bearing a certain re- 
lationship to the 
other, such as arms, 
hands, eyes, cam. 
Similarly, buildings 
have common parts 
— rooms, corritlors. 
walls, and windows. 
They vary in design, 
just as the limbs of 
unimals do, but re. 
peat clements com- 
mon to all) These 
R RLEVATIONS TO FIGURE 2 (Meneses Rolfe & Matthews Architects) elements must be 
tackied as ‘“designs.”’ 
For instance, let us start) with 
designing an ordinary and quite sim- 
ple wood floor and its junction to 
the wall (2). Put aside all books and 
drawings dealing with the subject. 
and set down the provisions, or what 
would, in the case of an author, be 
the information to be embodied in 
asentence he wishés to write, includ- 
ing the spelling of the words, Suppose 
the Joists to be, say, ® in, by 2 in 
and | foot apart, the floor board 
1} in. thick, the walls one brick 
and a half thick, the skirting 
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WE how come te the ultimate aim of all 
the atudent’a endeavours, the supreme 
subject of architectural demyn. He often 
anks at what stage he may expect to be able 
to atart deugning for himnelf, 
Thi ov a most important mat. 
ter = He munt attack it by 
ayddem or he will waste much 
time and be disheartened by 
toany humiatinx failures. He 
muwt begin carly, but he must not aim at 
Palaces, nor cven at cottages. He 

77 miuat begin with deagninyg anatomical 


YARD 1. sxeTioN OF WooD 
FLOOR, AS SHOWING 
UNITS IN DESION 
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2 PLANS OF A COUNTRY HOUSE 
tly Mere Ralte & Matthews Archituwts Showing gust planning to sait site and the client's requirements 
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8. PROPOSED WESLEYAN HALL AND OFFICES, WESTMINSTER 
Mcwrs Lanchester & Rickatis, Architects 

for room above to be 11 in. and the cornice for the mouldings to the skirting and tho cornice. 
room below to be 18 in. in girth. which means The purpose of such mouldings in to give 
that amount in length of a flexible tape laid shaded lines to the cye to om im OF 
across the mould- soften or bor- 
ings, to touch and ders, or skeleton 
include their entire lines, come lines to 
section. show up strong or 
A Typical black by being well 
Design. Then cut in and angular, 
combine these de- others blending 
tails in vour vealed lighter above or 
section across the below by curving 
— and you have. the section of the 
seg rem ita way, =F — mould, In the case 
— — ana of the skirting tho 
— —— as O aNd 19. TWO RUDDERS ILLUSTRATING THE DIFFERENCE moulding lines sug- 
such. These arc SETWEEN UTILITY AND ARTISTIC FITNESS IN DESIGN geutea tapering back 
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BLOCK PLANS SHOWING METHODS FOLLOWED FOR INCREASING OCOASTAGE FOR LIGHT BY 
WINGS AND COURT AREAS 
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Showing a fine example of complex planning solved wlth lactd simplicity 
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7. PLANS OF PROPOSED WESLEYAN HALL AND OFFICES, WESTMINSTER 


Mowers. Lanchester an-t Rickards, Arclotects 
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towards the wall. You remember the wider 
a board the more it is liable to shrink with time, 
ao you within moderation by weing two 





12. PART OF PROPOSED UNIVERSITY FOR SOUTH WALES 


W. B. Cardo, M. A. Architect. 


you probably elect to use them in the fashion 
of a cove to soften the transit from the vertical 
wall to the horizontal ceiling. which is the method good 


in use. But, in 
time, vou become fas- 
tidious about cornices 
and their relative pro- 
portions to the rest of a 
room, and find many 
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A striking exaniple of freo adaptation in styl 


artist designed an animal without reference to 
ita bones, a monstrosity would result; so a 


plan in alway capable of having good 


elevations evolved 
from it. 

A Good Pian. Thr 
merits of a plan are 
judged by the extent to 
which the position of 
every detail mecta the 
requirements of the 
5 who are to in. 

bit the dwelling. For 
instance, a drawing - 


disturb those = sitting 
round the fire, and a 
kitchen should have ita 
windows looking north. 
wards. The range should 
be placed so that 
cook has to stand 
back to the firs. 
Corridors § should 
wasteful 
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18. TYPK OF HTONE BUILDING IN THE PRIMITIVE AG EX 


their union. This the student at first genorally 
thinks he can do by aecking. in books and the 
hack numbers of the architectural publications, 
a plan answering the requirements of the one 
he in making. Ho then tries, by slight altera. 
tions, to preserve its points yet hide its origin. 
This never can be done. For inatance, 2 and 
8 show « country house at Tamworth designed 
by Mesars. Rolfe & Matthews. architecta. The 
P are admirably contrived to suit the site 
and the requirements of the client. Let the 
atudent, with tracing paper experiment by 
moving the rooms about, not even disguising 
the original plan, and the whole will be 
thrown into bad planning. 

This is altogether different from critic- 
ally analysing the plans of others till 
they beeome digested in one's mind. 
Such study is very helpful; but when 
ano plans tor oneself, one must rely solely 
on tho degree of inventive power already 
attained. 

A good mothod for beginners is to draw 
aparately to ecale cach room required to 
bo incorporated in the plan, then to cut 
these out and use them aa dominoes, 
moving them about till a likely combi- 
nation is found. 

The Problem of Light. A building 
can get light on one or more of its sides 
—— Ms — —— round the 

undary of the site. In large structures, 
auch aa municipal buildings, 
the amount of available light from the 


courta. problem i 
work things that the atrips of rooms have 
and connected 


nequenoe are in 
according to their uses; the soeridans 
to them must not be twisted. but lead 
direct, in a self-evident manner, 
one part of the building to another. 
cl partons pepe arn 
picture mon On catering 
remark applies to all build. 





— 
. All good k simple w 
are done—so simple that the tyro 
thinks them so self-evident as to require 
very littl ingenuity to make; but 
he soon finds out his mistake when 
he tries for himself and sees how 
necessary it is for him to “ grow at it 
—— ple of extromely diffi- 
s example of e 

cult planning, solved in a — and 
therefore —— simple way, is 
Mesars. Lanchester & Rickarda's Wes- 
leyan Central House, recently won in a 
competition (7 and 8]. 

On a relatively cramped site there had to be 
fitted in features to meet several very opposite 
needs, yet the whole had to be treated with 
spacious dignity, the location of cach part being 
obvious and direct. It is a plan for which no 
prevedents could be consulted; unassisted 
invention had to do it. 

Designing Elevations. After plans come 
elevations, and here we come to deal with 
what is more genorally called architecture by the 
outside public, though it is but one of its integral 
parts Tho student designs his clevations and 
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1% skETCM OF THE OLD sTalDe AT KIVO'S 
SCROOL, CANTSREURY 


I pts invariably end ia his critics 
paying are and have no “style.” 
Be cal chat Oe ortions map cece i 


de style 
md “ ” im design, and ueually considers 
he has fulfiied ——— He therefore 


ipod Gat 2 siierian, rigin: eccsents. for 
au i accounts for 
A i — — and that abao. 
ute fitness ts ical purpose gives tone. 
“style,” and makes it beautiful. This princi 
is sound in germ but it is only a factor in t 
nquation. A modern steam-locomotive is a 
masterpiece of fitness, in every detail, for the 
wactical purposes attained, yet no amount of 
‘seasoning can make us think it is anything but 
; and no one without an effort of sapreme 
gymnastics, such as Rudyard Kipling 
vas achieved, can make poetry out of its phyai- 
gnomy. Take a wooden rudder, design it with 
raotioal common-sense, and you have 9 The 
ching does not give pleasure to look at, and ix 
sapecially offensive at the junction of the rudder 
ith the tiller, yet the junction is theoretically 
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16 STUDY FRom FiouRE 15 


A form of ensrvies reeommmendad fer 
apiets of 





feciiity in handling the 


correct. Com- 
pare it with that 
of a Dutch rad- 
der [10], and it 
cannot stand 


science of the 
beautiful” 
—there have to 
be compromises 
between the 





various ele —— =... 

ments; and 16. EXAMPLE OF 

these are many. THE “ ANGVLAR ARCH" TRANS- 
Illogical MUTED INTO GOTHIC 


shapes some- 
times please in art, and this is often due to 
the fact that a silly object ———— by one 

generation becomes beautiful by the 
memorised aasociations connected 
with it gathered in the hearts of the 
next generation. 

Another dogma in the books is: 
Copy Nature in de-ign; if you add, 
it must be ugly shams and vulgari- 
ties—it in as if you ‘gilded the 
lily.’ But man has instinctively, 

through tho stages of his evolu- 
tion, universally shown no complete 
love for the way Nature has de- 
signed him. He has always been 
tinkering to ° improve it or hide 
his shape—ashamed of it. 

Study of Ancient Styles. 
Ancient fashions do, sometimes, 
appeal to our wathetic fovlings. 
such as those of the Greeks and 
Romans, the Egyptians and Moors, 
etc., when at their zenith ; and it 
ia seen that men, in seeking for what. 
they thought — stamped these 
experiments in “ adornment " with 
a unity of type in race and periud 
—a unity which persisted in their 
drees, utensils, and. architecture. 
This unity is what is called a 
fashion, or manner, or style. 

The stadent, having reviewed 
these styles, and having sen in all 
of them some features that look tu 
him heautiful and others vagaries. 
in at first improssod with a strong 
desire to invent for himsa:if a new 
stylo which shall cmbody the 
choicest of allof them. But a style 
cannot be “ invented.” 

The delusion was very rampant 
in England during « part of the 
fast century. and some of the re- 

sultant abortions are to be soen to- 

day in the buildings of that time. 


junction with the whole, the 
feature is s happy one. Its 
constraction is legitimate. Its 
origin goes back to the time 
. when primitive tribes first 
built walled houses [18]. The 
transmuting of a featuro from 
/ one a we into — has 
“> man itimate ents. 

Four of the five orders of 
columns and entablatares of 
the Roman style came thus 
from the Greek, and, during 
the Gothic revival of last 
century. though many of its 
transmutations were painfully 
raw, many were sethetically 
legitimate, such as that shown 
in 14. 

So, style is not bound by a 

7. eS ypc — schedule of features, but is a 
ae eT sn ACO ee ee matter of essence or spirit. 
) — ~~ Evolving a Style. A 
17, xXAM DEFICIENT IN ‘‘ STYLE practice recommended for be- 
A style in a thing of growth fostered by ginners studying style is to take an old example, 
unanimity of sentiment in a community, and oor ruin, as a suggestion for a theme, and 
the detinitions of what is beautiful 
have varied therewith. 

Having grasped what is meant b 
atyles, and that there can be no suc 
thing aa the invention of a new one, 
the student must aelert a root atyle 
and work from it. Let that root atyle 
be that of the trend of hin day, and 
let him put into it all the invention 
and individual character he has. 

Clasaic Renaissance. The 
toot style of to-day in Classic Renain- 
aance, which has reached ua by an 
evolution ripe with English associa. 
tions of our past; and it haa been 
wisoly anid that it is from our past 
that all beauty comes, whilat that 
which is sprung on us raw rasps us 
and makes us dissatisfied. But keep- 
ing to a root atyle dors not prevent 
the admission of constructional or 
othor features new to the style's origin, 
when theve assimilate sympatheticallv 
with the root atyle. It in to the 
advantage of modern English Renais- 
sance that thie io being done in many 
directions. Consider, for instance, 
freedom in treating arches and their 
architraves. Fig. 11 shows an arcad- 
ing which disregards tradition, but it 
cannot be said to jar on classic feeling 
or look incongruous. Among lading 
maaters of English architecture who 
are more and more sbandk the 
rigid letter of tradition while retaining 
the easence of its apirit is Mr. W. D. 
Carde. M.A., who haa obtained many + 
etriking results. Ono of them 
hia recent design for South Wales 
University. where he introduces a ~ JF 
row of angular arches [12] Tho (8 a sRCADING AT SOUTER KRMBINGTON MUSEUM 
building is very large, and, seen in con- Reterring te the question of ised proportions tn asubltestare 
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. Fig. 16 shows a free study 
evolved from its spirit. 

Before leaving this subject it should be noted 
that architects sometimes, in adverssly criticia- 
ing a design, say it has “no style.” Strictly 
speaking, every building has s style or fashion, 
however objectionable. What they mean by 
“no style” is that the rcsult gives an effect 
which (for lack of nearer words) may be said 
to be sterile and incongruous, as in 17. 

Proportion. Another difficulty the 
student meets with concerns the functions of 
proportion. He reads about many arithmetical 
ratios in the dimensions of features, such as 
that the height of a window should be twice its 
width, and that a cornice should be « certain 
fraction of the height of the column beneath it, 
etc. He tries to drag these figurings into all 
he does. The result disappoints him. The fact 
is that a feature which looks well proportioned 
in one position docs not necessarily do so in 
another. Proportions must be harmonised with 
their —— A cornice, for instance, 
does not primarily claim a ratio to the diameter 
of the column bencath it, but to conditions 
above it. The cornice at the South Kensing- 
ton Museum [18] is below the ratio of the 
standard orders, but it is derived from a minor 
cornice, or string, brought from the side wings, 
and supports arches in a way which, when 
een associated with the whole design, looks 
well proportioned. At the Bible Society's 
house in Victoria Street there is what is 
technically a cornice to the pilasters [19]. This 
ie —* art of — ratio; but ¢ — 

ilaaters carry the eye past it, up to the higher 
‘raise with an cffoct well proportioned. 

Five Ordere of Architecture. The 
study of what is known as the Five (rders 
of Architecture is responsible for much over-use 
of arithmetical ratios. These orders aro of 

valoc in themselves as beautiful gee to 
well studied, but not as dogmas. page 
2035 will be found reduced copies of the fine 





—— 
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10, THE BIBLE SOCIETY'S HOURE 
V'Aneon & Som, Architects, A ged Instance of huld 
freedon. 


set published by Sir William Chambors in his 
treatise on architecture. They are called, ro- 
apectively, Tuscan, Doric, lonie. Corinthian, and 
Composite, The Doric, lonic, and Corinthian 
belonged to Greek architecture ; the Romans 
transmuted them into their own style, and in 
time the fifth grew into exiatence. They became 
standardised (o proportions bused on multiples 
and fractions of the lower diameter of the 
columns. Half the diameter is called « module. 
and this is divided into thirty equal parts, called 
minutes. 
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THE MAN WHO THINKS 


4 Reflection. The Necessity for it. How to Develop the 
Faculty. The Value of Discussion. Thinking 





By HAROLD BEGBIE 


T° acquire information is comparatively casy ; 
to make use of it, which is the object 
of learning, is extremely difficult. a things, 


arora aage ap il ei ly known 
na poisons are now em aadrugs. ‘Perhaps 
if we should meet Shakeaprare,”” says Emerson, 
“we should not be conscious any steep 


inferiority ; no, but of a great equality —only 
that he possessed a atrange skill of using, of 
clansifying, his facta, which we lacked.” 


Cramming the Mind. The brain absorbs 
information as a sponge drinka water. It is 
pomible to fill the brain with knowledge and 
yet find it andden, heavy, and useless. Only by 
reflection upon the information we oe ran 
the mind mako use of knowledge, employ 
its facta for creative . There im a 
digeation and an assimilation of the mind as 
well aa of the body. 

In olden dayn meditation was regarded as a 
principal exercine of the philosophical life. The 
prophet wont into the wilderness, the cthical 
teacher sat with folded hands and closed eyes. 
To be quict waa not then synonymoun with 
idlencna. —— may acen by tho 
questions put before young men in competitive 
examinations —wo prize a masa of information 
far beyond the power to make use of it. The 
soldier muat give proof of knowledge of mathe. 
matica and dead languages, not of his capacity 
to lead a regiment or conduct a campaign. The 
civil servant muat prove that he han Homer by 
heart and historical datea by rote, not that he 
hae pondered hia knowledge and fitted himaelf 
for government. 

It is a common remark that to meet a great 
man is to encounter disappointment. The great 
eoldier proves to be an uninteresting man ; the 
brilliant philosopher in a dull dog ; the mighty 
financier a commonplace bore. We mina in 
our herors the dash, the vivacity, the forceful- 
now, and power which we have accustomed 
ourselves to think about in their connection. 


The Succeseful Man. But the man 
who — in work muat, almoat of 
necessity, prove socially uninteresting. He can 
never hope to possres the flourish —— —— 
the high apirits and the glittering ornamenta- 
— of the — pervon — — under 

yo ven aa ga ight -hearted 

— His insees baa not been won 
sudden rushes and un intuitions ; 
everiaating contributions to the and 
—— humanity have not been made by 
imprompta. Saccess which has 

by auch mothods seldom stays 


Almost invariably the leaders of mankind are 
quiet and drab-coloured persons in the brightness 
of Vanity Fair. Their success has been won by 
a continual of reflection, a en aia 
habit of meditation, a process and a habit which 
cause them at all moments to be self-questioni 
and self-answering. They have accustom 
themselves to absorb the light of the sun, not 
to reflect the glitter of every rush and taper. 
Tell a great man some fact of which he is not 
aware, and instead of anawering you with 
another fact greater than your own, or instead 
of rushing off to narrate his new-found knowledge 
to the world, he will ponder it, question it, and 
in his own gradual fashion 80 absorb it as to 
render it useful and homogeneous with other 
facta already stored for eternity in the treasury 
of his mind. 

— men had scen an — fall to the 
ground, but it was one man who deduced from 
that commonplace of human experience an 
eternal and universal law. Many men had secn 
the lid of a kettle dancing above the re 
of boiling water, but it was one man who built 
from the commonplace of life the steam-engine 
which has revolutionised the world. 


The Habit of Meditation. Accustom 

yourself to reficction, and you will almost 
amaurediy be Jed on to creation. Jt was because 
Charles Dickens had acquired the habit of 
meditating on everything he saw in boyhood 
that he waa forced, despite an unlikely en- 
vironment and an insufficient education, to 
ep ce eg dec a ra cara a a 
t any other genius of imagination. 
a man had walked the London sircees af night. 
but it was only Dickens who so absorbed and 
made his own the tragedy and the comedy of the 
town as to create in literature a faithful and 
eternal picture of the acone. 

The meditative man is usually the creative 
man. Inventors are silent men ; great genorals 
are seldom loquacious; captains of industry 
are not often chatterboxes. To be alwa 
retailing information is not generally to be 
creating knowledge. 

ia an instinct of meditation which is 
peal init 
surely never to learned ; but the habit of 
reflection, we believe, is one that can be culti- 
vated, and there are exercises to this end which 
every man, whatsoever his ambition, should of 
certainty find time in his life to practise con- 
ecientiously. Ife man would merely enjoy tho 
experience of his life, it is nereseary for him to 
acquire in some measure the babit of reflection ; 
but if a mam would succeed as an artist, as an 
inventor, as an artificer, as a teacher, as a 


discoverer, or in any of the fields of human 
that he'poseres ia coostant eeergy the habit of 

poseces in constant it of 
meditation. 

The Habit of Reflection. The common 
practice of giving a child a book, and after a 
page or two has resd questioning ite 
— thereupon, is an illustration the 
signal fashion in which we are thrusting reflection 
out of employment. One of the best cxercisca 
for — — the habit of meditation is the 
method which a wise governess employs with 
a child ; not questioning it as to details which 
ita memory may or may not have remembered, 
but rather questioning it as to the effect madc 
upon its mind by the lately under its 
consideration. For while memory is of slow 
growth, the habit of reflection is instant with 
every hour in a child's life. Watcha child, and 
you will ive it reflecting on everything 
that enters the field of its vision ; tell it a story, 
and at every point, by a question or a look, it 
will inform you that each incident of your 
narrative has set the machinery of ita medita- 
tion in motion. It is natural to meditate 
and reflect ; it is only the innensate habit of 
cramming with the details of information which, 
in the case of the multitude of school children, 
chokes, suffocates, and finally destroys this 
natural faculty. 

For the victim of this unscientific system of 
education, for the grown man who would fain 
page Haag sumething of the power of this natural 
faculty, the path is by no means an easy onv. 
He may cven find it painful to think at all, for 
he will be applying his will to a department of 
his mental equipment which has almost atro- 
phied. Many men confess that it is irksome, 
that it irritates them, to think out a problem. 
In such cases it in ne to begin at the 
beginning of all reflection, to return honestly 
to the experience of a child, and cultivate the 
habit of wonder. 

The Stimulus of Wonder. The carlicat 
exerciso of the brain in Nature’s process 
is wonderment. A child accepts nothing with. 
out wondering how it comes to be. ta 
watch should tel] the time does not interest it ; 
it wonders how the wheels go round. It wondera 
why the stars do not fall, why the waves do not 
flow over the land, why the flowers have a 

Facts do not interest it; the exiat- 


ild’s mind, and wander in the of 
Nature. He will soon be astonished to find that 


Research. The second exsreise fiows 
naturally cut from the first. ne 
has begun to wonder about Nature, directly it 
has perceived that life is a constant presentment 
of mystery, it becomes cager for an oxplanation 
of its problems. The —— teams it inta 
search after reasons. The least acholarly of men, 
when once they have perceived intelligently a 

blem in Nature, become studenta uf know. 
ee It is a healthy inatinot that loads us to 
sock after reasons and explanationa, and wo 
must be guided by it. Tho habit of consulting 
lopecdiaa ia one that loadsa infinitely farther 

than to the gratification of curivaity—it loads 


the way to reflection, which ia the beginning of 
creation. A man who has found o " uny in 
eecking fur explanations of all those 


mo 
nomena which stir hia wondermont ia not tikely 
to remain a seeker after facts; ho will proveed to 
a comparison of his discovericva with men of like 
taste; he will think about thom, turn them 
over in His mind, read about them, talk about 
them. 

Discussion. The valucof conversation with 
men of intelligence is hardly to be cxagyorated. 
The spoken word is more improsaive and 
suggestive than the written. word ; tho mind is 
more detached in convermation, in more ready 
to seize upon # point, to apprehend an argu- 
ment, to perc ive the drift of a theais More. 
over, it can question as it goes, and novds to skip 
no difficult ; In olden days, mon learned 
their philosophy by word of mouth, and students 
were talked into pedagoguea. A goud converan- 
tion is better than a treatiac. Speech, it has 
been said, is the electricity of action, Ho is a 
wise man who seeks a viva voce with his intolloctual 
superiors, nnd considers no day a good day in 
which ho has not cnjoyed the folicities of con- 
versation. A man discovers in conversation 
exactly bow much of the information he thinks 
he has acquired is really his own, has really been 
a honded, really grasped and abwerbod. 
Without these constant discussions, nu man can 
truthfully determine how surely he in laying tho 
foundations of his knowledge. And convorna- 
tion in not only a test of our studies, it is a toni: 
to our energies. It inspires us with fresh rolish 
for the intellectual life, and breathes into our 
spirit the quickening impulso of spiritual 
curiosity. 

Privacy. Finally, wo come to the environ- 
ment for the exercise of the faculty of 
reflection. It is now impossible fur a man to 
into the wilderness. We cannot commonly 
follow even Thoreau into the woods, who went 
there “to live deliberately, to front only tho 
emential facts of life, and sce if I could not learn 
what it had to teach, and not, when I came to 
die, discover that I had not lived.” 

But even more than in older and 
quieter periods is now the unity for refloc- 
tion. wise student will set apart a certain 
time in his day when he may escape the contagion 
of our rushing age and be alone with his mind. 
He will insist upon giving himecif an intellectual 
self-examination as severe and earnest as tho 
spiritual self-examination enjoined by religion. 


severest of chambers is neccesary, and even there 
ee ee ee 
ine 


necessity. Few people P . how 
—— gah asda peced pale t 
without breaking away into a hundred aim 

directions. It requires considerable concentra. 
tion of the will-power, even in of the 
greatest solitude, to follow ily and con- 
sovutively the thread of a single thought. Only 
with difficulty will the student learn ac to conduct 


distracted by valueless and wandering 
Montaigne once determined, “ solitarily and 
quietly,” to wear out the remainder of his life ; 
but he found that his spirit warred againat this 
seclusion, begetting in his mind ‘' chimernes 
and fantisticall monsters, so orderieusc, and 
without any reason, one buddling upon another, 
that at leasure to view the foolishnesse and 
monstrous strangonessc of them J] have begun 
tu keep a regiater of them. 

To sum up, the exercises for the creation of the 
reflective habit are: first, an intelligent response 
to the wonderment of Nature ; aecond, a evarch 
for ox tions and reasons ; third, a cultiva- 
tion of conversation with intellectual superiors ; 
and fourth, a recognition of the sanctity of 


Practica! Reeulte. Most people. sa 

a writer, are other people To be anceelf, to 
greatly individual, to be sincerely and splendidly 
self-conscious, one must be given to meditation. 
“| have more ing than all my 
teachors, for their testimonies are my moedita- 
tiona.”” By continual reflection upon what wo 
observe, and what wo hear and what we see, we 
grow to perceive the real meaning of these things, 
and from thie apprehonsion— far rarer than many 
I cay Spee go on to creation. No man 
pply his education who has not digested 
and assimilated it an he gors along. You may 
know all the volumes of this present work by 
heart, but if you don't give a certain time of your 
day to discussing them, and to reflecting upon 
them in your own privacy, you will fail to win 
from your knowledge the pleasures and rewards 


be find- 


ing in his ing words which check him and 
puszale him with thoir origin. 
To take a trite but striking instance. Every- 


knows what it means to say that a man is 
oatracieed ; but how many men know the inner. 
the reflective meaning of that word? A man 
with a smattering of will say that it has 
something to do with an oyster shell, and 
jeave it at that, sufficiently puzzled. The true 
student, the gr ye refiecting man, will hunt 
down the word till be has found how the Grecks 
recorded their votes on oyster shells, and learnt 
from his search into the meaning of this si 
word something of the history of a whole ; 
Looking —— at education ; and 
the more the habit of reflection ia 


his dictionary. It is the habit of reflection, in 

short, which determines a man to find out a 

aaa a a a 
atare. 





EIGHTEENTH CENTURY PROSE |trrenatone 
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WE have now learned enough to realise that 

the stady of English pros: must be pursued 
on lines different from those on which we under- 
took the study of English poetry ; whereas poctry 
is universally the voice of inspiration, oe in 
its development departe from the sphere of 
literature proper. Sometimes retaining but fre- 
quently losing its claim as literature, it becomes 
in turn the servant of theology, the handmaid 
of history, the medium of science, the channel 


theoretical enus. 


A Parting of the Ways. At the beginning 
of the eighteenth century the student stands at 
® parting of the ways. He has to distinguish 
between what is prose literature and what 
is not. To a certain extent the answer 
will depend upon his own bent or “ humour.” 
But he still has to ascertain why and when 
and by whom particular books were written. 
He must learn not only the history of those 
books, but become acquainted with their re- 
lationships—their position in regard to the 
treatment by others of the subjects with which 

deal—before he is able to satisfy himnelf as 
to their value. A French book of scientific, theo- 
logical, historical, or philosophical importance 


is usually of literary importance also. Tho 
rule in ce is, however, the exception in 
England. 


Turning aside for a moment from our historical 
review of the literature of this period, to take 
stock of what we have learned thus far, we must 
urge the advisability of some study of the 
political and social developments of which par- 
ticular books were either a cause or an outcome. 
The extent of this study will depend largely 
upon the student's desire to contine himself to 
or to range beyond the scope of bolles · letires. 
=— “ belles-lettres "in meant literature that is 
oy by the charm of its style or form 
apart from ite claims as a vehicle of instruction. 
It haa to be borne in mind in this connection 
that in the last result prose lives becaus: of its 
power not its prettiness. 


The Secret of Style. Charm and dis- 
tinction of style are ; characteristic 
of our cighteenth-century prose. The contary 
** found prose anti 


By J. A HAMMERTON 


— — —— 


great themes with a string of light colloquial 
sentences, any more than one would appoar 
at a funeral attired in fancy dress. To appreciate 
style one must bring to it s knowledge of : 
matical rules. But grammar is not all. ideas 
are not all. The secret of style lies in the 
character of the man behind the writing. For 
this reason, while we can but admire the 
finished grace of a Chesterfield, Johnson, with 
all his heaviness, compels our affection. 


thie nasind cvlearer shail 

injustice of the common indictment of the ago 
as one of shams and sentiment. Apart from 
the influence of Johnson, the age of Berkeley 
and Wesley and Whitefield cannot truthfully be 
deacribed as devoid of healthy enthusiasm or 
activily. It waa the age of our great historians, 
It was y some of our greatest 
philosophers and keenest critica, If it questioned 
the bases of religion, it quickened both faith and 


good worka. English writers of the period 
influenced Continental thought more perhaps 
than did the writers of any other period of our 


history. Eighteenth-century England, oa we have 
already seen, discovered Shakenpeare before the 
Germans. It standardised the essay, sowed 
the seeds of modern nature study end modern 
chemistry, gave birth to our first great novel, 
laid the foundations of our periodical litera. 
ture, stood sponsor to the beginnings of daily 
journalism, and crushed the system of literary 
patronage. Jt was the age also of political 
economy and of public eloquence. 


Chesterfield’s “Letters to Hie Son.” 
The eighteenth century is also rich in its letters. 
The corres of Horace Walpole has 
been 3 referred tw. Puulap Dorser 
Sraxnorg, Fourth Earl of Chesterfield (b. 1604 ; 
d. 1773), was a statesman and wit who © 
TEER UNE WURy CMON AG7E BEL BcOUME wr 
His Son.” Given to the world in 1774 by the 
son's widow, these letters were described 


every unders 
but every car can and does judge more or les 
of style; and were I either to 
to the —— matter, 

with all the and clegancies 
of style, to the strongest matter in the world, 
ill-worded and ill-delivered, . . . A person 


in the House of Commons, speaking two years 
0° — naval affairs, asserted we had 
then e finest navy upon the face of the earth. 


This happy mixture of blunder and vulgarism, 
you may easily imagine, was matter of immediate 
ridicule ; but I can assure you that it continues 
ao still, and will be remembered as long as he 
lives and speaks. Another, speaking in defence 
of a gentleman upon whom a censure was moved, 
happily anid that he thought that gentlem in was 
more liable to be thanked and rewarded than 
censured. You know, 1 ume, that lable 
can never be used in a senna. 

“You have with you three or four of the best 
English authors, Dryden, Atterbury, and Swift ; 
read them with the utmost care, and with a 


rticular view to their language , and may 
coaaibty correct that curious infelicity of diction 
which you acquired at Westminster, . . | 
Cicero says, very truly, that it ia glorious to 
exoel other men in that very article, in which 
men excel brutes, speech. . . Gain the 
heart or you gain nothing; the cyes and the 
earn are dee only ruad to the heart. Merit and 
knowledge will not gain hearts, though they will 
secure them when gained, { you have 
not a graceful rena, liberal and engaging 
manners, a preposseaning air, and a good degree 
of oloquence in — and writing, you will 
be nobody, but will have the daily mortification 
of secing people with not one-tenth of your 
merit or ——— get the start of you and 
diagrace you both in company and in business.” 


Cheeterfield’s Style. Much might be 
written of the argument set forth in the fore. 

ng extract. It is quoted for ita own sake. 

t the passage in given ale as an exam 
of writing at is at once clear, sim 
forcible, and polished. The aim of the writer is 
apparent throughout. The means he adopts to 
further that aim are direct. He describes things 
that are desirable and against them acta the 
means by which they are to be attained. The 
chance that ambition may not be sufficiently 
utimulated is provided for by the closing a 
to — ————— 
uses ey ords ts a on " happily * in 
the now obsolete sense af * accidental” and 
* accidentally.” 

By 
to 


Johnson's Fameue Letter. 
al — to Sponge J 
instincts ma ren famous 
— ld AGH Uehuoes eepesnied the 


apers by Lord Chesterfield r>:7——-— "© the 
to the public. 

years, my Lord,” wrote Johnson in 

1785, “ have now since I waited in your 

rooms, or wae repuleed from. door ; 

during which time I have been on my 

work through difficulties, of which it is useles 


favour. Such treatanent I did not expect, fur 
I never had a Patron before.” 

Johnson, it should be explained, had inscribed 
the “ Pian" of his Dictionary to Lord Chester- 
field after some intimation had reached him 
i that that nobleman was interested 
in the project. His letter continues : 

“Is not a Patron, my Lord, one who looks 
with unooncern on a man for life in 


the water, and, when he has reached ground, 
encumbers him with help? The notice which 


bi have been ag a to take of my labours, 
ad it been carly, had been kind; but it has 
been delayed till I am indifferent, and cannot 
enjoy it; till I am known and do not want it. 
I hope it is no very cynical asperity not to confess 
obligations where no benefit has been received, 
or to be unwilling that the Publick should 
consi me as owing that to a Patron which 
Providence has enabled me to do for myzelf.”’ 

Lord Chesterfield, to show that his withers 
were unwrung, laid this letter open upon his 
table for othera to see. Johnson, pressed for 
a copy of it, continually refused to give one, 
on one occasion: “ No, sir; IT have 

too much already." Johnson raw 
through the veneer of Lord Chesterfield's 
bearing the shrivelling heart of a bitterly dis- 
appointed man. 

Other Letter-writers. Among 
letter-writers of the cighteenth century must be 
— ena cota tak o letters 
of Cowper a a argument 

inst the —— —— icti 
when it is confronted with a style that is simple 
and sincere. Cowper's deli l letters desonbe 


other 


m2, 
Eh: 

B 

rie 
i 
3 


Tuomas Penxant (b. 1726; d. 1798) was 
another famous 


Gilbert White —— ——— — 
3 in os it ry an 
* of ~ were for a long 


time classics of their kind, while his “ Tour in 

Scotland” had an appreciable effect in stimu- 

lating travel in that country. The letters of 

Homrurgy Parpgarx, Dean of Norwich (b. 

—— ; d. 1724), give many details of old Oxford 
a. 


Various Writers of the Period. Among 
the divines whose work continues to be read may 
be named Wittiuam Warsvurton, Bishop of 
Gloucester (b. 1688; d. 1779), author of a 
voluminous work entitled ‘‘ The Divine Legation 
of Moses Demonstrated.” Warburton was a 
«friend of Pope, and a man who, said Dr. Johnson, 
** Praised me, sir, when praise was of value to me.” 
Ricnarp Hurp, Bishop of Worcester (b. 1720 ; 
d. 1808), was a pupil and biographer of 
Warburton. Dr. Gronox Campnxuy (b. 1719; 
d. 1796) wrote a valuable “ Philosophy of 
Rhetoric,” which is remembered where the 
** Lectures" of Huan Buiaie (b. 1718; d. 1800) 
are rather ungenerously ignored. Wituiam 
Pagy (b. 1743; d. 1905) wrote lucidly on the 
subject of Christian evidence. His ‘ Treatiae 
on Natural Theology and “View of the 
Evidences of Christianity " are still read ; but 
his ‘“* Hore Pauline,” a defence of the genuine- 
ness of St. Paul's Epistles, is his moat important 
work. An interesting controve was raised 
by the coarse satire of “‘ The Fable of the Bees,"’ 
a work of doggerel verse and prose commentary 
in which Bernagp Dr MANDEVILLE (b. 1670; 
d. 1733) ridiculed humanity with none of the 
— fervour, but all the savage contempt of 
Swift. 

The butt of Mandeville’s personal gibes 
was Lord Shaftesbury; he was attacked in 
turn by Bishop Berkeley (already montioned) 
and WILLIAM w (b. 1687; d. 1761), whose 
Serious Call to a Devout and Holy Life ”’ 
influenced men so dissimilar as John‘on, Wesley, 
and Keble. and stands by the side of Jeremy 
Taylor's “ Rule and Exercises of Holy Living "' 
as one of the most im ive devotional treatines 
in the language. The — Deista of the 
period, who denied revelation and traced their 
freethinking parentage to Lord Herbert of 
Cherbury, were Matrruzw Tixpat (b. 1653 (?); 
d. 1733), Joux Totaxp (b. 1670; d. 1722), 
Awruoxy Cotitms (b. 1676; d. 1729), and 
Waouam Wo.iaston (b. 1660; d. 1724). The 
Rev. Convers Mrppietron (b. 1683; d. 1750) 
wrote a “ Life of Cicero " (largely a iariam ) 
and a remarkably rationalistic “ Free Inquiry 
into the Miraculous Powers which were su 
to have existed in the Christian Church." His 

; direct style has manv admirers. The 
«"Hiistory of Civil Society.” by Dr. Apam 
Feacvsom (b. 1724; d. 1816), has been ranked 
as a companion to Adam Smith's “* Wealth of 
Nations.” Tuomas Rai (b. 1710; d 1796) 
wrote “ An Inquiry into the Human on 

Common ‘7 


the Principles of . 
oe ee eee ere 
(b 1753; do 3628). Dr. Ricuanp Puricz 


(b. 1723; d. 1791) wae a dimenting an 

whose approval of the French ution 
voked a fiery retort from Burko; he is 
known as a writer on morals and finance. 


Other Groupds of Scholars. roloring 
Davin Hartuzy (b. 1705; d. 1737) an 
ApranaM Trexer (b. 1705; d. 1774) in 
adopting the thoory of the association of ideas 
came Josxrn Prizstiey (b. 1733; d. 1804), 
who, as a controversialiat as well aa a writer. 
wat distanced by Bishop Horsiey (b. 1733; 
d. 1806), the accomplished editar of Sir Isaac 
Newton's works. Priestley ia beat remembered 
as the “ father of modern chemistry.” the author 
of a “ History of Electricity,” and aa the man 
who discovered oxygen, but by a blind attach- 
ment to theory failed to appreciate its xignifi- 
cance, leaving that honour to Lavusaler: THomas 
Paine (b. 1737; d. 1809) wrote an influential 
book on ‘ The Rights of Man," in anawer to 
Burke, and waa himself very ably answered by 
MLBERT WakeErFia.p (b. 1750; d. 1801). The 
Greek scholarahip of Ricuarp Porson (b. 1759 ; 
d. 1808); the tranalation of Demosthenes by 
Dr. Thomas Lecanp (b. 1722; d. 1785); the still 
unapproached tranalation of the Koran by 
Grorus Sace (b. 1007 (2); d. 1736); the version 
of ** Plutarch's Lives" by J. and W. Lasnanounr 
(b. 1735; d. 1770, and b. 1721; d 1772); the 
standard translation of Josephus's “ History of 
the Jews,” by Wittiam Wuiston (b. 1667; 
d. 1752) ; the atill popular version of * Gil Blas” 
by Topias SMou.ert (b. 1721; d. 1771), whow 
** History of England © must also be noted ; the 
translation of the “ Satires of Horace" by the 
unhappy CHaistopHeR Smart (b. 1722; d. 
1770); the “ Don Quixote” and the “ Rabe. 
lais'’ of Peren ANTHONY Morrecx (h. I000; 
d. 1718), who completed the work of Sir Thomas 
Urquhart, all tostify to the learning and literary 
activity of the cighteenth century. 


An Age of Scholarship. Hut this list, 
long as it is, and irrespective of the fact that 
we reserve fiction for separate consideration, is 
far from comprebensive. We have not yet 
mentioned the translations from the Sanskrit of 
Sir Wittsam Jones (b. 1746; d. 1784), the 
acholarly discourses of Sir Josnvca Reynoips 
(b. 1723; d. 1792), the valuable ° Diversions of 
Purley " of Joun Honxx Tooxg, the philotogist 
(b. 1736 ; d. 1812); the histories and bigraohion 
of Jonx Srayes (b. 1643; d. 1737), the educa. 
— l meee of —— a — d. 
1748). ** History o “and “ His 
of the Puritans down to 1689 "* of Danizt Near 
(b. 1678; d. 1743); the sprightly “ Memoirs of 


the Reign of George II." of Joux Lorn Hravay 
(b. 1606 ; d. 1743), the “ Di of the Dead” 
of the first Bano Lytreron (b. 1709 ; d. 1773), 


the colossal “ Commentaries on the Laws 
” of Sir Wizsam Biackstonx (b. 1723 ; 
d. 1780), the “ Biblical Concordance ” Pe 
d. 
by 


g 


Ataexamper Cavorgn (b. 1701; d 1770). 

** Anecdotes " of Joszrn Sruxce (b. 1609; 
1768), the “ Anecdotes of Samuel Johnson "’ 
Mrs. Tumarsz (b. 1741; d. 1821), the essays 0 
Mrs. Cusrosr (b. 1727 ; d. 1901), the “ Travels” 
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of Mcxvo Pans (b. 1771; d. 1906), or the 
admirable ian studics of Rionann 
Fanwen (b. 1735; d. 1797), Guonaz Srexvens 
(b. 1736; d. 1800), Isaac Resp (b. 1742; d. 
1807), Epwuwp Matonsg (b. 1741 ; d. 1812), and 
Jonn Dawn (b. 1657 ; d. 11734). 


Early Journalism. It is of interest to 
remember that “ The Times,” first started as 
“The Daily Universal Rogister’ in 1785, 
came out with {ite present title on January 
Int, 1788; that the “ Gentleman's — 
dates from 1731 ; and that there was a “ 
— oe 1732, a “* each Matt som 

49, a °° Lit — “ and-a * Criti 
Review "' in 1756 : ile, in addition to other 
encyclopedias, the “ Encyclopedia Britannica " 
pore for the firet time in 177), in three 
valumon, 

A Piea for General Knowledge. We 
have thus arrived at the end of the cightcenth 
century in our study of English prose, and 
havo thought it well to maintain up to this 
point our historical treatmont of the subject 
rather than to dwell at any length on the practical 
aide of prose atudy or the examination of apecial 
branches of prose writing, though we have at 
least gleaned some useful knowledge by consider- 
ing the different styles of tho maater-writers of 
the age. But prewently we shall look more closely 
into the fabric of our Engliah , now that we 
are coming into touch with the living and 
growing prose of our own time. This great 
distinction has to be noted between the eigh. 
teenth century and our own time: that the term 
“aman of letter" formerly stood — even into 
the middle of the Victorian Age—-for one who had 
ranged at will in all thane fields of study repre. 
wented in our history of eighteenth century 
prose writers: philosophy, travel, history, 
fiction, science, religion, etc. Unhappily, but 
perhape inevitably, the nineteonth century saw 
a great change in the direction of “ specialising.” 
not only in the case of writers, but in that of 
readers. Authors now find it profitable to limit 
themselven to one branch of literature only ; 
readers, with far leas reason on their side, are 
too prone to fall into the same habit. In the 
eighteenth century it waa acoounted no discredit 


to a writer that he ex his energies in 
many diferent —— that he wrote 
ories, biographies, poems, criticisms, philo- 
sophies, stories. Io our day this would be to aa 
author's disadvantage; publishers would de- 
mand that he ser arg ie gg te arene 
which they most rapidly. That 
author's excuse, and it is a valid one; but the 
reader who confines himself to only one class of 
ee 
be wel dencapng orp. pape ye 
to the ‘‘ men of letters "’ of the eighteenth century, 
who the whole varied field of literature 
as their hunting ground, and were not content to 


linger unduly in one particular corner of it, but 
to range throughout ita Jength and breadth. 

“A report? of Eigh-- 
teenth Century Literature (1660-1780),” by 
Edmund Goase (Macmillan, 7s. 6d.); “‘ The Age 
of Pope,” by John Dennis, and “The Age of 
Johnaon.”” by Thomas Secoombe (Bell. 36. 6d. 
each) ; “ English Prose Selections,” edited by Sir 
Henry Craik, with critical introductions by 
— — —— — Ta. 6d. a 
8a. 6d. each); “ teen tury Vignettes,” 
by Austin Dobson (Chatto & Windus, 4 vols. 
tw. cach); “ Eighteenth Century Essays on 
Shakeepeare,”’ by D. Nichol Smith, M.A. (Mao- 
Lehose. 78. 6d); “ The Spectator,” edited by 
G. A. Aitken (Routledge. 6 vola. 1s. each); 
Boewell's ** Life of Johnson ” (Froude. 50.); the 
late Sir Leslie Ste ‘ss “ of English 
Thought in the — ——— ” (new 
edition, 1902); * English Utilitarians,” 
‘ Hours ine Library.” and ‘ Lives” of Johnson 
and Swift, in the ‘'' English Mon of Letters" 
weries. The more expensive works can usually 
be seen at the public libraries; where the student, 
having mastered the outline of the period, 
desires to read particular works. he should first 
of all prog ai of — and excellent 
reprints now being pubtis #0 maay leading 
firma. There is “A better of ite ind than 
the " English Prose Sclections,"’ and Mr. Gosse’s 
book is most helpful ; but Sir Leslie Stephen is 
the greatest authority on eighteenth century 
philosophy. The lighter side is safe in the hands 
of Mr. Austin Dobson. 


Continued 
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Its Relation to the 15 


Comtinual tran 
Sea 


By Dr. A. T. SCHOFIELD 


WE now a h the most difficult part of 
physiology—that borderland when it 
touches psychology, when body and soul, and 
matter and mind meet; fot the central 
nervous xystem, composed of brain and «pinal 
cord is the exquisite instrument that enables 
impulses of mind to be translated into move- 
ments of matter, just as a piano or organ 
materialises the musician's dreams into sounds 
of harmony. These centrea, acted on by the 
mind and will. constitute the engine, or driving 
power, of the whole body, and the nerves just 
described are the connecting wires between 
those batteries of force and the machinery 
to be moved in the body. 

The Spinal Cord. We will begin with the 
spinal cord, becaune it is the moat ancient nerve 
structure in the body, and the brain has been 
developed from it. It will be seen in the section 
on Biology how far the spinal cord carries us 
back, whereas the brain proper is of much more 
recent origin. According to our custom so far. 
we begin with the structure, and then proceed to 
the functions of the nervous syatem. 

The spinal cord is a flattened cylindrical band 
of soft material eighteen inches long ; it in nearly 
one inch in diameter, and weighs about an ounce. 


Ite Shape. It is somewhat oval in 
shape, and one section is grey inside and 
white out. The cord, like the brain, is 
partly divided into 
right and left 
halves. All along 


it pairs of nerves 
are given off right 
and left, both in 
front and behind ; 
and these pasa out 
into the body be- 
tween the = ver- 
tebra ; while at the 
end the cord itself 
dividra up into a 
bunch of white 
nerves called the 





RPINAL 


110. sxecTIOX OF 
CORD IN THE CERVICAL 
REGION 
, a Central tabe 4 Grey matter 

cauda equine, be- ¢. Posterior sensory d 


causc it is like a ‘err motw moves 
— The cord i li 
ts position. is really a 
tube, there being a small hole or foramen in the 
centre, running from end to end, lined with many 
ciliated epithelia. This tube is surrounded 


shape of a butterfly with outstretched wines 
[110]. It is also like two large “ commas " back 
to back, united by a band. in the centre of which 
the small tube runs. It consiata of nerve colls 
and naked axis cylinders, and ia rather pink, from 
the amount of blood which circulates in it, and 
is four times an great aa in the white matter. 
Thia part of the cord conaista of medullated 
nervcs, blood-veasels, ete., all embedded = in 
neuroglia, which is a close network of fibres. 
Grey matter contains four-fiftha, and white 
matter threo-tiftha of water. 

Its Work. The white matter geta less and 
leas from above downwards, as the nerves com- 
posing it become fewer, while the grey matter 
suddenly enlarges at. the spots where the nerves 
of the arma and 
logaare given off, 
there being hero 
| a great increase 
an fl | of nerve cells, 
oN owing to tho 


111. SECTION OF HPINAT. CORD, = — in 
SHOWING NERVES ON THE a 0: a iT ha. bl 
LEFT pointa. Only 


1, Anterior cont 2. Posterior cor! about half the 
3. Anterior — — Posterior spinal nervea that 

seneory oerven 5. Charggiiists cna form yy 
teriar nerve 6, Nerves on right cnler the cord 
pasa into = the 


brain, a large number terminating in the grey 
matter. 

The spinal nerves come off in 36 pairn between 
the vertebra, leaving the cord on vach sido 
by two roots, anterior and posterior, The 
anterior pasa out in several bundles from the 
front of the grey matter of the cord, and are 
efferent, or motor, an is proved by the fact that all 
motion ceases in the part they supply when they 
are cut, while sensation persists. The posterior 
roots come off from the back of the grey matter 
in one large trunk, and shortly after they leave 
the cord, and before they join the anterior, they 
pass through a ganglion, or a swelling, compozel 
of nerve cells on the trunk (111). These are 
afferent, or sensory in character, asia proved by 
the part they supply losing all feeling when they 
are cut, while it still retains its powers of motion. 
The function of the ganglia has bren explained 
in the section on Nerves to be that of nutrition. 


Course of the Nerves. The coun 
of the nerves in the cord is threefold ; 

The afferent, or nervea, entering at 
the hack, ascend to t brain the 
ior and lateral segments of the cord. 
The efferent, or motor nerves. leaving at the 
front, descend from the brain along the antcrior 

and lateral columns. 


The third class, thoxe terminating or originating 
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in the cord, constitute, as wo bave said, nearly 
half the entire mana, 

One point should be noted, and that is that 
both motor and fibres crows to the 
site siden-—the motor at the top, just 


they enter the cord, and the sensory at the leye! 
Satie Sere ed. een Ree Pe 
through ganglia. . 
The — re — for the motor 
nerves are in t rain proper —any degeneration 
in thom extendas downwards; w 5, a we 
have seen, the nutritive centres for the - 
ganglia, or the pus- 


wi 


eonaory nerves are in the 
terior roots, rig an 
extends upwards. 
Four Functions 
of the Spinal Cord. 
The functions of the 
espinal cord are prin 
vipally four in number 
-~peflective, conductive, 
tranaferent, and trophic. 
Ryruex acnion con- 
sista in a roaponse to a 
ansation, or it may be - 
to an afferent impulac 
ovutaide conaciouanens ; it 
in fully described in that 





art of the courm deal- ’ ff Pa , 
with the brain. ay # — eee aig ans 
¢ in - ro very thic opaque 

— of Bi * a yee r ree 1 Tt in called the Dara 
force through the cord Some OL Mater. 
to and from the brain. fm GT tee The Outside 

Teaxsrragnck iv the — Cov Dura 
diffusion of norve force be oe Nn Mater (or Hard Mother) 
to neighbour nerves, a ees a s «0 called because it 

Taovme gy ete fe 4 — = - ; rough, hard, and ian: 
consist in the nutrition i Ce ns 


of norves, and are well 
exhibited in the pos. 


terior ganglia of the 
inal cord. 


We now turn to consider 





yiekding covering of the 
in. Its outer surface 


the brain, which forms cord i 
tho eetghi'y tie boas 112 LPT SROTION OF THE HEAD AND Wack — —— ah - 
(in babies uth); inf: Cervical veretine 1. oe form the outer covering 
: 2. Dorsal vertotrve 17. i wmasxilia : 

es. arpa it is 144th. 2 18, Muscular substance of of the cord, being, bow 
part, "The English : é. toenail i roel tone — ces Ed 
ots ate ee Eee —— 
47 of. Ae aS armel em 38 It is made of a similar 
may h an little as {4: Ppinel core ening of inee matorial to the white of 
16 on., while a scientific cauals fer epinal nerves $7. Gheophages the eye. It forms abo 
man's (Ouvier'’s) may oy — —— the outer of 
af Vbrain “doce tot, = Sard pata — sag he te 
however, always mean great intellect, for a and inside the akull the Inyers separate and form 
mach At three, yonte oh the beeit fel, reccre of tisod’ trem the brain The arorinn 
ma return : 

of ite full size ; at twelve, th; at fourtorn it ee 
reaches it, the development of fanctions all help to supply the brain. The Dera Mater 
may go on to forty. eends a strong arched division down, like a 


sickle, between the (wo balves of both the greater 
and leeser brains, stretching from before back- 
wards ; and aleo a hori- 
zontal laver between the 
leaser brain below and the 
greater brain above [118] 


The Middle Cover: 
ing. The Arachnoid (or 
Spider) membrane is xo 
called from its deloate 
structure, resembling a 
spider's web. [tina closed 
and empty bag. consiat- 
ing of two lavers, and the 
brain is folded up in it. 
The outer layer rest» 
against the dura mater. 
and the inner one against 
the third membrane of 
the brain. At the base of 
the brain a good deal of 
fluid often collects in the cavity, and thus forms 
part of the “ water-bed.” on which the brain 
reste, The main bulk of the (uid lies, however. 
betereen the arachnoid and the tnnermoad membrane, 
in the space between the two. This: thud os 
watery, slightly saltish in taste, and is called 
cerebro-spinal fluid: it is very hke lymph, and 
is the drainage of the bram. 

The Inside Covering. The Pia Mater 
(or Pious Mother), the innermost membrane of 
the brain, is so called because it takes such 
excellent care of the valuable organ—the 
brain—within it. Tt is a single layer of very 
fine membrane. holding together a perfect 
meshwork of blood: vessela that) spread in all 
Gircetions over the 0 
surface of the brain. t r oe a 


It dips down be. 4,9. ; : 
(eins call the con- ‘ h X Q AR, t ,f ? 4 
volutions, and ty AA tat tM 
ip oh y’ | be, 

4 0 OY. 





113 rosTERIOR scR- 


FACE OF MEDULLA 
1. Anterior pyramid 
2. Olivaryx loots 

3. Restifoorm lauty 

4 Spinal cont 


adheres closcly to 
the brain sub- : 
stance beneath, ry 
though quite loosely 
to the Arachnoid | an » + 
above. ; { | 
The Brain. i J —— 
When these three 
membranes are strip. 
“d off, the cere- 
rum, or brain. is Anh 4! 
seen pare ; Av y 
soft mass nearly Sib. & 3, | he 
in weight (117). If yf * — 4 
we carefully take the ‘i eee 
i 
57— 
ames x hyo 


brain out of its bony 
why ff LF 
’ Biv iang,/} 
— eee ass 


case, and examine 
4 i 
( a 


— 
· — 


72 


27 


it [112] minutely, 
we notice at once 
certain features. In 


the first place, there <9 [00 (fw 

are two ins—the A dee. aos 
larger one, the cere. <a — 
brum, in front and — Ray” 
above; and the 116. 


little one, the cere- LAYERS OF CORTICAL GREY 
bellum, below and MATTER OF CEREBRIUN 
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behind—the one as big as a melon, the other 
the size of a small orange. A girl's head with 
part of her hair done in a 


— XY small knob behind very 
Nr much resembles these two 
7 i brains. 

— A Woman's Brain. 
4 . Brains do not, as we have 


shown, all weigh ahke. The 
average in about 45 oz, the 


at . extremes ranging between 

a ee tib. and 4 Ib Ina child 

“a three vears old the brawn 

! isconly | tb. liehter than 

— noman's, and when it. is 

° twelve vears old itis 

only 2 dbo; and when 

115 aNtrKRIOR strR- fourteen, the brain has 
FACE OF MEDULLA Teached = ita full) weight. 


A Pou BB Medulla Aftér forty yearn of age 
the brain gets about oan 
ounce lighter every ten years, The brains 
of women are about } Ib. less than) those of 
men, not because they are lighter in proportion, 
but because the whole body is generally of a 
smaller size, The brain of the larger apes weigh. 
under Poth 

Another 
fenture oi 
that both 
brains ate 
divided by 
a cleft 
down — the 
middle into 
two halves 
—right and 
left. The 
two halves 
Appear ox. 
wetly alike, 
and are 
jomned te. 
gether by a 
brow lund 
of white 
114. SECTION OF BRAIN FROM ABOVE maltler 


1. Corpus etrintus 2, Ongete  Chimdmanetie about the 
3. Third veatricle 4, Fourth ventricle centre of 
6 Fitth ventricle 6,7. The two lateral 
veutricles 8, Corpora quadrigenuina 9, Pum. the cleft 
terior surface oof oinedulia oblongata called the 
10. section of cerebrilum 14. Butertor 

Or puwa 
(‘alloaum. 


af left hemisphere of corebethim 

We next observe that the large brain may 
roughly be divided into three regions, or parta, 

The upper part, whieh includes all the surface 
of the brain, or cortes. ina mass of convolutions, 
ooking just Tbke a number of anaken twisted 
together. Between the folda of thene convolu- 
tions the Pia Mater dips down, carrying the 
blood. vessels. These folds are very intricate, 
and run in all directions. If the surface af the 
brain were flat. it would not be a quarter of the 
extent it is when folded up in convolution. The 
folds not only enormously increase the super- 
ficial area, but are connected closely with mind 
power, for the cleverer a man the deeper and 
more numerous they are. In a child they are 
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comparatively few and shallow, but rapidly 
mercase with age and education. 

The mid brain is quite different. Tt includes 
all the central part and under surface of the 
cerebrum, and consists of masses of nerve 
aulmtance- two in front are called the Corpora 
Striata, and two behind the Optic Thalami 

The lower brain is called 
the Medulla Oblongata (113 
(or oblong marrow), and con- 
nects the large brain with the 


smaltier brain, or cerebellum, 
behind and the spinal cord 
below. It also in partly 
divided in two, and contains 
a dong. hollow «pace (the 
fourth ventricle), and several 
amall masses of nerve matter 


the size af peas or beans. 

There are also several other 
ventricles, or empty chambers, 
in the brain: one being as much 
as 4oin dong © with channels 
leading from one to another, 


What the Brain Looke 
Lite. If now, with a large, 
sharp knife, a horizontal shee 
m oftaken completely off the 
cortex, we yet oa very good 





nerve matter, two —the Corpora Striata—con- 
nected with motion, and two—the Optic 
Thalami— with sensation. Behind these, again, 
are four little bodies —the corpora quadngemina 
—like four white peas, where the nerves of sight 
terminate, and where the power of sight really 
existe, for, if these are destroyed, the person is 
quite blind, though the eyes 
may be perfect. 


The Lower Brain. Per- 
haps we may get a clearer grasp 
of the divisions of the brain 
if we follow them upwards from 
the spinal cord. When the 
cord reaches the brain it 
spreads out and flattens and 
divides from the hack so as to 
he spread open lke a split 
herrmng : this in the medulla, or 
jower brain, underneath [115]. 
Across ate front) is 4 broad 
hand of tibres known us the 
pons, or bridge, which. passing 
upwards on each side, as con- 
nected with the little brain: or 
cerebellum, which rests im the 
medulla above. Beyond this 
bridge of fibres the medulla 
divides into two great) pillars 


view Caf the wavy external 94g rie pars SEEN FROow | The crara cerebri- which pass 
border of prey substance follow. BELOW up to the mid brain, each 
Vr the outhnes of the can. 34 Hight (rontaliebe Bo daft Qrontat forming therein the two masses 


volutrons, and looking just bebe « —— eas 2 at of prey. nervous matter we have 
7 : : Teloporn andoe: tohin wrerdes : = F ‘ . : 
Whe the shaded margin that panda Coretelhan Ho Craseeebm Sten the Corpus Stratum in 


2 Cts ce rebel 
rer ON Gptti« 


weed to indicate the comst-dine 

in all old faxhsonedd mip 
The Empty Spaces in 
the Brain. Jf a xecond horizontal whee be 
cut night dawn to the connecting band of white 
fibres, we pet a atl better view. The whole 
of the braun so far ie qoaite solid and soft, hke 
the curd of milk, white insde, and grey round 
the wdyen, ‘The next shee will cut through the 
roofs of feo of the tive caverns, or ventricles, of 
the Dram [194] which have long extremities 
hike horns, and he 
on each side of 
the connecting 
band and in the 
centre oof each 
henuaphere. Their 
pecuhar shape 
and the rounded 
MASACR Tising in- 
sile them are 
very cunous, and 
their use in not 
fully known. The 
other three ven- 
tricken are in the 
hase of the brain 
and medulla, and 
117. THE BRAIN 6EEN FROM are very) small. 
ABOVE AFTER newovaL or Beneath the two 
THE SKULL-CAP lateral ventricles 


fe aud R& Lett and ht — we reach the mid 
omlapheren Girvat keagit ucdlingl . 
tahe 3, Cevipiial bes large manner of 
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front, and the Optie Thalamus 
behind. From these masses 
tuo bands of fibres pass up- 
wards und are folded backwards, mght over 
the mil brain, forming eventually the two 
ecrebral hemispheres and all the convolutions 
of the cortex in the upper brain. 

The Five Lobes. ‘There are tive lobes in 
cach half of the cortex—the frontal in front, the 
parietel, or middle lobe, separated from the 
former by the great ficaure of Rolando; then 
the temporal, 
at the side, 
also Ne pA - 
rated = from 
the first by 
the fissure of 
Sylriua, The 
— 
hind, and 1s 
a-parated by 
the = pariete- 
ocrimta!l fis. 
sure. In the 
centre is the 
tifth lobe, 
known as 


(2 ee oY 


BRAIN the Island 
A. Skull B Dura mater ( Right and of Rhead. 
tef{ hemispberce 2) Parietal hades EO Cor. About 
pus callosum 5 
2 in. down 


between the hemispheres, or alightly oe para ting 
them, can be aren the broad white band of 
fibres that connecta one side with the other 


(Corpus Callosum). We will now look at these 
three divisions and the cerebellum a little more 
closely. If the convolutions of the cerebrum be 
examined in the upper brain, or cortex, they 
will be seen to have a grey appearance [116]. 
and if cut, it will be seen that 
there are several very thin 
layers of grey and white 
matter alternately for about 
4 in., and then the inside of 
the convolutions and the 
whole cerebrum are pure 
white. The depressions be- 
tween the convolutions are 
about Lin. indepth. Although 
the exact shape of the convo- 
lutions varies in each indi- 
vidual, just like the features 
in the face, yet there is 
always a general plan fol- 
lowed, so that the leading ele- 
vations and depressions have 
all received special names[ 118]. 

Organs of Smell! and Sight. At the 
base of the brain and in front we see em- 
bedded in the under side of the hemispheres of 
the cerebrum the two nerves of smell (olfac. 
tory bulbs) as they proceed forward to the nose 
(119). They consist of two large masses of grey 
matter that receive the impression of odours, 
and two large white 
nerves that carry the 
sensation on to the brain. 
Further back you see two 
larger nerves crossing each 
other from right to left, 
and running backwards 
into the brain. These are 
the two optic nerves, or 
nerves of = sight. The 
reason they cross, and 
thus mingle together, 15 
in order that cach eye 
may see alike. 

The medulla in some- 
what pyramidal in shape. 
and is about 1} in. long, 


1. Fourth 
3. Superior 
4. 


rus 


loin. bread, and 3 in. 
thick, 9 The cerebellum 
that rests upon it )ois 


4 in. by 2} in. and 2 in. 
thick, and conssts of a 
body and three pair of 
bands, or cura, two upper 
ones connecting directly 
with the cerebrum, two 
forming the bridge, or 
pone rorola, and two connecting behind with 
the medulla direct (120), The surface of the 
cerebellum is not in convolations like the cere- 
brum, but is in fine vertical plates, all being 
grey outside and white within, the arrangement 
or section being in branches, bke a tree. 

The Nervee in the Brain. The nerves 
in the brain have heen grouped generally into 
three great divisions. 


121. 
Taotated arid boghity rmuguified ter shew contued trots 





120. FUURTH VENTRICLE WITH 


LEPT CEREBRLLUM (SECTION) 
ventricle 


4 af 


Cerpora quadrigenina 
belli (section) 





PHYSIOLOGY 


1. Those that connect every part of the 
cortex of the hemisphere with the great 
ganglia of the mid brain (corpora striata, optic 
thalami, and the corpora quadrigemina), both 
motive and sensory. | 

2. Those that connect every 
part of these ganglia with 
the lower brain, or medulla, 


and the spinal cord, both 
motive and sensory. 
3. The peripheral nerves 


that leave the apinal system 
and form the nerves proper. 

The grey matter of | the 
brain is composed of a basic 
substance — neurozlia — and 
closely-packed cella of every 
shape and size [121], with 
an interlacing network of 
naked axis cylinders, 

The white substance is one 
mass of medullated nerves pass- 
ing to and froin all directions. 

How Blood Feeds the Brain. ‘The 
blood supply of the brain is of a special 
nature. The total amount passing through 
the brain is not) very great, but five timer 
as much circulates in the grey matter as 
in the white, the former beng the true centre 
of metabolism in the nerve cells connected 
with the action of mind, 
There ais probably a con- 
trolling centre in the 
Drain for regulating — its 
own blood supply. If 
this docs not act well, 
any sudden) change in 
the position of the head 
causes dizziness, or ver- 
tige. The arteries lead. 
ing ote the brain are 
exceedingly tortuoun, thus 
by mechanical moamn 
lexmening the foree of the 
heart'a beats: and there 
ix a circle oof | arterien 
at the base of the brain 
(the circle of Willa) to 
ensure a free supply to 
all parts. Large lymph 
Apaces ext round the 
artenes, that when 
these expand they do not 


2. Unferver crus 
the so cewedoe dine 
8 Left cere 


press oon the brain sub. 
atance. 
BRAINS CELL F 
The large veins are 


not true veins, as they 
contain no munacle fibre, nor valves, but are 
open channels, called sinuses, formed by the 
bone and Dura Mater, and can neither be 
compressed nor distended. 

Besides moving with the heart the brain risca 
and sinks a little with respiration. 

Note. In the title to the illustration on 
page 1604 the words Tibia and Fibula should be 
tran: powd. 


Continued 
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Hence, to obtain the produet of tire compound 
expressions we take the sum of the products 
formed by multiplying every term of the one 
e+ pression by everu term of the other. 

Example 1. Multiply 3r + 4u by —x + 2y. 

The product 

= (Gr + 4y) ~ (—2 + 2y), 
or, as it is usually written [ Art. 3], 

(tr + 4y)(-7+ 2y) 

a (Br) ( — ar) + (hr) (2) + (4) (7) + (4) (2), 

= — Sut Gry — dry + Sy", 

= —Sz? + Qrys By? Ans. 

The work is generally arranged as follows, 

or + 44 
-~ re Dy 
- sr? — 4ry 
tiny By? 


~orts Sry + Syt Ans. 
Ee SE 


FXFLAXATIONX. Write the multiplier under 
the multiplicand. Multiply every term of the 
wultiplicand by the first term, — 9, of the 
multiplier as in Ex. 1. of Art. 26. Neat, 


multiply every term of the multipheand by the 
second term, + 2y, of the multipher, write 
“hke" terms of the two products in the sane 
columns. Finally, add the twe dines, asim 
Ex. 1. Art. 15. 


28. When the multiplier and the nadltiphiesned 
consist of terms containing different: powers of 
some common letter, it will be found convenient 
to arrange the terms in the following way ; 

In each expression put the term which con- 
tans the highest power of that letter first, the 
term which contains the next highest: power 
next, and soon, This is called arveanging the 
er pression aecording to deseending powers of that 
letter, The expression dat -— 2 477 -r ear! 
when arranged according to descending powers of 
ro leeomes or! Ox + 42% - 7-2. Tia similar 
Way We NAY Arrange an expression according fo 


aacending powers of some particular letter, Fer 
example, if we arrange y! - xiy. frye oo 
in ascending powers oof oy we obtain 


~h- rly + ery yt. 
Tt should be remembered, however, that thas 
rearrangement of the terms, before beyimuiny 


the multiplication, is not absolutely ucccaary, 


The reason for doing moan that it saver sone 


trouble in getting the lhe termes of the product 
inte the proper column. 

Example. Multiply 2° - zy? « 2y?-4a°y by 
ye ae Dry. 

jr - 4xty- ory 

re ory Eee J x 

Brie 4xty— ory? + ory’ 

~ fixty— Sry? + 2r7y? - dry! 
byt ~ 4z°y?— ry! + 2 

zt — 10xty ~— 1c 'y" ~ hry! + 2y Ans. 

Expcaxatiox. We have here arranged both 
expressions in descending powers of 7. Note 
that by su doing we have als arranged them in 
ascending powers of y. We then work from 
left to right, multiplying first by 2", then by 
- 2ry, then by y¥°, finally canlbining the hhe 
terms as in addition. 
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DIMENSIONS OF EXPRESSIONS 


29. When a simple expression consists of the 
product of on lotters, it is said to he of a» 
dimensions, or, of the ath degre. Numerieal 
factors do not affect the degree of an expression. 

Thus, a7, that is aa. in of two dimensions, or 
of the second degree, Saty: is of the fourth 
degree, since it consists of the product of four 
letters, ary:. 

The degree of a compound expression is the 
degree of the term of highest dimensions con 
tained init. For example, fab — debe @ is of 
the fourth degree, sinee the term of highest 
dimensions, 2a", is of the fourth degree. But, 
in speaking of the degree of an expression, we 
sometimes only take one particular letter into 
account, 

Thus, 2a%h - 4abe i of the third dearee on 
a. Tt of the first degree inh, and the second 
degree inc. 

An expression of the second degree is often 
called a quadratic expression, 


HOMOGENEOUS EXPRESSIONS 


90. A homogeneous expression ix one in which 
all the terms are of the sane dimensions, 

dr = Baty: oy? is homogeneous eapression 
of the seventh degree, since cach term is of the 
seventh degree, 

We have seen in Art. 27 that any tera in the 
product of two inultinemials is obtamed by 
nittitiplying aterm of the one madtinemial by a 
term of the other. It is clear, then, that af ench 
of the multinenials is hemogencous, their pre 
duct) will be homogeneous, For eanniple, al 
every tern oof the iultipher is of the seand 
degree, and every tern of the maltipheand is of 
the third degree, then every term of the product 
will ln of the fifth deyrec, since 20405 9 Sev 
the Example im Art. 28. Tf every termi in the 
product was net oof the tifth degree, then we 
should knew there was a mistake in our 
multiplication, 


PRODUCTS BY INSPECTION 


81. The student must learn to write down the 
product of two, or of three, such factors is 
tothe hbase, without geomgy through the 
process cxaphuned in Art, 27, 

If we do the actual maltipheation we tind that 

(xr ay(ri hy xtaars brs oh, 
which may be written 
rie (as by x4 ab. 

This result will be true whatever values a and 
binay have. A general result, such as the one 
just shown, is called a formula, 

Let us new give xpecin) values to a and 6. 
Suppose a: dand b -- 2.0 Then we have 

(x> s)(r-2). zie (8-2) xr i yf -2) 
a4 6. 
Or, ifa- -Tandh - 4, we get 
(x—-T) (r+ 4) cztt (-7 + 4) 7r44(-7, 
~ gt be ~ 2H, 

We sce, then, that the product of two such 
hincinials as 7 + 6 and 2-5 consists of three 
terns, and that (i.) the first term in 2°; (11.) the 
coefficient of 7 in the mun, taken with thew 
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MATHEMATICS 


proper signs, of the second terms of the bi- 
trenntaln : (ii. ) the Chive terns a the product of 
the mnie (wo tern, 

Jn the same way, by actual amltipheation, we 
find that the product of 4-0, cb andre 
in 
. ahe. 


rie (as birypr? (he. en ahs 


Hener we canat once write down the prodnet 


of three such inentinle aso Your doa 4. 
Thus. 


(ei Spta dyn 4) 
ro (2 14) ar 
eed ee ee, ee Pe 4. 041) 


wl or 

Mer alittle practive, the second dine of work 
can he performed sacntally, se that we have 
sreot tana te waite showar bast the aetuab result, 


SQUARE OF A MULTINOMIAL 
S32. Woe stall sow show drow the seprne of saey 

teedtinomied cae be waiter chow by daspeet ion, 
Bay (Soe: Foor sensed 


(re t)Cr by a (a Wy oth, 
fowe pet bo we obtane 
(eo ayo Ser ow. 


That as, the wep — — uf et Diniernceet! v4 veporeed far the 
wept of the Me af —X polars the arg beetae of the 
mech, pla brace the product ot the tus ferme 


Bivnanple 1. Write dewan the sari: of oe 
th 
Phone we have 
(vue) hes : 
a “h , 
! (ta) (ih) beh. 


allof which cate be dome aoentally, so that, 


(Pah fa bab ile baa. 
Jax the fertseha (ar ayo var. @, 
NULpopeses as RR far (4 ~ J. Then we have 
(r+ 4° ): Dar ae ys ipa (y - oy 
ere Sry Qa ype st ay. 


oy, Kereta the tertas, 
Po gee So Rye ae Bape aay, 

Proverdiag in the sane way. we can obtain a 
formula for the square of the sum of any 
mimtber of quentities, We TINY Ee Np tess the 
rostelt in words, Chit, 

The mprster ot any midtincmoal ds equal to th 
weed af the: Meters of wend fonan uf the melts. 
deverceal, beagther eth terae dhe predict af rrery 
preriof tera. | 


Example 2 Square da. 2b. Se. 
(es Dhe depo ate Abe. We Letbe - tea 
+ dab 4 an, 


Nete that, whatever sys the terms of the 
xivon Capresion may have. the ‘square terin 
of the result must, by the rule of sams, always 
be ait We de not, therefore, have to 
trouble sbout the agains of the result until we 
vote to the part whieh consists of “twee the 
product of every pwr of terms.” 

After writing down the square of a multi. 
amal, we must, if there are any hhe tenus, 
willect them accounting to the ordinary rules, 


Example 3. Find the value of (27 - 274+ 2 
~ 1). 
The required value 


yo. xs ge | 


vrs Crle ors 29s ir 2a 
rootr. trt. 46 - Br ere dD Ans. 
ee 
Note. To omahe sure that we take recy pair 


of torus. it id best te take ‘twice the product 
of every Term inte errr ferro which follows it.” 


CUBE OF A BINOMIAL 


33. The nt relent should — reves ben the 
cabo of a dneniad We cam obtain at) from the 
feortersetis 


(ro apr A) (rn se) 9s (AQ be or 
(he eas aby) abe by putting band ¢ each 
‘ uuel tua. Phas, 
fro ayn. (4 a a) or (aa - aa. aa) 
r aaa 
. | oe en 


FEcmnjde. Waite down the vile of ah Dy. 
Hfese. the cof thre ferrutilæ doecensem 2h. sated 
thea becomes. DP Therefore, 
(2loty (thy BN) ahi 
( dy 
Bh Ih th] 


1): (2h) 


Anes. 


The week short, of course, he performed 
met by. methine baat the result: eing waitten 
teow 


34. Before doasing tanltiplieation, there is one 
eth tnpertant resalt te he obtained from the 
— 

(r ou)drs by ox. (a - 


— h, ~ 8, 


hy roe ah, 
Then we get 
(ro aj(r-a) or. (a- aj)rs al(-a) 
a ~ at, 
H—ernee, the produet of the ser ated dighreues 
oF fara aqotedubal conan bdee di fhere nee of thea piney, 


EXAMPLES § 


Maultapey 
. rg By by Ory. 
. ay bby + doy. 
8. ay - abr oe ae? — they + ve ry hy 
e abe ry : 
4. a YY - y" by roe y. 
8 2 ory: wp by re y. 
6or.ar-a hy r-dar ow, 
7. -tr- Abby or - d. 
B ur’ - bx ed rt--ar.s b, 
OB Mů rh Ly by ye re - ory. 


c hy a . ae Cc. 
Vernt the mesult of Art. 36 tind the continued 
preatact af ° 
WM. ber de node wr. 
Wor ry wre Fate ys . 
Suuphfy 
13. (a be chlh. c-ay(es - e). 
14. (r-u) © (yc * (i - rF. 
18. (xr = Zy(r- BY (r- ere 3D). 
16. ry? (pF- y+ py (e- ¥) 
— eee BY) 
17. (7-8) (x ~ 3) > 2 2F 
tyre A(x - dD) + B(r— TPL 


ahoae . be be . 


Find the following squares 
18. (7- 39 + 4:). 2. (a + b-c- df. 
19. (Sa? -— 2a +d). 21. (a + bh)? (a -- b)?, 


Find the cube of 


22. tr-y. Mo riys 2. 
23. 1 - 4n. 25. r—y- :. 
DIVISION 


85. Division isthe inverse of multiplication. 
When we divide 6 by 2, we find the quantity by 
which 2 must he multiplied in order to produce 
6. Suailarly, when we divide a by 6, we find 
the quantity hy which 6 must be multiplied to 
produce a. 

Now, in Art. 22, we saw that successive 
multiplications can be done in any order, 
Therefore, successive divisions can be done in 
any order. Hence, a succession of iultiplica- 
tions and divisions can be done in any order. 
For example, if we multiply a by 6, and divide 
the product by ¢, we obtain the same result as 
if we divide a by ¢ and multiply the quotient 
hy >, 

86. In Art. 21 we saw that 

(i.) (- 4) · bh) ~ on ede, 
Therefore 
(- aby (- «) Wb, 
(ii.) (+ «“·6 b) 
Therefore 


~ atly, 


(-— 1) . (- a) —h, 
and 
(—ab)a-(-b) boa, 
(ui) (=a) x (-b) . 4 ah, 
Therefore 
(+ ah)» (a> =h, 

On examining these results we see tluet. Just 
as in the case of anultiphication, “likt sins 
give =. unlike signs give — 0° Thun, the 
Lares of Stans iy the wime for derision as fon 
n uitapdivat toon 

$7. In Art. 23 we showed that aioe ah oa 
If, then, we divide «by a) we obtain af for 
quotient. 

That is, 

awe at sale at 3, 

Therefore, when — porerer of a letter as 
dirided bu nother —W of the weene letter, the 
tinder of the quotient on found bu xubitiacting the 
nder of the deriasor trom the sneder of the 
dividend, 

88. We are now able, by using these results, 
to divide one simple expression by another. 

Example 1.0 Divide [4ro/ by fru’. 

lar a Tries (144 T) oe (rte x) ve (i & *) 

hoy Art. 85. 
Pw xt? yale, by Art. 387. 
= Brera? Aten, 

As in inultiplication, it is clear that we can 
write down the result at once, the steps shown 
above being dune mentally. We (i.) write 


MATHEMATICS 


down the sign of the quotient, (i) divide the 
numerical coefticient of the dividend by that af 
the divisor, (iti.) write down cach letter that 
occurs; the index of its power being found by 
subtracting the index of that letter in the 
divisor from the index of the same letter in the 
dividend, 
Bvample 2. Divide - 
- Mrahtey SQaheet 


Here we have “unlike signs yive Then 
lo. Beh Neatlaiieia! oat and so on, 

39. It should be noticed that when a power 
of a letter is divided by the aame power of that 
letter, our rule gives us 0 for the index of the 
quotient, 

Thais, 


Doon Be Tay Bea tee # 


web bas, 


rif y 
Bat at is evident that a! fis do Homes, a 
quantity whose indea is zero is equal to L. 
Answers to Algebra 
Examrres 3 
a ay | dT — [' ’ wh] va 


xr r r 


1. va —[b ~ la. 
=i ins. 

20 -[b- tke bate) Ui] ae fb 2 
weber e DT tus. 


Ba b-[-¢- a: hoa el ae hs ge 


~_2h awh. Se Ns, 
4 -f-1s Pe melee d-2- 3] ao cas 
- fae 


5. v * 9 2 , r > t- 1 * — oe? 


aor PP rh rate Pot be at ete =r 
—~tood ches, 

6 bree forded fo or ey 
ns. 

EXAMILES 4 

1. 2a". 7. alvery. 

2. bert. 8. Nee, 

8. wry. 9 - Wachee’. 

4 -tarhe', 10. tha eo, 

5. 44ache. I. ay =. 

6. - vahic, 120 = dNablelry 

13. Lary 2.(- 1) 4 ede. 

14. wry D2 fae 

18. cary) Ay ce IN. Wye OS 
Aart 

16. (27 2 Skye (ale yp ae YAS 


(1. O) - 2o~3 
17. Yar - firey 
~ shh Ane. 

18 . — 
Pio D2 Ane. 
19. ° fa t ry 
or’ & 4ty N 
sf 


TN Se 2 
2. vitriy beat ~ PAN a Ae 
— 12 6 vel 2 Ans, 


22 Lae. 
dry aj - 4. ee OP - Of 


ar 


afi-h 


-40 


Aus. 
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TRANSIT 


VARIOUS METHODS OF TRANSIT 


Natural and Vehicular Transport. The Bicycle and the Auto- 
1 mobile. Relative Speed and Cost of Various Methods of Transit 


By F. L. RAWSON 


As on ambulatory biped, man from the 

remotest ages hon possessed the power of 
moving from place to place. In the beginning 
he rehed solely upon the means with wheh 
Natere had provided him. and for all ordinary 
purposes he needed no other, The average 
han can dmuntain oon foot on speed of four 
miles oan hour for several hours, ond can 
traverse more than diniles ania days march 
of 1 hours without undue effert. For short 
distances a walking pace of over nine tiles an 
ha can be attamedunder racing conditions, and 
over eught miles haa heen covered within) one 
hour On foreed march, with the usaal ramped 
iInenta, British solchers have travemed a distance 
of 43 males in 32 hours, 

When running, «a man can cover TEs mies 
in the hour on a racing track, but the effort. os 
mevere > uno memicivihsed countries, however, 
the natives prommens remurkable powers of runnimy 
for prolonged periods. For example. the native 
letter carnmer of India are accustomed to main: 
tain a osteady trot) for many hours, without 
apparent effort, over rough country, ina way 
that would be on plysteal umpossebility toa 
Huropean under simulas conditions 

Animal Service in Transit. in 
ewohsed countries: the roads are kept in pood 
ender, and) progress on foot oe therefore caay 
and comparatively speedy 5 but in unsettled 
countries, where roads are poor or absent, walh- 
my ots poor and ineficient means of transact, 
andon any case the transport of woods on foot 
moan arduous process, Hence at came about 
that ata very early stage of human civiluation 
the assistance of animals was invoked. Whether 
vaineh, oxen, or bores were the first to become 
the servants of man need not cancern ua While 
even te this day the cameloim the only animal 
capable of crossing long stretches of desert land 
without ample supphes of food and water, 
the horwe uw by far the moat generally service: 
able beast of burden. 

The Horse. A hormw walks at about four 
miles an hour and trots about 10 miles an hour ; 
tean traverse GO miles in a day without mjury. 
This gives the nder a range twice aa great as 
that of a pedestnan. Moreover, while the hone 
cannot travel fast over rough and stony ground, 
it ws far lees dependent than man upon good 
roada, and. indeed. ia most) at home upon 
rolling gramdand. Riding is practically as safe 
as walking. and twice or thrice as speedy. 
The first cost of a good nding hor.e of course 
varies with local circumstances, but may be put 
in this country at about £30, while ite useful 
hfe in at least 12 yearn, Allowing for intere:t 
at 3 per cent., and taking account of the life 
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of the animal the annual charges on capital 
account: amount to £7 per annum. The keep 
Of a horse coxts. in England, about Jos a week, 
or inclusive of shocing, stabling. and attendance, 
about LP oper week. Thus. it costs at least £40 
a year to keep ao horse for riding. withOut 
reckoning contingencies, 

The day cost as much the same whether 
the horse ois used every day oor not; but 
allowing a distance of P20 to a0 miles as a fair 
weeks work. the cost) oper anile amounts te 
fiom Pad. to 2 3d. at least. 


Vehicular Transport. man who 
undertakes a dong journey, for example, ma 
new or undeveloped country, such as Australia 
or Rhodesia, must provide himself with means 
of transporting his household and other goods, 
and thi ceannot be convementhy accom, 
plished, eacept under special CIrcumstances, 
without the ard of velneles, Even in civilised 
counties oradways cannot penetrate every: 
Where, and transport over the common roads 
niust be cared on as economically as possible. 
Taking the latter case first. the subject naturally 
falls under two beads: the transport of men at 
a comparatively rapid pace, and: that) of goods 
anton dow speed. Pwo ehisses of vehicles are 
therefore Necessary, and two hinds of draught 
nniniuls. 

Light Vehicles. Xhehit vehiele. such 
asa dogeart, drawn by one horse, proceeds 
at the average rate of Pte P22 miles an hour, 
and has a range of 300 or 40 miles a dav— much 
more, if relays of horses are employed. Est. 
inating the cost oof the vehiele and harness 
at £50, and allowing 5 per cent. for interest, 
10 per cent. for depreciation. including repairs. 
the annual expenditure entaded by the pos. 
session oof a dogeart ™ £7 10s. and with that 
of a suitable horse, as before, amounts to a 
total of L6G lds. Tf the vehele were driven 
for GU mules daily, the cost of repairs would be 
greater, but this i not the average conditien 
Assunung, therefore, that the charges are as 
stated, the cost: per mile of vehicular transit 
by this means, on the basis of 120 to 150 miles 
per week, may be estimated at about 2:3d per 
mile, and if an attendant is employed this 
will be at least doubled. 

Turning to the transport of goods, this is 
most economically effected in large waggons, 
drawn by two or mom hones, at a speed of 
2} to 3 miles per hour. The burden constitut- 
ing a load depends upon the nature of the 

wods carried, but the weight that can be 
wauled on ordinary roads under the conditions 
named is about 2 tons per two-homed waggon. 
The coat of such a waggon is £40. Allowing 


f per cent. for interest. and estimating the life 
of the waggon at. say, 15 years. the annual charges 
amount to £5. bour will) cost, roughly, 
£65 per annum. The first cost of the draught 
horses, which are heavy animals. and require 
more food thay carriage horses, will amount 
te £100. and their keep, stabling. ete.. to £110, 
The total annual cost of the two-horsed wagyen 
wm therefore £194, and. allowing for ai total 
journey of 20 milea a day. s'x days a week, the 
cost per ton-mile is 33d. If either the load or 
the distance be Jess, the cost will be proportion 
ately increased, 

Ox Transit. In countries such as the 
Transvaal, while riding and driving in hight 
carts are the customary means of travelling 
in person, goods are conveved in wagpons 
hauled by oxen at a very slow pace, not more 
than 11 miles an hour; the roads are very 
primitive. and often ax many as 20 oxen are 
harnessed to a single waggon. Bullock carts 
are also largely used in Indi and other Eastern 
countries, and an the latter personal transit is 
more commonly effected with diydht= band. 
carriages, called jinmkshas, or “ mekshaws,” 
hauled by native runners, than on horseback, 


Town Transit. The means of transit 
available in towns, especially large ones, with 
dense populations and often narrow | streets, 
stand in n category of ther awn. The subject 
is eme of immense importance, and, in such a 
city as London, i of vital interest to all classes, 
Naturally the horse has hitherto oceupied a 
prominent position in this connection, and, apurt 
from ralwave, has remained until recent: yecat~ 
practically the only available agency for carrying 
on othe transport) oof passengers and yood+ 
In) addition to innumerable private carts. 
Waggons, carmmiages, ete. there are in Landon 
about DEO cabs for hire, and 3,600 omaibiuses, 
besides about 2.000 tramcars. All these ply 
upon the common reads, and the congestion of 
trafie is such that, according to the Report 
of the Royal Commission on London Trathe, 
the loss of time due to this cause alone amounts 
to 30 or 40 per cent. 

Omnibuses. Omnibuses are public con 
veyancer usually carrying passenger on the 
roof as well as inside, to the number of about 
Ji, and are hauled by two horses at the 
rate of six to eight? miles an hour on the 
average. The fares are in the neighbourhood of 
Id. per mile. Such vehicles forma most valuable 
means of transit, though the pace om slow, 
and in many parts of London they are the only 
means. They have been accused of being to a 
great extent the cause of the congestion of the 
London streets, but this contention is ea: ily 
refuted. The most fruitful sources of delay are 
the slow-moving carts and waggons with which 
the narrow street» are encumbered, and es- 
pecially the vehicles which are kept standing 
at the roadside whilst loading or unloading, 
thu« reducing the available width of the rnad- 
way often to the extent of 25 or W per cent. 
If the main streeta could be md of these. and 
reerved solely for the quick-moving traffic, 
the congestion woukl be very greatly lessened. 


TRANGIT 


In towns which are more fortunate than London 
In the possesion of wide streets, omnibuses 
have been largely superseded hy tramcara, to 
Which we shall refer later. 

The Bicycle. Net evervone can afford to 
heep a horse, and, therefore, the evolution of a 
heap and reliable hexele trom the old) bone. 
shaker during the hist) twenty vears has 
rexultech in the manufacture and snle of an 
enormous oniipber oof these aimachines Phe 
Invention of the pheumuatio tyre was of supreme 
portance, rendering the motion smooth and 
agreeable. and) preathy inereasing the average 
speed attainable \o wellanade and durable 
machine can now be obfamed) for 6 or £8, 
and will last: for several vears, if kept un) good 
erder cand: repair. “Phe nnvimunt distance 
traversed in an ete on a racing track is o4 miles 
7500 yards, and on ordinary roads over 226 miles 
have been covered tn 12 hours, thus deaving horses 
and men on foot farin the rear, Without forcing 
the pace, at is easy to maintain a speed of 15 
mde an hour, and to cover LOO miles inva day. 
Bieveles, however, are dladapted for carrying 
weight other than that of the rider ATlow eng 
for a total outlay of £4 per annum, the cost: per 
mile (LO miles ao week) os dd. oso that the 
Phevel os one of the cheapest means of transit, 

The Motor Bicycle. The introduction 
of the small, digh speed. infernal combustion 
engine for the propulsion of road: vehieles war 
soon followed hy its Application tor the Inevele, 
and deed ote the development of verve high 
speeds con the racmp track (one kilometre 
in 262 seconds, equalling a epeed of 4-68 miles 
an hour, having been reached), hut not te 
AV great extent oon ordinary roads, owang 
te othe degal revtretions and the  uecesuty 
of ceoxerceung caution on the presence off other 
users of the highwaw Except for individual 
nee, the breve obvsonsly cannot. form an 
ripeortant factor it loeieotvn 

he Automobile. The modern aute- 
nobiles on the other hand, is destined to exercise 
Hinense inflaence on the transit: problens, ssa 
te cneteane development during the last) ten 
vears has resulted ano the evolution of varioiu 
types of automobile cars adapted to every 
moder requirement. ‘The speed« attainable 
are equal te, or even greater than, that of the 
fastest exprem train (a kilometre having been 
covered in 217 seconds, or at the rate of 10452 
miles an hour), while the cer remaing under 
the mow! perfect control, as regards both the 
ateering and the ability to stop in a very 
short space The high speed om due tea the 
great advances made in recent: veara in the 
design aod conatruction of small enginer. 

Thanks to the accuraey of modern manu. 
facturing methods it bas become possible to 
run thes at very high rotative «peed», thereby 
enabling them to develop large powers with 
sinall weight. The use of volatile liquide, such 
as petroleum spirit (petrol), alcohol, ete. ex: 
ploded in the cylinders of these engines in the 
form of vapour mixed with air, and this dis- 
pensing with the complications duc to the use 
of «team, has made then, capable of running 
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continuously without attention, a condition 
cenaential to success in the case of a car running 
at considerable speed on the common roads. 
It is true that some types of automobiles are 
driven hy steam, but this agent is now littl 
unead except for heavy — waggons. Im- 
provements in automobile propulsion may be 
expected in the application of steam or gas 
turbines and the usc of paraffin instead of 
petrol as a fuel. Paraffin or petroleum costs 
only half as much aa petrol, and the only obstacle 
to ita use in the difficulty of carburetting 
properly. 

t of Automobiles. Although great 
reductions in the cost of automobiles have taken 
place during the last few years, they are «till 
very expensive machines, both in firat eoat and 
in upkeep. ‘The latter is largely due to the 
indiarubber tyres, which are indispensable 
adjuncts to comfort) in travelling, hut are, 
unfortunately, subject to very rapid wear. A 
act of tyres for a motor-car costs from £20 to 
00, and lasts for not more than 4,000 to 6,000 
milea, wo that, for tyres alone, the cost per car- 
mile amounts to 2d., or, say, per “nger per 
mile, jd. Allowing for interest — depreciation 
on the coast of the car, xtubling and attendance, 
and the cost of petrol, the total cost per pas- 
acnger per mile may be estimated at 2id. fora 
four-aeated car, assuming that all four seats are 
occupied, and that the average distance covered 
in 150 milena week. 

For the transport of goods the heavy motor 
waggon has already amply proved ite worth, 
and has quickly come into general use. Such 
waggons are built to carry from three to nix 
tons, at apecds from Zh to ñ miles per hour ; 
the driving motor are usually sctuated by 
steam, at very high pressure (220 tbh. per square 
inch), and are rated at from 25 to 45 indicated 
horsepower, These waggons are not provided 
with robber tyres, but with broad and heavy 
wooden wheels, shod) with ateel tyres. The 
cost of transport carried on by their means is 
about 3jd. per ton-mile. Faster and lighter 
vane are made for delivering parcela, and 
motor-vans driven by petrol engines have been 
adopted by the British Powt Office for carrying 
the matlx in and between certain towns. 

Comparison of Methods of Transit. 
It may be opportane at this point to sum. 
marive the data given in the foregoing and 
subsequent scctions, and this is moat) con- 
veniently done by means of diagrams. We 
muat here point out the enormous importance of 
the eloment of time in comparing rival system« 
of transit. Time, says the proverb, is money, and 
certainly to the busy man it hasa very real value 
Conaiderations of space compel ua to confine 
ourvelves to a single example, and for this pur- 

we shall take the case of a man whose time 
valued at half-a-crown an hour, or jd. per 
minute, Our readers can readily work out for 
themee! ves any other cave in which they may he 
more directly interveted. 


different complexion on the matter. The fastest 
mode of transit at once becomes the cheapest, 
and if an express train be used, the railway is 
by far the cheapest, for then the cost per mile 
will come down to but little over 15d. Walking 
would at first sight seem the rout economical 
means of transit, costing nothing but shoe. 
leather ; yet it proves to be the most expensive. 
The fir.t diagram givea the relative 5 
attainable under practical commercial conditions 
for personal transit, with which we are mainly 
concerned : 
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We take next the actual outlay entailed by 


Various means of transit, without allowing for 
the cost of time expended ; 
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Lastly. let us see the effect of taking time into 
consideration, on the aforesaid basis : 
COST OF TRANSIT INCLUDING TIME 
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The diagrams must be regarded not as abso- 


These diagrams are very instructive. It will lutely exact under all circumstances, but as 
he acen that the time allowance puts an entirely only approximately true. 
Continued 
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WEAPONS & COLOURS OFMAMMALS 


Development of Brains. Horns and Antlers. Skin, Fur, and 
Scales as Armour. Various uses of Colours. Other Ornamentation 
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By Professor J. R. AINSWORTH DAVIS 


HE backboned animals which first dominated 
the Jand were amphibians, now represented 
by newts, salamanders, frogs and toads, Later 
these were supplanted by a branch of their own 
stovk-—ie.. Teptiles—which adapted themselves 
to all sorts of conditions, and presented a great 
variety of groups, most of which are now en- 
tirely extinet. The members of this clise in 
ther turn yielded) to) mammals and dards, 
both of which are improvements upon the remote 
reptilian ancestors from which they have un— 
doubtedly sprung. 


The Blood of Reptiles. The success 
of both birds and mammals in the struggle for 
eaistence in primarily due to the fact that their 
circulatory and breathing organs have become 
extremely efficient. The latter purify the 
bload very theroughly, and in the former thete 
sone omuxing of pure 
and ompure blood, as in 
aniphibians and reptiles, 
wineh are beth greatly 
handicapped by the cir: 
cumstance They have, 
m fact, only partly suc- 
eccded am adapting the 
fish circulation they have 
inherited tothe conditions 
Which obtamm= oon hand 
The advantage which 
lords and mammals have 
yamned ano the directions 
indicated means increased 
energy. enabling them to 
cope ady antageously w ith 
competing lower ty pes. 

Mammals, again, have 
hecome specially titted 
in several wave for both 
offensive and defensive 
warfare, All but) the 
spiny ant-eater and duckh- 
tilled platypus—now on the way to eatinetion-- 
have ahandoned the primitive device of egg- 
laying, their young being born "alive. Paren- 
tal care after birth gives the young animals a 
good start, and the milk diet provided for them 
obviates many difficulties as to feeding. Even 
the primitive mammal» just mentioned show 
great solicitude in the care of their young. and 
porsess milk glands. 

The Value of Brains. An esen more 
important advantage gained by mammals in 
the coarse of evolution has bern the develop. 
ment of a relatively large brain, which i» corre: 
lated with marked intelligence, a leading factor 
in the struggle for existence, and w concrete 
illustration of the principle that “the race is net 
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always to the swift, nor the battle to the strong.” 
Man himeelf ix, of course. the most remarkable 
example of this, while, on the other hand, 
there are certam: extinct groups of mammals 
which have become extinct because them brains 
dhd not develop to oa sufficient: extent, and 
which have perished so te speak from) sheer 
stupidity, 

Preservation of the Weaker Orders. 
Coming new to special methods of defence 
among mammal, we tind that among the weaker 
orders, suchas the GN ewes (Rodentia), great 
fecundity: hargely compensates for disabilities 
mn oother directions, and PC VCH Te TEV s ppecres 
fiom becoming extinet. ‘The rabbit has become 
proverbial tno this respect, Many, too, ot the 
Hi-defended forms have adopted mudes of hfe 
Which have reduced the pressure of com petition. 

Some oof them have 
taken te burrow mage others 
Have become aquatic, stall 
others are arborcdl, and 
bats have developed) or- 
watt af flight, 

Many intinmalt are an 
the posnession af mare 
oF doesn efficient weapons, 
Wineh stand their owners 
in pood atcad in the event 
of attack. Some of there, 
such as the sharp teeth 
and claws of the cat-hke 
types, are primarily of- 
fensive in —— Vout 
nerve oqually well for the 
other purpose, And in 
vegetarian forma owe 
tnd a great variety of 
weapons which are Ha 
hs marily of tse in) what 
may be termed active 
defence, A good instance 
is afforded by the formidable tusks of the 
elephant and wild boar. 

orns. Actively defensive weaponn ure 
also the horns and antlers of many species, of 
which a great vanety are to be found among the 
Hoorep Mammwass. One type is that pos. 
seaeed by the Indian buffalo, the American 
lunon, oxen [260], sheep, goats, and antelopes. 
There are here tuo beny outgrowths from the 
top of the skull, covered by horny sheaths of 
varying shape, the sharp points of which are 
well paula to meet attacks. Those of the 
sable antelope of Africa, for example. sometimes 
enable their posseasors to transfix an aggrewive 
lien. In antelopes these weapons are nearly 
always limited to the males, 
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Antlers Indicate Age. The antlers 
of deer [261],' also Ahe male only. as 
n goncral. rule are of very different character, 
being bony outgrowths from the skull, which 
ar shed annually, and in many casesn becoine 
more complex each year, this serving as an 
indication of age. Until their full size is attained 
they are covered with soft, hairy skin, the 
“velvet,” after which a projecting ridge, the 
burr,” grows out at the base of the antler, and 
atopa the circulation of the blood in the skin- 
laver, wo that it dies and peels away, and the 
antler itwall, being deprived of its nourishment, 
becomes dead bone, to be cast off later. Being 
insenwitive, it makes a particularly serviceable 
wea Antlers, however, are not merely 
tiwed in active defenee, but also in the annual 
fights which take place between the polygamous 
males for the possession and holding of extablish- 
ments, 

The Unicorn. The curiouw cpidermal 
hor or horns of a rhinoceros are formidable 
weapons of quite a different 
—* which, lke the paired 
horns of oxen, ete., are not 
periodwally xhed and ronewed, 
The emblematic “unicorn” 
was probably founded upon 
imperfect knowledge of | the 
Indinn rhinoceron by someone 
poskoaned of a lively imagina- 
tion. In one of the dolphin- 
he cetacean hving in Aretio 
eas, the narwhal (Manadon), 
n jong ivory spear marked 
with a spiral groove projects 
from the anout of the male, 
and was ato one time con. 
sidered to be a “horn. In 
reality, it awa much clongated 
incisor tooth, — to 
the tusk oof oan elephant ; 
sometimes a pair arc present. 

Armour. Mammals often 
posioss structures which, be- 
ing used in passive defence, 
may be grouped under the 
heading of “armour.” The skin may be very 
tough and thick, as in the clephant and 
rhinoceros, or the fur may be so dense as to 
be a protection. The cxccasive development of 
hair on the head and neck of a hon very possibly 
nerves to guard the throat during tights with 
other individuals of the same apecics. 

Spines. In acveral orders a number of 
hairs are transformed into spinos, which help to 
ward aff attacks. Examples are afforded by 
the spiny ant-cater (Achédna) of Australia. the 
hedgebug (Areacens) (331, 1490}, and the 
— ( Hyatrir) (269), Almost everyone 
iving in the country has probably obese the 
way in which this cheraus-de-frise is displayed 
to the best advantage by an alarmed hedgehog. 
when it rolls itself into a ball, and remains motion- 
leas untal the — is past. A powerful layer 
of muscle in tho skin renders this ible. 

in teeth (Adenfata) we 
tearmour, Tue former is 


Among mammals 
find bath scale and 
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affected hy the pangolins of Africa and Asia, in 
which the body is defended by horny, overlapp- 
ing scales. In the armadillos of South America, 
there are bony plates in the skin [263] which 
serve a similar Some of these creatures 
are able to roll up like hedgehogs. Other special 
methods of defence are included under the next 
heading, and we may here note the great powers of 
xpeed porsscased by many hoofed mammals, their 
gregarious habits, and thcir powerful hoofs, all 
contributing to foil or repel attacks. Some of 
them act sentinels while the herd grazes, to give 
notice of approaching danger. The power of 
ruminating, or “ chewing the cud.” which some 
of them have acquired, has already been men- 
tioned as a protective habit. 


The Colours of Mammals. As refer- 
ence will from time to time be made to animal 
colouration in connection with various groups, 
it may be well to give a general classification of 
colours and markings, to be illustrated for the 
present by reference to mammals only: 

l. Protective | Colouration. 
(a) General; (4) special. 2. 
Aggressive Colouration. (a) 
General; (6) special. 3. Warn- 
ing Colouration and Mimiciy. 
4. Courtship) Colourat ion 
5. Signaling  Colouration. 
6. Recognition Colours and 
Marking». 

Protective colouration is of 
such a nature that it render 
ite owner inconspicuous, and 
therefore more difficult for 
foes to discover. When it m 
* general, the result ix a har. 
monising with surroundings of 
which the animal sv protected 
appears to form a part. This 
is why the upper side of the 
body in so often darker than 
the under, a sort of “ reversed 
shading.” which takes away 
from the appearance of solidity. 

Summer and Winter 
Dresses of Animals. No 
hetter example could be taken than that of the 
wild rabbit. In countries where there is a 
marked difference of temperature between 
hummer and winter, some mammals change the 
colour of their fur. The variable hare, for 
instance, which ranges cast from Ireland and 
Scotland to Japan, has a dark summer and a 
white winter coat, the difference being most 
clearly marked in the northern part of its area 
of distribution. 

Protective colouration iv epecial ’ when it 
brings about a resemblance to some particular 
inanimate object. A squatting hare. for ex- 
ample, looks very mfch like a clod of earth. It 
is said that the two-toed sloth of South America 
presents a striking resemblance to a_lichen- 
cove : t about by its dall, rough 
hair, on which a ! green alga grows ; and in 
one jen there is an oval brown patch between 
the shoulders, which suggests the en-off end 
of the sham bough. 
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Ermine a Winter Dress. Aggressive 
colouration is of much the same character as the 
preceding. but its purpose in different. for it 
enables tlesh-cating forms to escape the obserya- 
tion of their prey. “The tawny hide of the lion, 
and the spotted coat of the leopard are cases in 
point, and so is the white fur of the Polar bear. 
There may also be, as before. summer and winter 
eouts of different) colour. Our native steat 
(Putoriua erminea), for instance, hax a reddish- 
brown back in summer, while in winter in north 
Scotland —it turns white, except that the tap of 
the tail remains black. ‘This winter dress is the 
source of the valuable fur called © ermine ” 

Warning colouration is of such a hind as te 
netke its POssessor Very conxpieunus. and may be 
tehen as an advertisement of unpleasant proper 
tes, which only a particularlx hungry enemy 
weld care to face. The common badger (Wales 
Prous) belongs toan evil-samelling group, and here 
the upper side of the body as hght-coloured, 
contrary to the general cule The American 
saunk (Mephitis xuffocans) priswerser glands from 
Which it can squirt out an irritatinx thud: of 
Indescmbable odour, and this property iw oadver 
tied hy a white hack and a large bushy white 
tail, which serves as a danger fag.” 

The term mimicry is applied to cases where a 
mimic.“ devend of unpleasant characters, 
closely resemblesw a Comedel "which is defended 
by warning colouration. Plenty of instances 
are to be found among insects. as we shall hater 
op have occasion to see. 

Moustaches and Courtship. (ourt- 
slip colouration apples to cases where one sex, 
usually the male, adornments, 
supposed to faciitate dove affine We see this 
mo oS me mate Which are decorated 
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with vivid red or blue, both fore and aft. Tt is 
net improbable that the moustaches and beards 
of men were evolved for similar reasons, and 
they are said still to retain their original use to 
some extent. Some male monkeys proses a 
similar adornment. 

Signalling colouration is exemplitied hy some of 
the gregarious mammals, and serve to annou...-¢ 
the approach of danger. The white tail of the 
wild rabbit, 60 conspicuous when it runs. prob- 
ally hax this use. It may abo be noted here 
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that buck rabbits warn their fellow by xantpuux 
onthe ground with ther hind feet ‘The sentinels 
net by seme forms have already been mentioned, 

Recognition markings have also been described 
Insome pregariour forms, ane are supposed ta be 
neinenne of keegang ondividuals of the same 
species toyether Many antelopes, for instance, 
are marked with alternating hght and dark 
Rt pes OF spots on the upper parte of thea bodies, 
Whieh may. perhaps, serve the purpose mdicated 
Another means of keeping communities together 
m afforded by the poaconion of chiaracterintic 
odours, In the peceanion or wild pigs of South 
Lmerica, there is a gland oon the back whieh 
secretes a tid of unpleasant smell, at least to 
mur way of thinking, and oan sheep there are 
battle shit ped viands between the hoofs, freon 
Which an odorous third is squeezed out on the 
herbage, leaving ac track that can casily he 
follower by the sense of smell. 

Descent of Man. Hy theme tiiomt come 
petent fo judge. ite now universally wametted 
Het the physics! structure of man does not 
reparate him more sharply from the highest apes 
than these, by their anatomical charncters, are 
marked off from orcinary monkeys, and the 
highest apes are undoubted'y bis nearest allen 
ftw true that man is the animal best adapted 
to progression in the ereet attitude, an neen an 
the structure of bis hind limba, bat thos an eamply 
a matter of deyree, 

It may be added that the body of a human 
being ia quite ao mineum of “vestiges” handed 
down as nouvenins of earher stages in evolution 
Such are the troublesome “appendix © of the 
intestine. and a little red fold in the mner corner 
af the eye, which represents aU third eyelid.” 
found in eomeé lower mammals --og, the rabbit, 

The real differences are to be found in the 
power of articulate speech, and the faculty of 
reason associated with an exceedingly large brain. 
Bat most probably both speech and peason were 
Loth gradually evolved, just as physical charac. 
teristics have been. A course in natural history 
ix not the place to discuss in detail so thorn 
a question, ¢specially as experts are not all 
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By ERNEST A. CARR 


REA DERS of this course will recall that at its 

inception the ground to be traversed was 
mapped out inte three great provinces — the 
municipal, the national, and the imperial wer- 
vices, Our consideration of the first of these 
ended with the section on Poor Law —— 
nents. We now turn to that distinet and very 
important branch of our general subject which 
is comprised in the National Service. It cor- 
responds very nearly with that division which im 
technically known aw the home Civil Service, 
though we have throughout this course em- 
ployed the word “civil” in a less restricted 
KOTAL. 

The National Civil Service. = for 
o clear understanding of this section it is 
cascntial, before reviewing on detail cach of its 
many grades, to consider briefly the national 
service ania whole, and the general conditions 
charasteraing at. We must underatand some- 
thing, for instance, of the average proapects 
tootlers, the nature of the dutica — and 
the provisions exiting as to the sick pay and 
the retiring allowances of Goverament servants. 
And it in neeensary, also, to have a clear con- 
prehension of the methods by which appoint. 
ments are filled, and the requirements in respect 
to education, age, and health. The prevalent 
avatem oof open competitive: cxaminations, in 
particular, is of supreme importance to prospec: 
tive candidaten, 

We may define the national acrvice in a phrase 
a6 the sum total of all non tighting posta—except 
in India and the Colonies which are held 
directly under the State and remunerated from 
public funda. This definition will be seen to 
exclude municipal servants, since their offices 
are held under local authorities of various kinds ; 
but it in wide enough toembrace all other pubhe 
servanta of every degree. The Secretaricn of 
State and their youngest messenger lada, our 
representative at Berhn or The Hague and the 
modest Customs officer who acarches hia baggage 
for smuggled xpieita or tobacco when that 
dignitary lands at Dover or Harwich—all these, 
with every Government official of intermediate 
krade, are cqually members of the national 
BETVICe. 

Numbers and Constitution. This greut 
army of State servanta numbers bct ween 
50,000 and 60.000 of all ranks, and is ontru: ted 
with the execution of all civil affairs which are 
of national intorest as distinguished from merely 
local concerns, The importance and varied 
nature af the duties thus performed cannot 
readily be estimated. With the giant work 
of the postal and telegraph scrvices and of our 
preventive departments we all are more or 
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lens familiar; but few of us realise, probably, 
how much labour is involved in such functions 
as our prison syetem and courts of law, or the 
civil direction of the Army and Navy. To these 
we must add the great and grave departments 
of State, controlled for the most part by parhia- 
mentary secretaries, which are concerned either 
with the adminixtration of internal affairs or 
with the problems of international relations. 

Scope of the National Civil Service. 
In the former category we may place the 
Home Department and the Treasury, and in the 
latter the Foren Office, Colonial Office, and 
that of the Secretary of State for India. In the 
course on the municipal service we saw that two 
further State departments-— those of the Loca! 
Government Board and the Board of Education 
eseres sa central and salutary control aver the 
actions oof focal authorities. Other special 
functions are exercised by the Board of Trade, 
the Patent: Office, Royal Mint. and a host of 
offices, great and small, with whose very names 
the general pubhe is unfamihar, but) whos: 
duties, nevertheless, are of national importance. 
And, save for certain technical poste in the 
Admiralty and War Office which are reserved 
for members of the combatant: services, every 
Government office is ataffed entirely by officials 
of the national service. 

In a few exceptional instances —as in the 
metropolitan police courts, whose officers are paid 
partly out ot the police rate—the salaries of 
Government servants are derived in part from 
local funds, but in the great majority of cas -. 
the Kources of income are wholly national. 
The cost of cach department, including salaries, 
is estimated annually in advance, and the tota! 
amounts thus calculated are submitted to the 
House of Commons every year and appropriated 
out of the nation’s revenues by a parhamentary 
Vote on Account. 


Salient Features. The national differs 
from the municipal section in several materia! 
respects In the first place, as befits a Govern- 
ment matitution, its marked by a completeness 
and uniformity of system almost entirely 
wanting in the munic.pal world. Instead of 
cond tions altyrang in greater or leas degree with 
every change of district. the State affords ita 
employees of each grade, throughout the country, 
clearly detined and practically unvarying terns 
of service, including rates of pay, amount and 
frequency of increment. and so forth. This ia 
not entirely an advantage. Local bodies. in 
exceptional cases. may mark their sense of 
official zeal and devotion by a liberality unknown 
under the rigid rales of Government service. 
Gn the whale. however. a fixed and adequate 


scale of remuneration is preferable to dependence 
on the uncertain views of a council or board of 
guardians. 

This uniformity of method extends also to the 
conditions under which the Government service 
may be entered and left. For admission to each 
of the main grades of appointment certain 
regulations are framed which are bindng on all 
candidates alike, and every permanent. official 
is subject to the same provisions as to pensions 
and gratuities on retirement. 

A Clerical Service. A further distinc. 
tion may be based on the nature of the duties 
in this service. The municipal section. as we 
have seen, comprises engineers, inspectors, 
chemists, police officers, firemen. nurses, and a 
great many others whose functions are practical 
and executive rather than clerical, ‘The national 
branch, as viewed from the candidates’ stand- 
point. is in the main an assemblage of clerks 
of various grades. There are many exceptions, 
Hoos true, notably in the Excise and Customs 
and Prsons departments, the inspection of mines 
and factories, and certain technical posts in the 
non-combatant staff of the Roval Navy. But, 
speaking generally. the work of the national 
wervice is clerical throughout 

The distinction is worth considering. Jt) ts 
evident that such oa service, ax compared with 
one whieh as largely executive. will inclaide 
fewer posts for which some degree of education 
Inet imperative. On the other hand, in affords 
lens scope for the skilled expert and the able 
adnmunistrater A clerk, however capable he 
may be, can hardly expect to tind in his calling 
the same opportunities: for personal distinetion 
and rapid advancement as may await a clever 
analyst or oarchiteet, or a tramed engineer 
who is willing to incor the grave responsibilities 
mvolved in carrying out great public works. 

Such considerations Jead ux to expect in the 
national service precisely the features: which, 
in fact, it displays. These are moderate but pro- 
gressive salaries, promotion usually dependent 
on steady service, light and regular duties, and 
a sinall proportion of distinctly subordinate post>. 

Lot of the Government Clerk. Ju 
aman of reasonable ambitions, who in repelled 
by the uncertainties and stress of commercial 
life. the national service, with its assured income 
and liberal Jeisure, offers many attractions. The 
Government clerk enjovs, indeed, a degree of 
consideration and dignity but rarely attained 
by his colleague in commerce. He im generally 
housed in a spacious and comfortably appointed 
building, as befits a servant of the State. The 
Foreign Office. Home Office. and other great 
departments in the West End ‘of London, are 
among the finest structures in that region of 
tine buildings. During the seven hours which 
constitute the average official day. work pro- 
ceeds at an unhurried and equable pace, with due 
regard to the sanctity of the hineheon interval. 
The character of that work naturally varies with 
the vanous offices. Usually it includes corre. 
spondence or bookkeeping, indexing and docket- 
ing documents, compiling statistics, id ashi 
reports,.and similar clerkly duties. In the higher 
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ranks the work, while of the same general 
character, is more responmble, and involves the 
supervision and control of the subordinate staff, 

Such are the conditions normally prevailing 
in the average Government officer, Certain buay, 
important departments, however, ane dixagree 
able exceptions to the rule. The General Post 
Office, throughout all its branches, is a notorious 
instance in point. Tt employs an enormous atatl 
of clerks and other workers on duties that an: 
generally monotonous, uninteresting, and) per 
formed at high pressure. ‘The outdoor officers 
of the Inland Revenne and Customs offices, 
again, are required to work under irksome 
conditions of exposure and irregular and often 
protracted hours. 

Vacation and Sick Leave. In respect 
of leave and sick leave the State is unquestion 
athly a liberal employer. | Higher class officials 
are entitled to sin weeks holiday yearly, whieh 
In extended after ten vears) service to eight 
weeks. For officers of intermediate rank the 
annual leave vanes between three weeks and a 
month, and only the distinctly subordinate 
grades are restricted to shorter ternes of from ten 
toeighteen dave. ‘The provisions as to sick leave 
areas follows. | Membem of the permanent sueff 
receive full pay while absent on account of ill 
health, until they have heen away for six 
months continuously, Tf stall untit for duty, 
they may then be placed on half pay for another 
sAomonths. At the end of this hitter term their 
case specuilly considered, and they are usually 
either granted farther leave without pay or called 
Upon to resign. 

Such consaderate treatment a orare indeed 
outside the Government servicer, How bene 
fcent the system proves in practice was illu— 
trated by the case of a collengur and friend of 
the writer's, whe. after a few years ina State 
department, developed somewhat serous ling 
trouhl: Dependent as he was upon his salary, 
he might have fared disastroucly in other em. 
plovment. Bat the authomtios promptly granted 
him six months absence on full pay He was 
thus able to make a voyage round the world, 
returning to England completely restored to 
health, 

Remuneration. JVhe national servicer 
comprises appointments of a great many grades, 
A special feature of our next article will be o 
“econapectua,” oar general table, showing the 
range of salary and other particular in respect 
of each rank. For the present it: will serve to 
group these posts approximately into three 
broad divisions. 

Of thene the tiret includes the highest clerical 
and administrative offices, relatively few in 
number and keenly contested, Starting at 
£1500 of £40) a year. they rine rapidly to 
¢700, £800, £1,000. or higher. In the second 
fight are the mass of ordinary clerical posi- 
tions, with initial salaries varying from £70) to 
£h0u, and advancing by moderate increments 
to £350, £400, or occasionally £500. 9 Last in 
rank we must place the post-office telegraphists 
and sorters, inferior clerks, menmengers, and other 
subordinate officers, whose prospects are bounded 
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by a slowly attained maximum of £150 or L200 
u Year. 

Promotion. = Prospects of promotion vary 
a good deal with the different offices, some of 
which are conspicuous for the chances they afford 
while others are as notably wanting in that 
respect. Generally, the traditions of the Service 
are opposed to the speedy promotion of juniors. 
This vexed question was briefly discussed in our 
opening article [page 7}. As was there pointed 
out, the authorities, while avowedly solicitoun to 
reward ability, in practice make advancement by 
seniority a rule from which they are very reluc- 
fant to depart. Karely is a deserving junior 
epecially promoted, He must generally wait until 
all the men before him on the list have been 
given their ‘step’ in turn. Hence, though a 
great many higher posts are filled from the 
subordinate ranks, and the chances of eventual 
promotion are consequently good, advancement 
comes with halting feet. The natural renault ia a 
certain. degree oof discontent: among cager. 
ambitious young officials whose read to promo- 
tion is blocked by a dine of stolid and not over 
strenuous cldem, For men of the requisite 
ability and resolution, however, there ts a more 
direct method of advancement than awaiting 
the apecial recommendation of a chief or th: 
translation of every senior officer, This short cut 
consiate in competing while in the Service fora 
‘ola of bigher value a course which ts facilitated 
yo the ample deisure deft at the close of the 
official day, 

Penaiorsa. Among the attractions of State 
employmen! is the prospect of a pension when 
one's term of duty is ended. The system in 
force itu liherul one, and w so «imple in principle 
that it may be nummaracd in ia few words. 
Members of the permanent. staff who are in- 
volided before completing ten years nervice 
ree not entitled to claim a pension, but may 
receive a gratuity of one month's pay for each 
completed: vent. Ofhcer of ten years’ stand. 
mg and upwords, if certiied unnt for further 
duty, are catitted to a life pension proportionate 
to ther position and Jength of service. This 
is calculated upon the scale of one-sixtieth of 
the officer's sstlary for every vear of service 
up to a maximum of 40 years. Tf invalided 
after 15 years, for cxample, the superannuation 
allowance would be dsths, or a fourth of the 
milary. After QU vearm it would be siths, 
or one-third; after 200 vear ofthe, or a half; 
and after 40 years (or more). dpths, or two- 
thirds, which om» the omerimam proportion 
attainable in any event. 

At the age of 60 retirement is optional, and at 
G3 it is compulsory.  Thas, an officer entering 
when 20 years old ond reaching a post: with £600 
a year, can claim on his sixtieth birt hday a pension 
of £400, Five years later he would be obliged 
to retire; and since not more than 400 veans 
service counts towards a pension, hia super- 
annuation would not be increased. If, however, 
he entered at J). the pension payable at 60 
woukd be only 3§ths, or £250 a year, while by 
continuing at his post until @ he would com- 
plete the 40 years’ service requisite for the full 
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aliowance of £400. Officers serving abroad 
in unhealthy districts are entitled to count 
cvery two years thus spent as three years for 
pension purposes ; and for those who are injured 
in the course of their duties special provision 
in made. 

Government servants are not liable, as we 
Kaw that Poor Law officers are, to any deduction 
from salary on account of pension. 

In one respect only does the echeme we 
have outlined lend itsel. to criticism. This in 
the cbsence of any provision for the family 
of an officer dying “in harness.” The question 
has recently been investigated by a Royal 
Commission, and there is good reason to hope 
that as the outcome of its recommendations a 
vear's walary ut least will be payable in that 
event, the general pension scale being slightly 
reduced to mect this extra expense. 

How Vacancies are Filled. From 
the figures quer as to the number of Govern- 
ment officials it is evident that vacancies ore 
constantly arising. Extimating the avereg- 
official term at 20 years, it follows that) some 
3,000 appointments must be made every year 
to replenish the losses occasioned by resignations 
end deaths. For us, as candidates actual or 
potential, the supreme question is just) this: 
under what conditions are those 3.000 vacancis 
tilled ¥ 

In the bad old daye of patronage, down tu 
the middle of last century, such posts were in 
the gift of the Ministers of State, who appear to 
have bestowed then with less regard for the 
needs of the Service than for the wants of their 
importunate friends, [t is from this age that 
the tradition dates which depicts the average 
civilian as) an incompetent and supercilious 
lounger. Tf such @ portrait: be now admittedly 
Libellous and out of date. it is wholly because 
the patronage system has been gradually 
repleccd, meantime, by one which makes 
ability. education, and health the passports 
to the Service. At tirst: nominated candidates 
were required merely to farnish proofs of their 
fitness to serve. But in PS70 a radical change 
was introduced, which. by attracting capable, 
well trained men to the Service, has done more 
than anything else tu promote its efficiency. 

Open Competition. This sweeping reform 
consisted in throwing open the majority of 
Government appointments to the unrestricted 
competition of Britiah subjects of fitting age, 
health. and character. The system proved in- 
stantly successful and is in vigorous operstion 
to-day. Under the direction of a sp-cial 
department—-the Civil) Service Commission — 
open contests are held for posts of the various 
grades as occasion requires, and existing varan.- 
cies are filled by appointing the candidates who 
take the highest places. 

From the standpoint of would-be Government 
employees the importance of the reform thus 
effected can hardly be overstated. Open com- 
petition fultils N "s boast of opening a 
career to talent, however lacking in influential 
friends its posserszor might be. The hi 
positions in the service of the State arg placed 


within reach of any youth of the requisite 
abilitv and education, no matter how humble 
in origin or poor in purse. And this tendency 
to democratine the Service, already strongly 
marked, will become still more accentuated in 
the near future. Hitherto, dexpite the absence 
of caste barriers in these contests, the degree 
of education necessary to compete successfully 
for the most valuable posts has proved, in 
abla almost prohibitive for candidates 
low the middle classes in position. But with 
the elaborate system of scholarships recently 
devised by the County Council, extending 
from the clementary school to the University 
[see page 1677] that disability will be minimised, 
and the labourer’s son may meet the scion of 
nobility in fair and honourable rivalry for the 
prize of a lucrative career under the State. 
Open competitions for the various vacancies 
are announced from time to time in the * London 
Gazette’ and the leading newspapers. The 
advertisement of the Examining Body appears 
in the Thursday issue of most of the London 
morning papers, and may usually be found 
below the theatrical announcements vn the 
centre sheet. Detailed particulars of any 
of the examinations there named, and of the 
appointments to which they relate, may be 
obtained on application to the Secretary, Civil 
Service Commission, Burlington Gardens, W. 
Nominations. While pubhe competitions 
form the principal means by which the national 
service is recruited, a certain number of poste 
(some of which are distinctly valuable) are still 
reserved for the nominees of leading officials. A 
list of such appointments, and of the persons in 
whom the right of nomination is vested, will be 
found in the gencral table appearing in the next 
instalment. The usual practice is to name 
several candidates to compete among themselves 
for each vacancy. Contests of this character 
are Officially styled “ hmited competitions, ' 
and are not advertised. In some instances, 
nominations for superior posts are given to sub- 
ordinate officers as a reward for ability and zeal. 
A few technical and minor positions are filled 
without competition, the person designated 
having only to pass a quahfying examination. 
Since appointments as valuable are ta be 
won by open as by limited contests, it may be 
supposed that a nomination is of little service to 
the candidate. This, however, ia a gravely mi-- 
taken view. In the arena of public competition 
the fight for success is very keen. There are 
sometimes ten or fifteen candidates for every 
vacancy, and occasionally the proportion is as 
high as 20 to 1. But within the select circle of 
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the nominated, no such atross exista, and tho 
competitors usually number from three to five 
foreach post. Axpirants who can obtain a suit- 
able nomination should therefore on no account 
neglect to secure it. 

Age and Health. Fach class of appoint. 
ment, as we shall see hereafter, has ita own 
age limits as well as its special examination 
subjecta. Except for certain subordinate work 
in the Post Office, the earliest age at which a 
permanent footing can be gained is 17, and 
there are few posts for which a candidate can 
compete after passing hia 25th birthday. By 
a valuable provision, however, persona who have 
served in the Army or Navy, or as Volunteers 
on military duty, may deduct from their actual 
age any Gime so spent. And under certain re. 
strictions a similar allowance not exceeding five 
years may be claimed by members of the national 
service itself when competing for higher posts. 

After succeeding at the ——— contest, 
every candidate ia required to pass a medical ex. 
amination before appointment. Asia imperative 
in a service making such fiberal provision in case 
of illness, this is a fairly severe test, and is par- 
ticularly stringent in the case of foreign service, 
In the Customs good cyenight is insisted upon, 
but for other departments a moderate degree of 
short sight is not adisquahfication. The Civil 
Service Commissioners mention the following as 
among the commonest causes of rejection on 
medical grounds: poor physique, deheacy of 
constitution, diseases of the heart, lung, cye and 
car, paralysis, epilepsy, nervous complaints, and 
diseases of the liver and kidneys, especially per- 
nistent albuminuria. 

No aspirant who ia dabious of lis health can 
afford to disregard this question. ‘The Commun- 
sion absolutely declines to nanction an official 
examination of the health of any save successful 
candidates. On the other hand, rejection: on 
medical grounds at the eleventh hour is a crucl 
possibility in nuch a case. Any competitor having 
reason to fear such a contingency would therefore 
do well to apply to the Secretary of the Civil 
Service Commissioners for their ** Memorandum 
respecting Medical Examinations,’ which ia 
explicit enough to enable any competent doctor 
ta pronounce on the candidate's ability to pass 
the medical test. 

Fees. The examination charges made to 
competitors vary from Is. up to £6, according 
to the salary ordinarily obtainable in the appoint. 
ment sought. A £100 maximum, for example, 
involvesa fee of 7s. 6d. 5 for £200 st in Dn. Ge: 
and for Posts rising severally to £000, £350, and 
£450, the corresponding fees are £1, £2, and £4 
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Danube Basin. 


The 
hitherto deseribed are crossed by rivera flowing 
to North European sean. The only remaining 
region, the Danube basin, is cut off from the 
rest of Germany by the Central Highlands 
and in drained to the Black Sra, 


All the regions 


The sources of the Danube in the Black 
Forest are quite pear the Rhine, but the two 
rivern inimediately diverge. The Danube flows 
cant along the base of the Swabian Jura, recesy- 
ing, among other tributaries from the Alps, the 
Her with Ulm at ita confluence, the Lech. on 
which in the old trading town of Augsburg, the 
Inar, on whieh is Monich (Miinchen), the capital 
of Bavana, and the Inn from the Tyrol. The 
Inn oenters the Danube among = magniticent 
scenery, and oatoits contluence in Passuu, the 
frontier town of Austria, Into that) country 
we shall next follow it. 

What Auatria-Hungary Ie. A\mtria- 
Hungary isa daal monarchy, consisting of the 
empire of Austra and the kingdom of Hungary, 
governed by an Eniperor. King. 

The Austrian Empire (116.0000 sq. miles) 
consiste of (1) Bohemia, Moravia, and Austrian 
Silesia, allo in the Central Highlands ; (2) the 
Danube archduchies of 
Upper and Lower Aus- 
tring: (4) the Alpine 
duchies of Tyrol, Salz.- 
burg, Styria, Carinthia 
and Carniola; (4) the i 
Pinar tands of Istria 
and Dalmatia. an the 
Adriatic s (9) the Car- 
pathian lands of Gahew 
and Bukovina, on. the 
norther foreland — of 
the Carpathians; and 
(6) the protected) Bal- 
kan Stites Bosnia and 
Herzegovina, north of 
the Batkan peninsula, technically part af the 
Turkish Empire, but administered by Austria 
{98}. 

In the midst: of theae is Hungary (226,000 
ey. miles), the plain of the Danube, sur. 
rounded in the north and east by the Carpa- 
thians and the Transylvanian Alps, the latter 
forming ‘Transylvania, and in the west by the 
bare himeatone mountains of Croatia-Slavonia. 

The Lack of Unity. Many afferent 
mepiona are thus united, occasionally, as in the 
case of Hungary and Bohemia, corresponding 
with geographical conditiona, but often de- 
termined by merely political considerations. 
Austria-Hungary is, therefore, geographically 
unstable. It is also racially unatable. The 
different elements in the population—German 
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States of Austria-Hungary. 
Provinces. Climate, Products,and Physica! Featuresof the Balkan States 


Danubian Plain, Alpine and Carpathian 


By Dr. A. J. HERBERTSON and F. D. HERBERTSON, B.A. 


and Slavonic in Austria; Magyar, Romanian, 
and Slavonic in Hungary —contend for mastery, 
and their politica) union is attended by constant 
friction. 

The Danube in Austria. A region 
xo vast and diverse has too many varieties of 
chmate, products and occupations to be 
described ax a whole. What unity it has comes 
from the great Danube, which enters Austria 
at Passau, where it receives the Inn, its only 
tributary from the Swiss Alps. Below Passau 
it Hows between the Alps and the Bohemian 
Mountains, forming the Austrian Gate, at. the 
eastern end of which Vienna is built. A traveller 
thus deseribes the scenery of the Austrian 
(sate. 

* The river spreads out into a lake, completely 
Closed in by the forest-clad) amphitheatre of 
mountains. On and on for many long miles 
through scenes of the most romantic beauty, past 
mountains clothed from top to bottom with 
dark pines, and ruined castles: peering out from 
amidst the tir forests on the summits of preci- 
pices, and xequestered ravines where nestle small 
Villages with overhanging roofs) and wooden 
baleonies, and side valleys, up which you see 
waterfalls and hanging 
bridges. Scene succeeds 
to scencof romantic and 
even awful beauty.” 

At Vienna the Danube 
is A Magnificent river, 
rolling across a plain 
shut in to the south 
by spurs of the Styrian 
Alpe projecting towards 
the littl Carpathians, 
offshoota from the main 
range. Between theae 
the river flows in a 
gorre known as the 

dungarian Gate, where 
the Hungarian town of Pressburg is built. 

A Magnificent View. All this is casily 
made out on the map, but it is thus a 
traveller translates the map's abstractions into 
realities: “To the east downwards the plain 
sinks into the horizon, and the towers of Press- 
burg. and even the foremost heights of the 
distant Carpathians, are discernible. To the 
south-west are offxets from the ridges of the 
Styrian) Alps which form the rapids of the 
Danube, To the west the country rises from 
vineyards and orchards to precipices, forests, 
and mountains, the commencement of the Alps. 
To the south the lofty snow-clad summits of the 
Styrian Alps, embracing one side of the plain 
on which Vienna stands, and sending out 
promontories abruptly to the Danube. close 
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the circle. In the midst of this vast panorama 
liew in full view the city of Vienna, with its 
cathedral and lofty spire rising against the sky ; 
and far the mos«t striking part of every view 
of which it forms part, the Danube, the monarch 
of European rivers, rolling its rapid and mighty 
stream. Just above Preasburg comes in the 
March from the Moravian Gate, flowing between 
the Bohemian Mountains and the Carpathians. 


The Hungarian Danube. We are 
now in Hungary, with the Alps and Central 
Europe receding behind ua. Preasburg is the 
gate of Bastern Europe, the direct road to that 
sea whose waters wash the shores of Awa. In 
the fertile plain which the Danube next crosses, 
the Raab comes inion the west from the Alpe, 
and on the cast) tributaries deacend from the 
Carpathians, which are broadest in the Hun- 
garnian Ore Mountaings. Between these and the 
Kakony Forest on the weat, at whose southem 
bane on Balaton, the Jargest Inke in Austria: 
Hungary, the river flows, and is turned) xowth 
by the eastern spurs of the Bakony Forest. On 
these, the lant heighta in the Hungarian plain, 
® Budapest, the capital, a double city, Buda on 
the Jigh weat and Pest on the low east: bank, 
together forming a city magnificent in natural 
henuty and architectural splendour, 

The Plain of Hungary. Before us 
stretches the lake ke river, atudded with wooded 
inlaneds, and a vast) plain lowes iteelf on the 
distant hormzen. Hundreds of rivers water it, 
spreading: ther nch sediment over itm every 
flood, On ite illimitable pastures are bred 
famous horses, and tens of thousands of cattle. 
wheep, and swine. Ttous, in fact, part of the 
great Eurasian steppe, and its Magyar inhatit- 
ants are trae to the blood and the pastoral 
occupations of) ther Asiatic ancestors who 
centuries age conquered A country so) well 
xuited to them. Elsewhere. ploughed tields, 
golden in summer, stretch far as eye can reach. 
The villages, with their orchards of plum and 
pear, and their shady acacias, are dotted about 
the plain, far apart. but Jarge and) prosperous. 
Through this land of green and gold the Danube 
flaws south to meet the Drave, which has come 
down from the Tyrol and along the castern 
margin of the Croatian) Mountains, behind 
which are the blue Adrate and the Hungarian 
wheat and flour port of Fiume. The united 
river keeps the direction of the Drave, receiv: 
ing the ‘Trza, or Thoms, flowing from. the 
Carpathians through corn lands and the famous 
vineyards of Tokay. Ite last great: tributary 
ix the Nave, which has come 7000 miles from 
the Alps of Carmiola and along the north-weat 
margin of the Balkans; it receives the Prin 
from the south, the boundary between Bosnia 
and Servia, the latter of which fronts Hungary 
acroas the Danube. The Servian capital, Bel- 
grade, in built at the confluence af the Nave. 
and 30 or GO miles lower the Danube forces its 
way between the Transylvanian Alps and the 
Ralkans, in a series of grand detiles called the 
Kheura, terminating in the rapids of the fron 
(ate, now made navigable by blasting and 
canaliving. Here, at Oreova, it leaves Hungary. 


The Climate of Hungary. In Hun- 
gary we begin to experience the continental 
climate of Eastern Europe. The summers are 
hot, the winters very severe, except along the 
Adriatic coast. The products have already 
laen described. Wheat, arid timber from the 
forests of the highlands are the chief exports. 


The Mountains of Hungary. So vast 
and rich are the plains that we often forget the 
mountains of Hungary. For 600 miles on the 
north and east the country is enclosed by the 
Carpathians, 150 miles broad at their broadest. 
The finest scenery is in the Tatra, where granite 
peaks, 8,000 feet high, rise above lovely lakes. 
Oak, beech, and pine foreste clothe the mountain 
side, with bear and wolf lurking in their unknown 
depths. Below arc jewelled meadows and terraced 
vineyards. Minerals, such as gold, salt and petro- 
leum. are abundant. The occupations are mining, 
forest industries, cattle-rearing, and agricultute. 

The mountain-girt Transylvania ix watered by 
tributaries of the Maros, which breaks west 
through the mountains to the Danube. The 
capital in Kolosvar, or Klausenburg, a university 
and manufacturing town. 

(Croatia consists of bare Jimestone mountains, 
neing above the Adriatic, and of the fertile but 
marshy land between the Drave and Save. 
The bare, Creelesk mountains are" furrowed, 
yierced. and = nddied into caverns, clefts. and 
gullies, valleys that have no outlets, and rivers 
without perceptiblesources.”” This region is called 
the Karst. Agneculture and cattle-rearing are 
both backward. The capital is Agram. 

To the north-east of Croatia is the Istrian 
peninsida at the base of the Alps, with the 
Austrian port of Trieste, behind which rise the 
bare mountains of the Karst. 

Dalmatia. To the south the Karst scenery 
continues in the wild) Dinaric Alps, whie 
descend 5.000 ft, or 6,000 ft. to the white towns, 
Ragusa, Cattaro, and others, of the Dalmatian 
coast. The summers are hot and dry. the 
winters mild and wet. Some evergreen forests 
remain, and on the lower Adriatic slopes the 
vine, olive, and orange are grown. 

The Alpine Provinces of Austria. 
The scenery is of. the Alpine type already 
desertbed. The climate vanes with elevation 
and situation. Valleys opening north and east 
have warm summer, but cold winters; the 
Adige and other valleys opening south have a 
chmate which suits the vine and mulberry. In 
the higher Alpe cattle-rearing is the chief oceupa- 
pation, Agnculture becomes important in the 
lower valleys and towards the Danube. Salt is 
abundant in the Salzkammergut, the picturesque 
district) round Salzburg. Tron and lead are 
widely distmbuted in Styria, Carinthia, and 
Carniola. Besides Salzburg, the chief towns are 
Innsbruck. on the Inn, the capital of Tyrol. 
giving access to the fine rock scenery of the 
Dolomites: Gratz, the capital of Styria, on the 
Mur, a tributary of the Drave ; Klagenfurt, the 
capital of Carinthia, on the Drave ; and Laibach, 
the capital of Carniola, on the Save. All theee 
nvers and towns are connected with important 
routes across the Eastern Alps. 


Upper and Lower Austria. These ſie 
between the Alps and the Central Highlands. 
forming a transition between Germany and Hun. 
gary. — are mountainous, and thinly 
peopled. e chief towns are Linz and Vienna, 
at opposite ends of the Austrian Gate. 

Bohemia. Bohemia consists mainly of the 
basin of the upper Elbe. Jt possesses many 
natural advantages which a prosperous people 
are quick to utilise. The climate of the sur- 
rounding mountains is severe in winter, but in 
the lowlands the vine can be grown as well as 
cereals; also sugar-beet, for making sugar ; 
potatoes, for food and distilling; and hops. 
used in brewing famous beers, especially round 
Pilsen. The mountains yield valuable forests, 
leading to paper-making and other forest indus. 
tries, and cheap water-power to carry them on. 
Coal and iron are widely distributed, and kaolin. 
clay and quartz in the northern mountains make 
Bohemian glass and porcelain famous. Wool 
from the highlands, and cotton and tlax brought 
by the Elbe are largely manufactured. Engines 
and railway plant are made at Prague. the 
capital, a city of palaces and factory chimneys, 
situated on heights above the Moldau. The 
majonty of the inhabitants are Czechs, hut 
Germans are numerous in the towns. 

Moravia and Austrian 
Moravia lies east of Bohemia, between the 
Moravian Highlands and the Carpathians. The 
mountains have a severe climate, but the vine 
can still be grown in the lowlands, as well as 
barley and sugar-beet. Linen and woollen 
manufactures are important round Briinn, the 











“ye ae — 


yi 
: N 


-& 


07. THE DELTA OF THE DANUBE 


capital. Silesia carries un manufactures on the 
Austrian portion of the Silesian coalficld. The 
capital ia Troppau. 


he Carpathian Provinces. Galicia 
and Bukovina are mountainous in the south. 
where the Carpathians rive to 5,000 ft., but 
fertile in the north. where they sink to the plain. 
The climate is severe, the country being expowed 
to the snowstorms which sweep over Russia. 
Forests cover hundreds of square miles. In the 
lowlands cereals and potatoes are grown, and 
much spirit isdistilled. Petroleum and rock salt 
are abundant, and a miniature underground town 


Caoenarny 
j oo ae rock-salt mines of Wielicaka. near 
- his, the old Polish capital, in the 
narrow valley of the Vistula, commanding the 
route to the Moravian Gate, in a handsome city, 
manufacturing cloth and leather. : 
nia and Herzegovina (20,000 aq. 
miles). Bosnia is a land of mountains and 
valleys, the former clad in magnificent but un- 
productive foresta. Much of the surface has a 
mere film of soil, and js only fit for pasture, In 
the valleys, cereals, the vine and immense 
quantities of plums are grown. Manufactures 
are in their infancy. The capital in Sarajevo. 
Herzegovina has the barren Karat scenery, but 
fertile valleys. The capital ia Mostar, in the 
tine gorge of the Narenta. 


THE BALKAN PENINSULA 


The Balkan States. Kast of Bosnia 
and south of the Danube are the kingdom of 
Nervia and. the principality of Bulgana, the 
latter including Kastern Roumelia. ‘The little 
principahty of Montenegro ia south of Herze- 
govina, Exeept Rumania, and the small kingdom 
of Greece in the extreme south, the reat af the 
peninaula belongs to the Turkish Empire [98]. 

Rumania. At Orsova the Danube enters 
the fertile plains of Rumania, lying between 
the Transylvanian Alps and the Danube. These 
are cromed by innumerable rivers, flowing south 
to the Danube, the Rumanian bank of which 
ix low and marshy. The largest are the Sereth 
and the Proth. "The summers are hot but the 
winters very severe, the temperature falling many 
degrees helow the freezing point. Rumania 
(90,000 sq. miles) ig an agricultural lane, 
growing immense quantities of wheat, shipped 
from Galatz and Braila, near the confluence 
of the Sereth ; alko hemp, flax and tobacco. 
Petroleum is abundant and retinerics aumeraus. 
Flour milla, saw mille, distilleries, cloth milla 
and tanneries tell their own tae. 

The capital in Bucharest. The Danube reaches 
the sea by a great delta [97], the branch mont 
used for navigation being the Sulina. = The 
total length of the river in 1,800 miles. 

A Transition Region. !n the north of 
the Balkan peninsula we have the Central 
European climate and vegetation. The sumim ta 
are warm and the winters severe. Oak and beech 
are the forest treea, the plum ia the commonest 
orchard tree, and wheat the typical cereal. South 
of the Balkans, which curve round from = the 
Transylvanian Alps, separating Bulgaria from 
Eastern Roumelia, we pasa into o different 
region. The summers are bot, and also dry. The 
winters are mild, and most of the rain fall. at 
that seasumn. 

The rainfall is often so scanty that irriga tiem 
in necessary for agriculture. To suit this climate 
plants develop various peculiarities, ‘The alor has 
thick, fleshy leaves, which store up moiatuar ; 
th: cyprenes, evergreen oaka, and the bushy 
stone-pines have email, hard leaves, which lose 
little moisture by evaporation. This type of 
climate and vegetation is characteristic of the 
Mediterranean region, to which we are sow 
passing. The fruits are the vine, olive, uraugo. 
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fig. pomegranate, peach and apricot. The mul- 
berry is largely cultivated to feed silkworm. 
Wheat is grown under irrigation, but millet and 
maize are better suited to the hotter, drier parts, 
Pulnes, principally varieties of beans and lentila, 
are aa important as rvot crops in Central Europe. 
One of them, Jucerne, replaces grass as fodder. 
tattle and horses, which need rich, moist  pas- 
tures, give place to the hardier sheep, goats, 
mules and asars. 

Mountains and Rivere of the Baikan 
Peninsula. Almost the whole peninsula is 
mountainous, though the mountains do not 
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riae above the snow line. They form part of 
the great Eurasian mountain system alrecdy 
described, and are known under various names 
in different parta, as the Balkans between Bul- 
garia and Eastern Roumelia, the Rhodope Moun- 
tains or Deapoto Dagh between Bulgarian and 
Turkish Roumelia, the Pindus Mountains in 
Greece, etc. In the north they are densely 
forested, but the forests have been destroyed 
in the south. Small plains, surrounded by moun- 
tains and difficult of access, are very character- 
istic of the whole peninsula. Roade are bad, and 
communication backward. 


Four im 


t river valleys must be noticed : 
(1) The Morava, flowing north, across Servia, 


to the Danube; (2) the Isker, rising south of 
the Balkans, and breaking through them to the 
Danube; (3) the Maritea, flowing round the 
northern and eastern base of the mountains of 
Thrace to the ; and (4) the Vardar, 
flowing south to the Gulf of Saloniki. Notice 
that (1) the Morava and the Vardar, and (2) 
the Morava, Isker, and Maritsa give through 
routes from north to south, and that the railways 
follow them. . 

Montenegro. Montenegro (3,600 sq. miles) 

s3.a wild land of bare limestone mountains, 
with a small, hardy shepherd population. The 
mountain scenery is of the Karst type. and 
agriculture is possible only in the wider valleys. 
The peasants’ houses are often festooned with 
tobacco, which is of excellent quality. There are 
few roads, no industries, and little trade. The 
capital is Cettinye (Cetigne), a small, red-roofed 
village town in a mountain-girt plain, with a 
population considerably under 5,000. 

Servia. Servia (19,000 sq. miles) consists of 
a lowland slong’ the Danube, rising to wild 
mountains on the west, on the east (where the 
Danube breaks through spurs of the Car yathians 
at the Iron Gate), and on the south, elie the 
mountains are part of the Balkan system. The 
valleys are generally fertile. Vast beech and oak 
forests feed countless herds of swine. In the 
clearings sheep and cattle are kept. The agri- 
culture is often primitive, the fertile soil pro- 
ducing excellent wheat. tobacco, vine, and fruits. 
Dried and preserved plums are 4n important 
export. Much plum brandy is also distilled. The 
capital, Belgrade, is finely situated. © Perched on 
a bill, at the foot of which the Save joins the 
Danube, it commands westwards a wonderful 
expanse of sky and stream and willows, with a 
pale mauve distance of Servian mountains, while 
opposite lie the rich plains of Hungary and the 
little town of Semlin. 

Bulgaria. Bulgaria (37,000 84. miles) rises 
from the southern bank of the Danube to the 
crest of the densely-forested Balkans, beyond 
which lie Eastern Roumelia or Southern Bul- 
garia. In the Danube area maize and wheat are 
crown, but south of the Balkans we find the 
products of a hotter region, rice and cotton, as 
well as the vine and the ever-present plum. Maul- 
berries and the silkworm are very important. In 
the Maritsa valley, the most fertile part contains 


GBooearvty 
of Toes. Pulgsria is.ca' the way to prosperity, 
1 roads and railways are fairly well developed 
Sete capital, ia a handsome modem city 
ee OM Philineop L sare commanding the Iaker 
pare a opolia, built on isolated heights 
wide plain, is the second city. The porta a 
Ruschuk, a river port of the Danube if \ Hi 
on the Black Sea. ——— 

The Turkish Provinces. Wild and 
mountainous in structure, torn by racial and 
— feuds, undeveloped and ill-governed, the 
Turkish provinces (62,000 aq. miles) are a waste 
instead of a garden. Both agriculture and cattle. 
rearing are backward, and the peasantry are 
poor, ignorant, and oppressed. The capital is 
Constantinople, built in one of the finest Ritu 
tions in the world, where “ the Sea of Mar ie 
the Bospl : an irinura.,. 

sphorus, and the wide and winding har 
bour of the Golden Horn meet, forming, aa tt 
were, a great lake round which the city extends 
rising stage by stage along the slopes of the hill 
minaret and dome lifting themselves one alive 
another against the azure sky.” Commanding 
the entrance to the Black Sea, where Europe and 
Asia all but touch, thie is one of the finest 
strategic points in the world. Another key to 
the Black Sea and the lands beyond is Gallipoh, 
on the Dardanelles. Saloniki, on the gulf af the 
game name, ia the port of the Vardar Valley. 
Adrianople, on the Maritaa, strongly fortitied, 
commands the route to Constantinople. 

Greece. (reece (25,000 (nq, niles), con: 
sisting of the aouthern and deeply indented 
portion of the ee with many adjacent 
islands, is a land of mountaine and small, ise- 
lated «mountain-girt plains. The climate in 
typically Mediterrancan, and irrigation is neces: 
sary in the drier parts, All Mediterrancan plants 
are grown, but the chief export is the currant, 
a small dried grape. The sponge fisheries of the 
Egean Sea are important, "he capital in Athons, 
built mach ike Edinbur, h, round a height 
between the mountains an the eca, with Pinus 
as its Leith. From Corinth a ship canal haa been 
cut across the narrow isthmus © the same name 
between the mainland and the mulberry-leaf 
shaped peninsula of the Morea, Patras exports 
currants. 

Of the west coast are the Jonian Islands, all 
mountainous, with fertile valleys. Corfu is the 
most important. The inlands of the Agean 
are lesa fertile, and produce little but wine. 
Syra (Hermopols), on & amall intsnd of 


many square miles of rose gardens, from which the same name, 18 the centre of the Algran 
ia distilled the famous Oriental perfume, attar trade. 
Continued 
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N any wall or structure not cut out of solid 
material, but formed of a multiplicity of parts, 
cach of which is small in bulk comoared with the 
wall into which it in built, it is inevitable that 
there muxt be many joints. Some of these are 
approximately or accurately horizontal, and sume 
are approximately or accurately vertical, The 
horizontal joint may extend through the whole 
thickness and fength of the structure, if the 
portions of which it in built be of uniform size 
and have horizontal surfaces, and this condition 
in met with in all brick wallk. The layer of 
materials placed between two such level surfaces 
m termed a courac, Where the size of the block is 
not regular, even when the beds are horizontal, 
the horizontal joints may not be found continu. 
ounly at the same level, and this condition ix 
met with in some forms of stone walling. [See 
Masoxky.) Unless some provision ix made to 
prevent if, there is a danger that the vertical 
joints, like the horizontal ones, may continue 
throughout the wall from base to top, and while 
& level horizontal course in an advantage in 
constracting walla, a vertical joint: extending 
through more than a single course in termed 
ao etringht joint, and os a source of weakness. 


Effect of Straight Jointa. If such 
etraight joints extend from top to bottom of a 
wall, we should have, in fact, a semen of small 
piers placed mde by side having no connection 
with the pier on either side, except the mortar 
joint [41 and 42). Tf such a pier in subjected to 
& load that is different from the load on the pier 
on cither side, it may be throat out of the line of 
the wall, or it may be crushed if not strong 
enough by itself to carry such Joad, or it may be 
caused to subside. 

Its of equal amportance that there should not 
be a stragght joint in the cross-section of the wall, 
for if no alteration be made in planning the 
muccemive courses, a thick wall, such aa that 
shown in 45. would be, in fact, formed of two 
thin walls placed side by side, and a load that was 
borne on the inner half of the wall would CONVEY 
nane of its pressure to the outer half, and might 
eettle down under the burden by itacl{, whereas 
a wall that is property bonded in cross-section 
[44] will have any load that bears on a given 
point diatmbuted throughout ite thickness as 
well as along its length. 

Bonding. which is used to prevent such a form 
of construction, ia the placing of the vertical 
joint in every course so that they shall not, 
eacept where it is inevitable, coincide with the 
vertical joints in the courses immediately below 
it. The reault of auch an arrangement ia that 
the materials in one course interlock with those 
im the courses above and below it. A wall is thue 
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formed which no longer consists of independent 
piers, but is homogencous in character, and the 
burden of a load supported at any one part of it 
is distributed by successive courses over an ever 
widening arca (43). 

Brick Bond. It is necessary to bear in 
mind that the bricks of any one clas« of manu- 
facture are practically identical in size and shape. 
and that any trifling irregularities can be 
corrected by an adjustment of the thickness of 
the mortar joint. In building, therefore, with 
mnaterials that are uniform in size and of such a 
shape that two of them, laid flat and side by side. 
form a nearly exact square, straight joints are 
very hable to occur if the work is carelessly put 
together; but, on the other hand, a compara. 
tively simple adjustment. if properly carried out, 
suffices to obviate the danger entirely. 

There are various methods of making the 
necessary adjustments, and various methods of 
arranging the bricks in a wall, and in particular 
on the face of the wall. Where differences in 
arrangements of the bricks affect the appearance 
af the wall, the terms apphed to different varie- 
ties of walling depend on the style of bond in 
which they are built. 


Forms of Brick for Bonding. Before 
describing the various forms and methods of 
bonding. « few general terms must) be made 
clear, A bat ia half of a brick broken across its 
length. Usually, bricks are broken so as to be 
one quarter and three quarters in Jength, or cach 
one half, and are described as quarter bata, half 
bats, or three-quarter bats [10 and 11, page 1048). 
They may be cut with the trowel from a whole 
brick, but in the process of carting, unloading, 
and stacking bricks, some always get broken, and 
these are utilised for such purposes, and can be 
cut if required to any requisite length. A closer 
it @ brick cut in half in a direction parallel to its 
length, called a queen closer (6, page 1948), or so 
as to show a width of 2} in. on the face of the 
wall. and the full width of 4) in. at the back. 
called a king closer [5 and 9 page 1948} In 
practice, a queen closer ix difficult to cut, and is 
not often specially moulded > two quarter bats 
arv generally used in place of it. [See dotted lines 6, 
page 1948.) A brick placed in a wall so that one 
of its long sides shows on the face of the wall is 
called a atretcher [88]; and a course consisting 
entirely of bricks so placed is called a atretcher 
cuwree (88, course 1] A brick placed so that 
ane of ita ends shows on the face is called s 
header, and « course consisting entirely of euch 
bricks is called a header couree (88, course 2). 

Describing ThicKinesses of Walls. 
The thicknesses of a wall may be described by 
the number of headers contsined jn jt) ¢#'! 
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thickn wa—thus, a one-brick, two-brick, three- 
brick wall, etc. ; if the wall be only a half-brick 
thick, or ina multiple of a half-brick in thickness, 
it may be described | as a one-and-a-half brick, two- 
and-a-half brick wall, ete. The convenience of 
thin description ia that it satisfactorily describes 
the wall for all types of bricks, not only for the 
ordinary #ized brick | 1, page 1948), but for bricks 
that may run a jittle larger or smaller. The 
thickness of « wall may also be described by the 
number of inches in ite thickness -—thus, a 44 in. 
wall : a half-brick wall; a 9 in. wall - a one- 
brick wall. A brick-and-a-half wall in sometimes 
apoken of aaa 13) in., and sometimes as a 14 in. 
wall, for by using a thick mortar joint in the 
thickness of the wall it may be brought up to this 
larger dimension, An 18 in. wall a two-brick, 
and soon; but this description is only accurate 
when bricks of the ordinary standard size are 
being employed. 

English Bond. Englinh bond, which. 
from a structural point of view, in the best for all 
ordinary walling when the thickness in one brick 
or upwards, is formed when in elevation ; every 
course is cithor a complete header course or 4 
complete atretcher course [38]. Stretchers are 
never used in the interior of a thick wall, but only 
on the inner or outer face of such al wall. 
When the thicknews of the wall is the exact 
multiple of a brick, each course will show alike 
on the inner and outer face of the wall —re., 
either both sides will show headers or both 
atretchers, [See examples of one-brick and two- 
brick walle in 38). Uf there be an odd half 
brick in the thicknows of the wall, the course 
that shows stretchers on the outer face will show 
headera on the inner face, and vice versa. [See 
one-and-a-half and two-and-a-half brick wall in 
$8.) When a wall is returned at the end --that 
in to nay, in continued ina direction at right 
angica to ita former direction—the course that 


ahows atretchers on the main front will show: 


headers on the return front, and vice vera. 

Finishing Ends of Walla. All the 
plans on the general aheet of bonding show walls 
which on the left-hand sade have returned ends, 
and it will be noticed that in every case course | 
has closers inserted next the angle brick to 
bond the return wall, and in counwe 2 has 
closers inserted next the angle brick in that 
course to bond the front wall) It will, of counme, 
be understood that the angle brick in course | 
ranks as a stretcher so far aa the front wall is 
concemed, but is a header if considered in relation 
to the return wall. 

On the right-hand side of cach plan the wall 
ia shown to have a dopped end —that is, the wall 
is finished there without any return or reveal. 
All such ends require apecial attention to accure 
a satianfactory finish and perfect banding. 

Laying the Stretcher Course. We 
shall now consider the bonding of a wall which 
io an cxact multiple of a brick in thickness, and 
commence with the stretcher course (38, course 1). 
Sach a course, whether the wall be one, two, three. 
or any other multiple of a brick thick, will have 
a row of stretchers extending from end to end 
on the outer face, and a similar row on the inner 
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face. If the wall be one brick thick these two 
rows will complete the course, and the bricks 
in them should lie exactly side by side, so that 
the jointa which run from back to front of the 
wall run straight through from face to face 
without any break in their length. If the wall 
be a two-brick wall there wil) be one row of 
headers in the interior of the wall separating 
the stretchers ; if it be a three-brick wall there 
will be two auch rows of headers, and soon. But 
note that in all cases the headers are laid so that 
two are placed exactly behind a stretcher, and, 
whatever the thickness of the wall, the joints that 
run from front to back do so without any break. 
We shall assume for the moment that the length 
of our wall in an exact multiple of 9 in., and that 
it will therefore contain an exact number of 
header bricks. But, of course, this is not always 
the case. If our wall be not an exact multiple 
of a brick in thickness, but contain an odd half 
brick, the only difference will be that the row of 
stretchers on the inner face will be omitted, 
and a brick-and-a-half wall will have one row 
of stretchers on the face and one row of headers 
behind ; a two-and-a-half brick wall, one row of 
stretchers and two rows of headers, and so on. 

Laying the Header Course. If this 
course (88, course 2] consisted literally of 
nothing but headers, we should have a wall 
without bond [41]. It is in this course that the 
closers are introduced ; but whatever the length 
of the wall, so long as there ix no opening or return 
in it, there will never be more than two closers, 
one of which occurs at each end of the course. 
For the purpose of bonding. any interruption 
in the continuity of the brickwork, such as that 
due to the opening for a door or window, may 
be considered to divide a long wall up into a 
series of short lengths, each of which must. be 
provided with the closers for bonding. In laying 
this course recollect that a header always forms 
the end brick. 

The whole thickness of the wall in this course, 
if it be an exact multiple of a brick, is formed 
with headers, and for every brick in the thickness 
of the wall there will be a header in the plan. In 
this course, as in the stretcher course, the joints 
at right angles to the face will run straight through 
from back to front in an unbroken line. If there 
be an odd half brick in the thickness of the wa'l 
a atretcher course is employed on the inner face. 

Poaition of the Closer. The closer 
should never form the angle brick. for as it is 
only 2} in. wide, it would be very liable to become 
dislodged, but it must always form the next 
brick to the angle header. It should extend 
right through the thickness of the wall to be 
bonded from the front to the back. Theorctic- 
ally, a queen closer should be used for every 
header in the thickness of the wall, but in 
practice, except for work of quite an exceptional 
character, two quarter-bats are uaed to form the 
closer for each brick in thickness. It will be 
seen [43] that the width of the angle header 
(4§ in.) plus the width of the closer (2} in.) make 
together 63 in., which leaves 2} in. between this 
vertical joint and the first joint in the course 
below, and that as the face of the next header 


— — — — — — me 





———— — — 
4-4. SECTION -OF - SECTION OF WALL 
BONDED WALL: MOT BONDED: 

i |.) — reas 
sl. | : Baal 

7 fa oa Ml i 
cy one —— 
— hire ht 
46. WALL: WITH: PIERS-&- OPENINGS - SHEWING METHOD: OF KEEPING -PERDEND5: 









Heres SS TES Dad 
KREE LILLE BL 
SEK 
Re 









NOS 


fe ee 
SZNCDOUNG -BONE LOND: 






EXAMPLES OF TNBONDED WALLS AXD SPECIAL PORMN OF BOND 
2171 


SVILDING 


is 43 in., the vertical joint beyond it will 
alk be 24 in. beyond the first vertical joint in 
the stretcher course. This horizontal distance 
is termed lap. Beyond this point, as two 
headers together equal in width one stretcher, 
the same distance between the vertical joints in 
the header and stretcher course will be maintained 
till the other end of the wall is reached, and the 
closer at that end is inserted to give a corre- 
xponding break and finish to the wall. A wall, 
whatever ite height, will consist entirely of auc- 
cessive courses, in which the two above described 
will alternate regularly. 

Adjusting nd to Walle of Various 
Lengths. We assumed for the moment 
that the length of our wall was an cxact 
multiple of a brick in Jength ; but this may not 
alwayna be the case. Suppose there be an odd 
half brick in the length, the only adjustment 
required will be that at or near the centre of 
evory stretcher course a balf-bat be inserted | 46]. 
In building with such a material as brick, if good 
and economical work be required, the limitations 
it impones must be considered, and no short length 
of brick wallshould be set out except asa multiple 
of a half-brick in length as well as thickness. 
In the case of à Jong wall this point is not of 
iinportance ; in auch «a wall there will be so 
many vortical joints that by a little fulness — 
Le, an extra amount of mortar—in the joint, 
or @ littl: dightness—+t.e., a reduced amount of 
mortar—in the joint, some definite number of 
headors may bo worked into its length. 


Absence of Straight Joints in 
English Bond. In the case of o wall 
constructed in English bond [38]. if the plans 
of the two courses of any wall be tiered and 
placed one above another, it will be noticed 
that if queen closers are used thore will be no 
position cither on the face or in the heart or 
thickness of the wall in which the vertical 
joints in one course coincide with the vertical 
joints in the coure below. If quarter-bats be 
used in place of queen closera such coincidence 
will exiat only where the extra joints thus intro- 
duced occur. Such a coincidence, as already 
explained, torme a straight joint, and if it occurs 
in two successive joints, note that it will run 
throughout the whole height of the wall inevit- 
ably. It ia the absence of these straight joints 
that renders English bond of such great atructural 
utility as a more homogeneous wall is obtained 
when it is used than in the case of other bonds. 

Other Stylea of Bonding. (On the 
other hand, in clevation the appearance of 
successive rows of headers and stretcher in 
considered less attractive than some other forms 
of bond, and where, as in the case of much 
domestic work, the utmost ponsible strength is 
not easential, and something may be aacrificed to 
appearance, a atyle of bond which is not quite so 
watiafactory structurally, but gives a different 
character to the face of the wall, is adopted. 
With a view to improving the clevation, a varia- 
tion of this atyle of bond, known as English 
cross-bond, ia sometimes adopted [47]. As will 
be seen, the only variation consists in breaking 
the bond bet ween successive stretcher courses by 
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introducing next the angle stretcher (in course 3) 
a single header, or bat, so that beyond this 
point the stretchers in this course are shifted 
4} in. to the right, and come over the centre of 
the stretchers in course 1. This must, of course, 
he provided at each end of the wall Course 5 
repeats course 1, and course 7 repeats 
course 3, and so on. No change is m in 
the header courses, and this particular bond is 
not inferior to English bond in strength. 
Fiemish Bond. Flemish bond is made 
use of as a further improvement to the elevation 
of the wall; it differs from lish in elevation 
in that each course consiste of a header and a 
ktretcher alternating, and at the end of a wall we 
find in one course a stretcher forming the end 
brick, and in the succeeding course a header at 
the end. There is not the same simplicity as to 
the placing of the bricks in the wall as occurs in 
English bond, and the number of straight joints 
are considerable, expecially when there is an odd 
half-brick in the thickness of the wall. In the 
cease Of a one-brick wall the same bond muat 
show in both faces ; in the case of thicker walls 
it may dose ; but, on the other hand, the use of 
Flemish bond may be confined to the outer face 
of the wall and the inner face, and the heart of 
the wall may be formed in English bond, to 
which there can be no objection if, as often 
happens, the inner face is to be plastered. When 
this form of bond ix used throughout the thick- 
ness of the wall, and shows on both faces [40], it 
ia termed Double Flemish Bond ; when used on 
— only $88], it is termed Single Flemish 


In this bond, as in the English pond, the 
closer is placed in the course which begine with a 
header at the end angle. This closer is carried 
right through the thickness of the wall ; but where 
& header shows in the return end, or face, to 
avoid using a half-bat and quarter-bat, a three- 
quarter bat in used, by which the same result is 
achieved with the saving of one joint. The 
sources Of weakness in this form of bond are the 
large proportion of bate that are inevitable 
wherever the thickness of the wall has an odd 
half-brick in it when double Flemish bond is used 
{see one-and-a-half and two-and-a-half brick 
walls, 40}. and where the thickness is the multiple 
of a whole brick where single Flemish bond is 
used. (Ser two-brick and three-brick walla, 39 } 
This is partly due to this use of bata, but mainly 
to the use of stretchers in every course; if 
tracings of the plans of two successive courses 
of Flemish bond be overlaid, it will be found 
that, to a very appreciable extent, they coincide 
throughout the whole length of the wall, and that 
straight joints result. It is on th's ground that, 
where possible, single Flemish bond is adopted, 


. as this confines the use of bats and straight 


joints to the outer face of the wall. 

One of these two forms of bond is used 
for moet ordinary walling. There are other 
varietics of bond, but they are mainty required 
to meet difficulties that arise certain 
exceptional conditions, 

Stretcher Bond. Stretcher bond [48] 
is uaed for walls that are only half a brick in 
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thickness. It ia obvious that headers, which are 
U in. long, cannot be used in such « wall, and if 
any appear in the wall, they are bata. This 
bond, it will be seen, consists of building entirely 
with stretchers ; it is usually built of only two 
variotion of courses—tiz., | and 4 [46]; but 
more complete bonding is produced by using the 
four varicties shown. 

Thin wall, by using « large ye rtion of bats, 
might be made to resemble Flemish bond ; 
but the only occasion in which the appearance 
of the wall would be of sufficient iraportance to 
warrant this would be in the case of a half-brick 
wall formed of glazed bricks. 

Garden-wall Sond. (arden-wall bond 
is used for 9 in. or one-brick walls, in which both 
faces are exposed to view. These are commonly 
used for separating the gardens of adjoining 
houses, hence the name, The difficulty met with 
in such walls is that though the length of an 
ordinary brick is given as % in., there is a con- 
siderable variation in practice in this length, not, 
perhaps, more than 4 of an inch, more or less, but 
enough to make it impossible to set such bricks 
ride by side in a wall so that both faces will be 
true. Tf one face is to be plastered, this is not 
important; the outer face ia built) even. or 
“fair,” and if the inner ia rough the plaster 
covers it. Adjustment can be made between 
atretchers, because there ia a mortar joint: be- 
tween them, which may be made “full or 
tight, an the case requires. 

It in therefore necessary to pick over the 
bricks to be used ax headers in — a wall, and to 
measure them againat a «tandard length of brick, 
and thin process means additional handling and 
coat. Thia form of bond in used in this case 
because it reduces the number of headers by 40 
percent. It may be employed both with English 
and Flemish bond. Kaghixh cardenaall. bond 
consists in using three atretcher courses to one 
courme of headers (This involves a straight 
jont in the centre of the wall through the 
xtretcher courses, and thia is undoubtedly a source 
of weakness, but such walla rarely support a 
heavy load. Flemish garden-wall bond connate 
in using three atretchers to one header in every 
courte: [50], and has the same advantages and 
drawbacks as English bond. Such work requires 
cateful supervision, for even with selected headers 
there in often shght irregulanty or distortion, 
and to give a good finish to the face the brick. 
layer is apt to cut the header into two, making 
it easier to sect fair, but still further reducing the 
atrongth, 


Diagonal Bond. Diagonal bond in used 
papel in thick walla to give a longitudinal 
ond at intervals. It does not ahow on the face 
of the wall; it is most satisfactorily used in the 
stretcher coures of English bond, and ie not 
employed in cvery such course, but at intervals 
of, aay, aix or cight courses. It conaista in filling 
in the heart of the wall with bricks laid diagonally. 
aa shown in 81. The amall triangular spaces 
between the facing and the diagonal work are 
filled with pieces of brick, roughly cut. and 
mortar. The bricke shown here are inclined 
from left to right. The next time that such a 
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course was used they should be laid with an 
inclination from right to left, so as to vary the 
bond as much as possible. 

Herringbone Bond. Herringhone bond 
is used in the same way as diagonal bond, 
and with the same object, the only difference 
being that the filling in is arranged on plan in the 
form known as herringbone work (52). 

Walle Built Circular on Pian. The 
work hitherto described in adapted to walls 
that are built in straight lines, but sometimes 
walls must be laid on a plan that is not straight 
but curved. If the radius be large, and tre 
curvature in consequence flat. the wall may 
possibly be built with one of the bonds already 
dealt with ; but if the radius be short, and the 
curve rapid, this will be impossible. 

In such a case the ideal plan is, of course, to 
have bricks that are purposely made with the faces 
formed to the required curve and the sides of 
the bricks conveiging so as to form what in 
an arch would be called a roussoir-shaped brick. 
This is costly; and for most work a sufficiently 
good appearance may be given by using ordinary 
bricks, provided only headers are employ 
Such bricks will not form atrue circle ; but unless 
the radius of the curve is very small, the form 
will approach closely to a curve. It is essential 
that no stretchers be used and every cours 
consist solely of headers: and the term Header 
Bond is applied to it. Such a piece of curved 
work rarely stands alone, and is used to connect 
two straight pieces of walling, and the bonuing 
of the two courses is formed by continuing the 
bond already existing in the walls. Fig. 64 
shows a wall quadrant on plan with a rather 
short radius, and @in. thick. It will be observed 
that the distance from A to B on the concave face 
of the wall is appreciably less than that from 
( to D at the back, and if ordinary parallel. 
wided bricks are used, the mortar joint must 
be kept tine on the face and full at the back to 
adjust this difference. Better work is produced 
by rough-cutting the brick to a rouasnir shape, 
or by rubbing it accurately to such a shape, as 
shown on half the illustration ; but this increases 
the cost. With the «mall radius illustrated 
the use of header would require very wide 
joints at the back, and two courses of half-bate 
are shown. Bonding irons may be used to tic the 
inner and outer face together. Fig. 583 shows 
a wall one-and-a-half bricks thick, with a curve 
of a larger radius. In this case it will be noticed 
that cither on the inner or outer face of this 
wall a row of bats is inevitable—with a curve 
of such large radius, very good work may be 

uoed without cutting or rubbing the bricks — 

rut the joints from front to back at the wall will 

not in this case be in a straight line. In this 

illustration the wall ia shown formed on the 

right hand side with parallel-aided bricks, and 
on the left with cut or rubbed bricks. 

Forming Reveals. The method of 
forming stopped enda has heen indicated, and 
we must now consider those cases in which a 
wall has to be finished with a rereal. This is a 
short return usually 4) in. on the face, but eome- 
times 9 in. or more, which projects beyond the 
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end of the wall xo as to form a rebated jamh, 
to allow of « door or window-frame being 
inserted behind it. Special attention must be 
paid to its bond, and it is in connection with 
this work that the king closer comes into 
service, The half-bat at the end of the header 
course is a source of weakness, and the use of 
the king closer next to it is some compensation. 
The methods of bonding reveals in ordinary 
walls of various thicknesses are shown [55] for 
both English and Flemish bond. 

Bonding of Crosa Wallis. In add:tion 
to return walla, which have been already 
deacribed, cross walls are frequently employed. 
‘These are walla starting from the internal face 
of the main wall at mght angles, and they must 
be bonded to the main wall equally with a return 
wall, ‘This in usually arranged for by building 
in the whole thickness of the crons wall at every 
alternate course to an extent of 2} in. into the 
main wall, the intermediate course of the cross 
wall merely abutting against the main wall 
{86 and 57). 

Bonding of Piers. Piers intended to 
carry concentrated loads may be either attached 
to a wall or may stand alone and detached. 
In the former case the bond used in the wall 
will apply to the pier, and it will be treated as 
a short length of a thicker wall. So, also, in the 
case of a rectangular detached pier, it may be 
considered as a short length of wall with two 
stopped ends; but in the case of square piers a 
apecial dreatment in usual, (0 secure proper 
bonding. Such piers may be constructed cither 
in English or Flemish bond ; the former i# prefer- 
able where great strength is required. In all 
aqttare piers the extent of closers required for 
bonding bears a larger proportion to the total 
area of the pier than in the case of a wall of the 
name actual area; in piers of less than three 
bricks this proportion becomes very extensive. 
It tn an clement of weakness in them, and all 
piers require very special care in construction 
to ensure that the joints are all well filled, and 
where Flemish bond ix used queen closers 
should be employed and not quarter. hats. 
A pier ono brick square can be formed only of 
two stretchers in one course and two headers in 
the next 1683. A pier one and a half brick 
aquare may be formed in Enghah bond with 
two three-quarter bata alternating with three 
headera, but some extent of xtraight joint ta 
unavoidable (60] With Flemish bond it) in 
necosaary to use a bat as a core or ventre for 
wil courses, and a atraight joint occurs all around 
it, With piers two bricks syuare and upwards 
the bonding is more satisfactory. Examples 
are ahown of piers in both styles of bond up to 
four bricks square; one pier [68] is shown 
formed with bull-nosed bricks at all four angles. 
Various cxamples are given of the method of 


bonding various «mall and i lar shaped 
iors auch as occur in the angles of bay windows 
tes} and similar situations: they should be 


constructed in cement mortar, to accure the 

utmoat possible strength. (a in the case of amall 

piers, they involve the use of a ion 

of bate and of irregular pieces of bri Such 
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piers, as a tule, are of no great height, and 
cannot be expected to carry anything but 
quite a light load. 

There are many situations in which a return 
wall is not at right angles tu the front wall. 
When this is the case it is termed a sguiné angle. 
which may be cither acute or obtuse. Here, 
also. special attention must be paid to the 
bonding, and no regular rules can be given for 
the construction of such angles, as the methods 
vary with the inclination between the two 
walls, Examples of such angles are given 
{65}, and it is important to bear in mind that 
a» few emall pieces of brick an possible 
khould be used. Whole bricks, wherever 
possible, or bricks with only the angles cut off, 
are the best. In the case of obtuse angle walls 
aqguint bricks (7, page 1948), of which the longer 
ride is G2 in.,.may often be used in place of using 
closers, and, when possible. this is advantageous. 
A bird's mouth (8, page 1948] is often also useful 
for the inner face of an obtuse angle, but such 
bricks are not eaxy to cut. as the «mall angles 
may be wplit off. It is advisable, when posa‘dle, 
to dispense with their usc. 

Hoop-iron Bond. Hoop-iron bond is 
sometimes introduced into walls to give a bond or 
tie in the direction of the length. But in walls 
built with cement mortar it is doubtful if it 
adds to the strength of the wall materially. It 
consists of strips of hoop iron about 14 in. 
broad and x4, in. thick, which, unless they are 
laid in cement mortar, should be tar and 
sanded to protect them, and in order that the 
mortar may gtip them. It is usual to insert 
the hoop iron in the mortar joints at certain 
definite intervals throughout the height of a 
wall varying from, say, four courses apart to 
4 ft.or5 ft. Each course in which they are 
used may have several strips of iron. Hf a joint 
has to be made in the length of the iron strip a 
lapped joint is used, and a similar joint is made 
at the angle of a wall, the two picces being 
crossed and the end folded down (66}. Hoop 
iron bond is uxed in the construction of burglar- 
proof vaulta, and for this purpose hoop iron is laid 
in every joint, and one strip is used for each 
half brick in the thickness of the wall. which ia 
built of hard bricks in cement. It i+ claimed 
that a structure thus formed will resist even a 
determined attempt to penctrate if. 

Bonding of Facings. It frequently 
happens, when the appearance of the exterior of 
a buitding is a matter of importance, that the 
bricks used for the face are required to be of a 
different quahty and appearance from those used 
in the thicknesa of the wall, and in consequence 
may be more costly. In bonding such facings 
with the heart of the wall, if the bricks correspond 
in size with those used in the general body of 
the work, the bonding should be carried out 
exactly as already described for a wall of a 
‘uniform quality. e great danger to be feared 
is that, with a view to cconomy. half-bate may 
be employed where headers should be used; for 
as a true header can be broken into two bate, 
fewer of the more ex ive bricks will be re- 
quired when this is ; bat if this plan is 
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largely adopted the facing becomes a mere skin of 
brickwork # half brick in thickness, instead of 
heing, as it should be, an — part of the wall. 
It may sometimes happen that the size of the 
facing bricks differs from that of the bulk of the 
bricks. When this is the caso really satisfactory 
bending cannot occar, and such a condition must 
always be avoided if possible. For example, seven 
courses of facing bricks may be equal in height to 
Kix courses of the gencral work [71]. Tf this be ao 
the joints will only correspond so as to form a 
true horizontal bed at every seventh course of 
the facings, and all that can be done is to intro- 
duce a course of headers at thin point, and to 
build the courses up to the next level bed in 
atreteher bond. 


Bonding Brick with Other Materials. 
The bonding described hitherto has referred 
to walls constructed wholly of brick. — It 
frequently happens that for architectural effect 
or for some other reason part of the wall may 
be formed of other material, as, for example. 
terra-cotta or stonework, These materiale may 
be introduced merely in the form of plinth:, 
atrings and cornices (67, 70]. at quoins (68. and 
round door and window openings — such work is 
described under the general term of dreastags— 
erat may be used throughout the face of the 
wall (68). In the latter case it may form merely a 
facing, the bulk of the wall being of brick. or the 
facing material may form the bulk of the wall, 
with merely an inner lining of brick to take the 
plastering. ‘Thin last case, however, arises, ox a 
rule, only when the material employed is of a 
rough character, such as that from which rubble 
walle or flint wallé are formed. [See Masonry. | 


Brickwork and Terra-cotta. Thé 
bonding of brick with other materials may be 
a comparatively aimple or a troublesome and 
cortly process, Which it is to be will depend 
on the care given in preparing (be material to 
be bonded with the bricks. The bricks are of a 
atock size, andaf the work into be easy in charac. 
ter this must be borne in mind, wo that they can 
be utihsed without cutting to any great extent, 
Hf terra-cotta be uned, it must be specially mano. 
factured for each building in which it in em- 
ployed ; if in moulding it care be taken to nee 
that the height of cach course with ite mortar 
ae corresponds exactly with one or more 
wick coursea with their mortar joints, and if the 
beda are also exact multiples in length and 
breadth of a half brick, the whale will bond 
together with ease. But if this be neglected, the 
terra-cotta, after itm burnt, must not be cut, 
and if the bricks have to be cut to fit: it, thes 
often involves much labour, 


Brickwork and Stone. In the case of 
stone it is usual, except for rubble walls [see 
Masonpy] to dress the stone—.e., to reduce it 
to a fair face and to exact dimensions, and such 
stones can, therefore, usually be made of a size 
to bond with brickwork without any increase 
in the cost of working. 

In the case of dressings, a string. of which the 
mouldings have only a slight projection, may be, 
for example. so designed asx to correspond in 
height with two courses, and on bed to equal 
a half brick in width from front to back, with 
here and there a block of material equal to a 
whole brick {67}. In the case of quoins, whether 
plain or moulded, these may vary in height from 
one up to five or Rix courses [69], or even more, 
and they are usually arranged so that the widths 
of successive courses vary by the multiple of a 
quarter brick to ansist in bonding. This is, how- 
ever, not of such importance aa the correspond. 
ence in height and width of bed, for it iß an easy 
matter to cut the end off a brick to fit any quoin, 
even if irregular in form, but if the thickness or 
breadth of « course will not bond it may involve 
the reduction, by cutting, of a whole course of 
bricke, 

Stone-faced Walle, Where a wall is 
ta be faced with stone or terra-cotta the work is 
usually deseribed as avhlar [wee Masonry]. 
which implies that the stones or blocks are of 
regular height, Jength, and breadth, with a 
regularly dressed face. Such a facing may. of 
course, be made of any desired thickness, but, 
on the ground of expense, is often kept thin. The 
majority of the stones will be of the minimum 
thickness, but a certain proportion, equal to, 
nay, one-third or one-fourth the area of the 
face of the wall, will be made thicker, so as to 
penetrate into the brick backing, and tie the 
backing and facing together: the difference 
between this thin and the thick courses should 
be half a brick or a multiple of half a brick. 

In roughly-built: stone walls, such asx rubble 
walls, the bulk of the wall ix of stone, and if brick 
in used it will generally be in the main a half- 
brick thick, with a certain proportion of headers 
built inte the wall either m regular courses or 
aa found convenient, but these should not be 
leas than about one-fourth of the bricks. 

Sometimes a flint-faced wall, if of knapped 
flints [see Masoxuv]. may be built as a facing 
to a brick wall, and in auch a case the bond is 
usually secured by building in a proportion of 
extra long flintes, xo that they penctrate into the 
brickwork. but sometimes a small propoftion 
of black, vitrified bricks may be used as headers, 
extending to the outer face of the flint to 
asxist the bond. 
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Asphalt, Brick, Cork-asphalt, Gutta-percha, Granite 
Sett, Macadam, Tar-macadam, and Wood Biock Roads 
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Asphalt. Although mineral rock asphalt 
was first discovered in 1712, it was not commer- 
cially adopted as a paving in Paris until IS}, 
when the first com primd street —1.¢.,on a concrete 
foundation— was laid down in the Rue Bergére. 
in the front of the Conservatoire de Musique, 
and in London until about ten years later, and 
it is only in comparatively recent years that its 
wider uses have been appreciated. 

Mineral rock asphalt is a natural product, a 
pure limestone naturally impregnated with 
mineral bitumen. The rock when mined or 
quarried is of a chocolate colour, fine in grain, 
evenly impregnated with bitumen, which varies 
from about 6 to 20 percent. [tis usually found 
in seams or layers from 6 ft. to 30 ft. in thickness, 
like coal, and is mined in a similar manner. 
The principal supplies are taken from the Bassin 
de Seyssel, Haute Savoie, Switzerland ; France ; 
Limmer. in Hanover; and Ragusa, in Sicily. 
The weight of a cubic yard of natural asphalt is 
about 344 cwt. 

Use of Asphalt. During the last fifty 
veara compressed mineral rock asphalt hax stood 
the severe test of enormously increasing traffie 
in the principal streeta of the City of London, 
the metropolitan districts, and the provincial 
cities and towns of the United Kingdom, and 
haa proved to be the most satisfactory sanitary 
paving that can be laidd. It is impervious to 
moisture, and non-absorbent, and, being jointless, 
nothing can get into crevices and decay. It has 
a smooth and even surface, i« durable, economs- 
cal, and quickly laid; and the preparation of 
compressed rock asphalt is similar to that of 
mastic asphalt for footpaths, except that the 
powder is placed in specially designed roasters 
with revolving cylinders and heated to a tem. 
perature of about 280° F. without any ad- 
mixture whatever of bitumen. 

As svon as the superfluous moisture has 
evaporated, the heated powder i« placed in 
iron-sheathed vans. covered with thick cloths 
(to retain the heat), and taken to the site where 
it ia to be laid. The asphalt powder is then laid 
on a Portland cement concrete foundation 
6 in. to 9 in. thick, according to the nature of 
the traffic, well raked over the cement concrete 
foundation and rammed with hot rammers to 
the thickness required, then smoothed over 
with a hot smoothing iron #0 a« to bring sufficient 
bitamen to the surface, after which a heavy 
roller is passed over it, while the asphalt is still 
warm, to straighten and consolidate the surface. 
When opened to the traffic the asphalt gradually 
begins to be compressed into solid rock again. 
in main traffic streets 2} in. of compressed 
asphalt are laid on about ¥ in. of concrete. In 
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atreeta of lighter traffic, the practice is 2 in. of 
compressed asphalt on 6 in. of concrete, 


The Aephalt Road. An asphalt road 
can be constructed exceedingly flat, because a 
slight gradient is sufficient for rapidly removing 
the surface water; «moreover, the vehicular 
traffic distributes itself without risk over the 
entire width of the road. even cloee up to the 
gutters, which is not the case, to the same extent, 
on a stone road. Tt suffices if, from the apex. 
which is simply rounded off slightly, two straght 
lines are drawn as cross or lateral gradients, an 
evtra fall being given to the gutters for a width 
of about JR in. Anen rule. a dateral fall of Poin 
70 will suffice for the roadway, increased to 1 
in at the gutters. For the longitudinal fall 
Loan 60 is considered the limit ap to whieh the 
shipping of horses need not be feared, 

‘he following well-known formula for cal 
culating the camber of asphalt: roads has been 
employed for many yearn: 


Ss 
Poesy 
where fo camber (versed sine of are), 
n owidth of roadway between kerb, 
c coefficient (| O01). 
Therefore, the normal camber of a roadway 


30 ft. wide would he 0-012 or STZ ft. 


in the centre, : 


Foundation for Aaphalt. The concrete 
for the foundation should) be gauged, sia of 
aggregate to one of Portland cement. On 
no account must hme concrete be used. The 
thickness should be regulated according to the 
weight it has to bear. Cheapside, London, had 
in 1870, with a then traffic of 400,000 tons per 
annum per yard of width, a foundation of Yin. in 
thickness, and after seven years it was reported to 
bein good condition. Gracechureh Street, in the 
same city, with 403,000 tons per yard of widtl. 
per annum had also 0 in, ; while other streets 
with lens traffic had 6 in. Moorgate Street, with 
upwards of 6.000 vehicles per diem 264 AM 
tons per annum per yard of width, had a founds. 
tion of 6 in.; al these latter streets maintained 
their surface in good condition. This would ga 
to prove that under the heaviest trafic 9 in. 
in a sufficient depth, while 6 in. is sufficient for 
250,000 tons per annum per yard of width. 

It has also been ascertained from cutting into 
a piece of the already-mentioned roadway in 
Paris which had teen subjected to heavy traffic 
for 16 years, that it been noed in 
thickness by only three-quarters of an inch. 


Bricke for Paving. Bricks asa material 
for street paving have received very litth 
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attention in England, although this country is 
justly celebrated for the quality of ite bricks. 

In Holland this class — has been in 
use for about 150 years, in America about 


13 or 14 where hundreds uf miles 
have been laid in all sorte of ways and 
under varying conditions. Bricks obtained from 


Middlies were laid in Liverpool as a trial 
in 1881, a smal) piece of brick paving to 
form a carriageway was laid at Cheltenham in 
1900. This paving was laid on a sand cushion 
with a fo tion of 6 in. of cement concrete, 
the bricks being grouted in with pitch. The 
standard specification for the construction of 
brick carri ays adopted in the United States 
of America is an follows: 


Bunsravervrgn, or Gravinu. Earth in excavation 
to be removed with plough and eraper or other 
device to within 2 in. of subgrade, then brought to 
true © with the roller, the weight of which 
should be not lens than 6 tons,or more than 8 tons, 
if the earth ia too hard to receive compreamon through 
the weight of the roller, then foosen the remaining 
2 in. with ws puck and cart away. Earth in’ em. 
bankment muat be applied in layer of Sin, in thiek- 
nee, and cach layer thoroughly rolled ; and in both 
excavation and embankment the subgrade munt 
have a uniform denmty. If the ground in a spouty 
clay, tile dramnge should be provudedd, to carry 
off the accumulation of wet, 

Consing, Tf cement ma used, st should be com. 
pleted; if stone, all should be hauled and = dir. 
tributed and art before the grading in finished, and 
it may then be used as a guide to finish the subgrade. 

It should range in thickness from 4 in, to 6 in, and 
from 20 in, to 24 in. wide, the business and atroet 
traffle governing the same, and the lengths should 
not be shorter than 6 ft., except at closures, The 
top to be neatly dressed with a square or rounded 
outer edge, and 4 in. down on the maide, | The outer 
aurface ta be tool-dromed to the depth of the face 
exposnd, and to the depth of the Chicknom of the 
brick and sand cushion, 

The antersection at street corners and alleys should 
he circular, with radius of 4 ft. and 3 ft. respectively, 

Manurnat Cuan. These should always be of a 
hard and durable character of atone, and from 14 in. 
to 181n. deep, dreawsed on top and & in, down on the 
face next to the brick, and should be wet accurately, 
to ft the curvature of the cross section of the atreet 
on Gin, concrete, and hacked up with the same within 
Gin, of the top, ; 

Concerts Founparios, Crushed stone should be af 
—— quality of hard rock, with no fragment laryer 
than will pass through » 2 in, mng, and none amaller 
than will pase through a boon. mng in thee longest 
dimengona, free from all refuse and foreign matter. 

Maxu. Sand must be clean, sharp, and dey, and 
thoroughly mixed in ite dry state until the whole maas 
shows an even shade, with an approved brand of 
either hydraulic or Portland cement. (of hydraulic, 
the proportion of mixture ahould be one part of 
cament and two parte of sand. TC of Portland cement, 
une bode of cement and three parte af sand. To 
the ve mixture should be added sufficient clean 
water to mix to a plastic masa, fund enough to 
subside rapidly when attemptiiy to heap to a cone 
shape. To the mixture add four and five parte 
respewtively of damp crushed atone of clean acreened 
gravel, and turn the whole mass over not jee than 
three times, or until every fragment is thoroughly 
vuated with the cement mixture. For the reception 
of this mixture the grade ehoukd be set off in 3 ft. 
aquares, with a stake at each corner, Tops of cach 
ahoukd be at the surface of concrete, which must be 
tamped until {ree mortar appeare on the surface. 
Occadanal sprinkling in extreme hot, dry weather 
ia beneficial, After 36 hours the cushion eand may 
he epread. 
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piled inside line before grading is fini 
or, if allewed by the engineer, delivered on the street 
in waggons and carried from the pile or waggon on 
pale or with clamps, and not wheeled with we, 
hey should be class and thoroughly vitrified, 
showing at least one fairly straight face, with rounded 
edges, with no greater radius than yin. They 
whould not be len than 2} in. by ¢ in. by 8 in., 
or more than 3} in. by 4 in. by 9 in., free from 
cracks, with but alight lamination, and at Jeast one 
edge with but slight kiln marks allowed. Such 
bricks or blocks shall be submitted to a teat of one 
hour in the Nationa! Brick Manufacturers’ Ansociation 
standard rattler and under the conditions preacribed 
by that association; and if the lom by abrasion 
during uch teat exceeds 20 per cent. of the original 
weight of the brick tested, then bricks or blocks 
shall be rejected. 

BricktayinG.  Bricka should be laid perpen 
slicular tu the kerb, Broken brick or block can only 
be used to break joint in atarting courses or in making 
closures, The bricks shall be laid on edge, clone to- 
gether, in straight lines acroma the roadway between 
gutters, Gutter shall be constructed an directed by 
the engineer, After the bricka are laid they shall be 
thoroughly inspected, and all warped, spalled, and 
suft) bricks removed and replaced by more perfect 
ones, and those found with the bad face up should 
be turned down, 

Tawrisa and Kouirna, After the inspection ia 

thus completed the edge of the pavement shall be 
tamped to grade next to the kerb, to the width 
of 61n. or Bin, out from the kerb, with a hand tamper. 
The entire pavement shall then be rolled with. < 
§-ton steam roller until all brickea are thoroughly 
bedded, and the whole surface assumes a practical 
rlanre, 
Exranaion Cueaios, An expansion cushion must 
be provided for of | in. thickness next to the kerb, 
filled to two-thirds of its depth with pitch, the top 
one-third being filled with sand; and a like cushion 
at right angles with the atreet at intervals of 50 ft. 

Tuk Finuen. The filler shall be composed of one 
part each of clean, sharp sand and Portland cement. 
Che nand should be dry. The inixture, not ¢xceeding 
one-third bushel of the aand, together with a like 
amount of coment, shall be placed in the box and mixed 
dry until the maa assumes an even and unbroken 
shade, Then water shall be added, forming a liquid 
miatture of the consistency of thin cream, From the 
tome the water ia appled until the last drop in re- 
moved and floated into the jointa of the brick pave. 
ment, the same must be kept in constant motion. 
The mixture shall be removed from the box to the 
street surface with a scoop shovel, all the while being 
etirred in the box while it is being emptied. The 
box for this purpose shall be 3 ft. 6 in. to 4 ft. long, 
27 in. to 30 in. wide, and 14 in, deep, renting on legs 
af different lengths, so that the mixture will readily 
float to the lower corner of the box, which should 
be from 8 in. to 10 in, above the pavement. This 
mixture, from the moment it touches the brick, 
shall be thoroughly swept iato all the joints. Two 
such boxes shall be provided, in case the street is 20 ft. 
or kews in width; exceeding 20 {t. in width, three 
boxes ahould be used. The work of filling should be 
thua carned forward in line until an advance of from 
13 yd. to 30 yd. has been made, when the same force 

appliances ahall be turned back, and cover the 
wamne espace again in like manner, ex thas the 
mixture for the second coating may oe 
thicker than the first. To avoid a possibility of the 
grout thickening at any point, there should be a man 
with a lerge sprinkling can, having the head perforated 


with small holes, sprinkling gently the surface 
ahead of the sweepers. This should be done in the 
application of each course specified. After the joints 
are thus filled flush with the top of the bricks, and euffi- 
cient time for evaporation has taken place, so that 
the coating of sand will not absorb any of the mixture, 
one half of eand shall be spread over the whole surface, 
and, in case the work ia subjected to a hot summer 
mun, an occasional sprinkling, sufficient to dampen 
the sand, should be followed for two days or three 
days. The grouti thus finished must remain 
absolutely free from isturbance or traffic of any kind 
for a period of ten daya. 


Cork Asphalt. Cork asphalt is a com. 
pound consisting of bitumen and certain other 
materials, including cork. It has been used in 
different parta of the world for a number of years. 
and all the necessary features which 
constitute a good paving material. It is durable 
and clastic, and being non-absorbent to moisture, 
is therefore hygienic and sanitary. It is com- 
paratively noiseless, and also non-slippery ; and, 
therefore, it is unnecessary in wet weather to 
aprinkle the surface with sand or fine gravel as ix 
requisite with other pavements. The result of this 
ix that there is a marked abaence of mud. and, in 
dry weather, of dust. Theee properties make it 
invaluable for public roadways, especially as 
freedom from noive, dust and such discomforts 
is an object. It in claimed that no other pave- 
ment possesion such valuable characteristics, 
and cork asphalt in thus pre-eminently suitable 
for all clasaes of traffic. horse, motor, or otherwis:. 
It is manufactured in the form of homogeneous 
blocks of uniform size, and the aurface, when 
laid, in regular and even. Froat does not so 
readily act on it as on other classes of pavement. 

The first cont of cork asphalt compares fav- 
ourably with that of other pavements, and the 
cost of upkeep is much less, owing to its durable 
nature, 

This class of road pavement has been largely 
used by H.M. Office of Works, at Buckingham 
Palace and Windsor Castle. The Paddington 
Vestry and the St. George's (Hanover Square) 
Vestry have applied cork asphalt with great 
success, and it has also been used by numer sua 
provincial boroughs and corporations, such as 
Bournemouth, Eastbourne, and Newmarket, 


Cork Aaphalt in Railway Stations. 
Moet of the principal railway companics have 
employed cork a«phalt with satisfactory resulte, 
and among them may he mentioned the Great 
Eastern, the Great Northem. the North Eastern, 
the London and South Western, the Caledonian. 
and the North British railway companies. It is 
in use at Liverpool Street. King’s Crom, Waverley 
(Edinburgh), and other stations. 

in pavement is manufactured in blocks 
similar to wood blocks in sizes from 9 in. by 
44 in. by 1 in. thick to 9 in. by 4} in. by 2 in. 
thick. It is laid on a concrete foundation, its 
cost compares favourably with that of wood, and 
its average life is longer. 

Gutta-percha Paving. (Gutta-percha, 
like cork, is the ideal of noiselessners, but is in a 
very experimental stage as yet, and haa hardly 
come within the scope of practical consideration. 
A small piece is laid at the entrance .to Euston 
Station, , and in small, short sections a! 
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Glasgow. Tie sheeta are laid down at their 
sides upon a concrete foundation by strips of 
iron, which clasp the edges tight on each other. 
Indiarubber in large sheets about | in. in thick- 
ness haa been introduced in Hanover an a 
material with which to pave roads. 

Granite Setts. atrect pavement com- 
posed of this material has teen in use for many 
years. This system was introduced into thr 
country by the Romans. The size of the paving 
atones was, however, much r than modern 
acience finds necessary. One of the tirat ite 
pavementa laid waa that known as the “ —* 
pavement.” Thin class of pavement consista 
vf squared actta (the meet general sige being, 
6} in. by 3} in. by 3 in. to 7 in. long), laid on a 
concrete foundation consisting of cement concrete, 
the only reliable material. It should never be laid 
lesn than 6 in.. while 9 in. will carry the heaviest 
traffic. The concrete should be composed as 
follows : 

Rin parts af screened batlact or gravel - all of which 
will pass through a acroen of 2) in, maah- and one 
pert of Portland cement, all thoroughly mixed upon 
wo platforin and wed while in a senii-liquid state, 
The rewultant mixtore of one ton of cement when 
muared an the propertion of ax to one in about seven 
culie vards al conerete, ‘This will cover an area of 
42 super, vd. Gan. deep, and will take four labouroin 
one day for tmuxiung and laying, 

Laying Granite Sette. Ax the concrete 
iw daid in the trench the top surface should bs 
brought to the proper camber with the shovel. 
For ordinary trafic, Aberdeen) or Norway 
granites are largely used ; these are bedded on 
a sand packing free from small stones or 
pebbles, and average 1 in. in thickness, and laid 
touching one another, each stone being so firmly 
hedded on the packing that it has not to rely on 
the next one for support, and the setts laid to 
break joint. The ramming requires careful 
kUpervision, as, in order to avoid the trouble of 
lifting badly-laid setts, the men often try to get 
an even surface by ramming the high stones 
extra hard, and omitting to ram the low-lying 
ntones, or stones inclined to give too much. 


Local Practice. In the North of England 
and other places the joints are first filled 
with clean pebbles, after which the surface in 
well rammed, and then run with an asphaltic 
mixture, and covered with a layer of fine gravel, 
while in the South of England, the finished 
surface in usually grouted over with a liquid 
prepared from sand and lias lime, or Portland 
cement, and well washed into the joints. No 
traffic should be permitted on a newly-laid 
pavement of this class for 14 days. One 
ton of setts of the size mentioned will cover 3°64 
superficial yardn, and a pevior will lay an average 
of 30 superficial yards per day of 10 hours. 

Macadam. ‘The word ‘Macadam’ ix 
derived from Mr. John Loudon Macadam, 
the originator of macadam roads (1). For this 
class of road, the ground is excavated in the usual 
manner to an approximate circular segment, and 
the foundation formed of “ hard core,” a term 
— to a heterogeneous mixture consisting 
of chalk, broken stone, bricks, dry rubble. 
clinkers, and otber dry and hard materials. 
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The thickness of the bard core depends . 
on the nature of the subsoil, but 6 in. f 


may be regarded aa the minimum thick- 
ness, and this should be consolidated by 
rolling, all hollow places being filled in 
and made level. Upon this, a thin layer 
of dug flinta or gravel should be uniformly 
spread and consolidated. 

Then, to receive and withstand = the 
wear and tear of the traflic, a 6 in. 
coating of stones or granite, broken to 
pass all ways through a ring of 24 in. 
internal diameter, should be laid down, 
and well consolidated by watering and 
rolling, # litth binding material being 
lightly scattered and swept in over the 
surface on completion. 


Material for Macadamising. It 
in Almost imposible to lay down any hard 
and fast line as to the material to be used 
over the whole kingdom for thin deserip- 
tion of road, ax nearly every English 
county produces, descriptions of stones, 
all — moa greater or less degree 
as a road-making material; but) where 
the material in woft, it will) be found 
economical to obtain a harder stone o1 
granite from oa distance, as the hardest 
description of stone should always be pre. 
mred, Those now commonly in-use are 
— Aberdeen, Guernsey, and other 
pranites, Mountsorre! and Hartahill and 
Laicvstershire stone. Picked slag, hill 
picked surface and dand-dug  tlinta, and 
gravel, are also dargely used for suburban 
wade streets and rural roads where the 
traffic ms onot heavy. The relative cost. of 
granite as a road metaland thats or gravel 
im roughly as Fito of. 


Cherbourg Quartzite in England. 
Until P85, this material wan ttle known 
in England. At that date, the first cargo 
was imported and lad upon a length of 
rond situated clove to Gravesend, and 
remained cight) years without needing 
Pe paira. 

The natural cautiousness of the English 
enginerr when dealing with something 
which has not been proved, has prevented 
this material from being classed with other 
granite asa road material 


Rules for Laying Macadam. \ 
rule to tind the ares of surface that can be 
covered by heuhie yard of broken material 
ie as follows : 

When the metal te nat rolled divide 36 by the 
thickness of the proposed voating ino inches, 
the quotient is the number of superticial vards 
that can he covered. When the metal is rolled 
divide 20 by the thickness in inches to give the 
regiined quotient, 


A commonly adopted rule for ascertain. 
ing the camber of a macadam road is as 
follows : 

Width af road, aay, at ft. 

At €@ ft. from centre fan each ade), fall ein. 


os e eo ae pe ee ae - tn, 


on 
. WB, * oe bs CAtrorne mige }, @ in, 
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This class of road is repaired by the 
old worn surface being picked up by 
manual labour, or by means of a scarifier, 
the new meta] being put on and then 
steam-rolled with a small addition of 
matrix. 

Tar. While it is only within com- 

ratively recent years that tar macadam 

as been applied to road-making pur- 
poses, it has been used in Nottingham 
for upwards of 40 years, where the first 
piece of tar macadam was laid in this 
country. A few years ago, some Belgian 
engineers were sent over by his Majesty 
the King of the Belgians to make in- 
quiries regarding the construction of tar 
macadam roads. The result of their visit 
was the muking of a tar macadam road 
from Oxtend to Blankenberghe, a distance 
of about 10 miles. 

There is nothing new in the principle of 
mixing tar with road metal; but a 
material manufactured from the best 
hand-picked selected iron slag, and mixed 
by machinery specially designed, has been 
introduced to comply with the largely 
expressed desire for a tar macadam 
suitable for roadways, and is specially 
intended to meet the greatly increasing 
motor and other similar trafhe which 
is now proving xo damaging to the 
ordinary macadam road, principally due 
to the suction seCup by the rubber tyres, 
which result in the disintegration of the 
finer material. 

Cost of Tar Macadam. With 
roads made of tar macadam, the initial 
cost as not very much in excess of that 
for ordinary macadam, while the life i 
considerably greater, thus largely reducing 
--by 400 to 60 per cent. -the cost. of 
repairs, and the expenses of scavenging. 

The material i non-slipping, and has 
been lad oon slopes and cambers of as 
much as fin 30 without any more effect 
than on an ordinary macadam road. 

Preparation of Roadway. The 
surfa‘e of the roadway or other area 
proposed to be paved should (in the case 
of an existing road or old foundation) b> 
scarified by a steam scaritier, or picked 
over by hand labour and levelled. to 
leave & camber, or fall, of the cross 
section of din. to fin. to 1 fC. care being 
taken to excavate all soft) and weak 
— which should be taken out at 
east | ft. in depth, and filled in with 
good dry hard core. The whole surface 
should then be moderately steam-rolled 
to ensure thorough consolidstion (which 
is a very essential point), but the rolling 
should be discontinued before the surface 
becomes “ amooth,”’ as a“ key ” is neces- 
sary. and an air circulation is required 
in the foundation. 

Laying the Tar Macadam. The 
tar elag-macadam is then laid on the 
foundation prepared as above in two 


coats of varying thicknesses, according to 
the traffic or purposes for which it is 
cequired, each coat being well rolled with 
steam-roller, weighing not more than 
6 tons, and the surface on completion 
heing dusted over with fine chippings. and 
finally well rolled until it is quite hard. 
The material of the bofam coat should be 
spread with shovela in the same way as 
ordinary macadam. and should be allowed 
to he open before being rolled. for at 
least 24 hours, to allow it to become 
partially set and feugh, which ensures 
the Jevels remaining true; and the top 
coat laid with rakes (kept heated) to 
enable a level and true surface to be 
obtained. This coat) should also remain 
open a few hours before rolling, and, 
where possible. the rolling of the material 
should not be done during rain or until it 
has had sufficient time to dry. 

The thickness at which the material 
should be laid may be taken generally ar 
shown below. 

Roadways with local or through traffic. 
Work to be laid in two coats, totalling 
4} in. in thickness. 

Bottom cost, $4 in. thick of 2-in, gauge 
material, 

Top coat, 1 
ineterial. 

Roadways with light traftie, Work to 
be laid in two coats, totalling 340 in. in 
thickneds, 

Bottom coat, 2 
material. 

Top coat, j in. thick of 8-in. gauge 
material. 

The life of this description of paving 
may be taken as seven and five years 
reapectively. 

Wood Paving. The first wood: paved 
roadway laid in London was in front 
of Old Bailey in 1839. Since this date 
wood has made giant strides ax #& street 
paving. “It is admitted by all that it is 
of little use to [ay any pavement without 
« good and substantial foundation, and 
none of the substances used requires this 
more than wood. Such being the case, a 
substantial concrete foundation is first 
laid, and it should cost the same, whether 
granite, wood. or other material be placed 
upon it ; consequently, the only thing to 
he considered is the cost of the wearing 
surface, the lasting qualities of same, and 
its desirability as a pavement when com- 
pleted.” A section of a wood-paved 
carriage-way is shown in 2 

Woods for Paving. A wood pate- 
ment as now laid consists of a good hard 
foundation of Portland cement concrete 
laid 6 in. thick and floated over to an 
even surface, conforming with the cortour 
line of the propo:ed finished road. When 
sufficiently set, rectangular blocks of 
Jarrah. Karri. or others of the eucalyptus 
or blue gum types. 9 by 6 by 5 in., on 


in. thick of jin. pauge 


in. thick of 2-in. gauge 








2 TRANSVERSE SECTION OF Woop-PAVED CARRIAGEWAY 


CIVIL ENGINEER 


the face. cut die square, with the fibre 
vertical, are laid with close joints upon 
the finished surface of the concrete. To 
allow for the expansion of the wood 
transversely across the street, a 1}-in. 
expansion joint of «and is provided nest 
to the kerb. 

Filling the Interatices.. The inter- 
stices between the blocks are sometimes 
grouted with liquid Portland cement and 
fine sand, o bituminous mixture of tar 
and pitch, or tar alone, The mixture is 
poured over the surface and “ xqueegeed ( 
or brushed until it disappears between the 
wood blocks. The surface is then sprinkled 
with coarse sand or fine grit, and the trafic 
allowed to squeeze it, thus preserving its 
hfe and rendering the wood Jose slippery. 

Creosoting the Blocks. If soft 
woods are used, the blocks should be 
ereosoted by at least LO Tb. of creonoted 
oil being driven into every cubic foot of 
wood, xo that each block may be thoroughly 
penetrated. The life of the blocks is not 
materinily increased by the creosoting, 
but they are rendered Jess absorbent. 

The life of this pavement depends upon 
the amount of traffic, quality of the 
material need, the locality (whether open 
or contined), and the width of the atreet, 
but the average estimated wear of Jarrah 
or Karri wood blocks may be taken af 
the rate of } in. per annum. 

Karri wood is hard, heavy, and tough. 
and it is recognised as one of the most 
durable woods for street paving. It is 
cut) from oa tree whose average height. is 
YW ft. by 4 ft. in diameter at 3 ft. to 4 ft. 
from the ground, and has its first branches 
at a height of 120 ft. to 150 ft, The con- 
crete foundation is similar to that already 
described under Granite Setts. 

Future of Wood Paving. Like 
every other system of paving, wood has ity 
advocates and opponenta, its advantages 
and its disadvantages, One thing, however, 
in certain —it haa come to «tay, for what: 
ever its opponents may say neainat it, it 
posseshos the advantages the general public 
demands. and the public, who pave the 
piper, has a right to call the tune. 

Soft woods have been used mostly in 
London on account of their being less 
nui y under traffic than hard woods, but 
their chief objection is that they wear 
more quickly than hard woods. 

The comparative expan-ion of creosoted 
against plain +oft wood blocks, after 
immersion in water for 48 hours has been 
found to be as follows: 

On length of block creosoted 090 plain ‘ti 
» width .. “ ‘57. ORS 
» depth . 8 , BI 

Thee represent in a thirty feet better 
way. 2} inch for plain blocks and practically 
Sinch for creosoted blocks, if ander the 
rame conditions. 

Continued 
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PRELIMINARY EXERCISES FOR SHADING WITR LEAD PENCTI. 





Group 8 
LIGHT AND SHADE DRAWING 
Drawing with Lead Pencil. Value of Line. Treatment of Surfaces. 15 
Suggestion of Light and Shade with Pencil, Crayon, Charcoal, etc. PT er en 


— — — — ee 


Lead Pencil. It seems a great pity that 
ordinary lead pencil is not used more often than 
it is as a medium for artistically representing 
light and shade, tu say nothing of expression, 
action, ete. 

The pencil is clean, easy to handk, gives 
excellent resulta with a comparatively mall 
amount of labour, and permits of a very high 
degree of “finish” in the drawing done with 
it. The “shine and the likelihood of lines 
being smeared and rendered = greasy in 
appearance when rubbed with the indiarubber, 
are perhaps its only dinadvantages, It is 
the Handient and most workable material at 
the artist's disposal, and the most compheated 
and subtle effects of 
light and shade may 
le accurately ex. 
pressed with it. It 
in possible with this 
medium to treat 
delicate gradation of 
tone ak successfully 
ax strong contrasts 
of deep and light 
tones, and to repre- 
sent dainty modelling 
aa easily as rugged 
formas. 

The work, too, need 
not necessarily be 
laboured and weak. 
but breadth and 
largeness of mansing 
of different tone areas 
may be secured with 
such an implement. 
hecaus*, by making 
broad strokes of the 
pencil that quality 
which water - colour 
washes give may br 
expressed with it. 
There in aluo the 
possibility of ve 
minute detail with 
the point. Besides 
the ordinary HB, B, 
or BB pencils there 
is no objection to 
the use of a car- 
penter’s pencil in 
order to obtain cer- 
tain broad effects. 
Almost any paper 
which is not too 
rough is suitable for 
the drawing. 
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409. PENCIL DRAWING SUGGESTING LIGHT AND SHADE 


Method of Shading with Lead Pencil. 
By intelligently placed strokes of the pencil, 
the direction of surface, whether curved, 
vertical, horizontal, or receding, as well aa the 
light and shade of different tone values, may be 
represented, which will conduce to careful study 
of form ; for, if the latter be not observed, the 
direction of stroke cannot be given properly. 

Figures 485. 487 und 489 show how the 
groundwork should be done for three different 
keys of tone, while 686, 488, and 400 indicate 
how each may be more highly finished to obtain 
a closer and more even tone. The length of each 
stroke should be that which can be comfortably 
and evenly executed with cach movement of the 
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have ite groundwork 
as in 43, which is 
mma carried a stage 
m= further in 404, but is 
ib ae A mote 
TTKANEL delicate —— 
ciren in 405. In both 
fd 404 and 495 some of 
iw the lines cross one 
ig andther nearly at 
B right angles ; this is 
not always pleasing. 
and a more artistic 
a appearance is shown 
in the sloping sur- 
- faces of the hexa- 
 gonal prism in 408. 
mM 6oStraight and 
Curved Lines. 
The student must 
simplify his lines as 
much as possible 
when he wishes to 
render a tone quickly 
and in as direct a way 
as possible, ak in 496, 
where there is no 
cross-hatching what- 
ever, and yet there is 
) a u good appearance of 
600. STUDY IN LEAD PENCIL OF A PEONY roundness and relief. 
Fig. 497 is more 
hand or fingers. When an even Cone is required, highly finished, but. some artists would prefer 
care should be taken not to let the ends of each the drawing in 496 to that in 497. It should 
stroke overlap the one above or below it, or the he noticed that curved lines are used in 47 on 
tone will have an undulating appearance. the curved surface ; these are drawn in the 
Direction of — 
Stroke. The direc. j aL 
5— 












tion of the atroke 
should be suited to 
the direction of the 
wurface aa much as 
pousible, Thus, 401 
hows vertical lines 
for a vertical sur- 
face. The oblique 
cross - lines are in- 
tended to reprenent a 
change of tone some- 
times required on 
such a vertical sur. 
face, although — it 
might well be repre. 
sented by thicker 
lines perhaps closer 
together, all vertical, 
with no croas-batch. 
ing. in the same 
manner as the lines 
for the curved sur- 
face of the cylinder 
in 406. A horizontal 
surface Pati F re- 
presen ori- 
sontal —* aa in 
403 and scveral suc. 


ceeding examples. A 
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ing : 
the sphere there are no straight lines at all, but 
curved ones crossing one another in such a way 
that there is no ugly appearance of reticulation 
as in 404, and the hnes are drawn in a free and 
light manner 

Tt is no good to rub the pencil about anyhow 
on the paper; but before each stroke is made 
there should be a definite idea in the student's 
mind of what he wishes to represent. This 
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be ghar die apres ulations of the 
eurface of the leaf. It would have been quite 
possible to use fewer lines atill. and yet obtain 
truth of tone. The student must use his disore- 
tion in this respect. He should study good 
examples by well-known artista, nee how they 
have used the lines with intelligence, and have 
made each one do its proper duty; then he 
will be trained to use them in the correct way. 


sled ant 4 Sons 2 
‘i ie 
i 
¥ 


tlh Rate fh 





502. HIGHLY-FINISHED SHADING WITH LEAD PENCIL 


scouracy can conly be obtained by very care. 
ful and searching observation of the object. 

Shading Suggestive of Form. Fip 
400 is an example of pencil shading to suggest 
form without absolute accuracy of the relative 
values of the individual tones, whereas, in 488, 
the latter are supposed to be quite accurate in 
relative value. The method used in 499 is very 
suitable for rapid sketching. Observe, in this 
example, the direction in which the lines are 
drawn ; they follow, more or lew, the curvature 
of the different muscles. 

Study of Maple Leaf. The study of a 
cast of a maple leaf in £01 has the pencil work 
done with litthe or no crom#-hatching, and the 
lines are rather wider apart than those used in 


Study of Drapery. The «tudy shown 
in 802 is carned toa very high degree of finish, 
and was executed on smoother paper than that 
uxed in 485—601, and 603. At fir't a fairly 
even tone was pat over cach max» with a broad, 
soft pencil, but cach even tone was of a varying 
degree of value. Then line work of « finer nature 
was worked on the top, the artist a!l the time 
carefully endeavouring to render accurately the 
modcliing of the many fold«. As will be seen 
in the reproduction. the material was moderately 
dark in colour, and somewhat soft, with a texture 
like cloth. The stadent must always endeavour 
to indicate the material to be represented, so 
that one knows whether it is cloth, silk, satin. 
flannel. leather, or other material. This will give 
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him plenty of exercise in choice of line most. 
suitable for the representation of the material 
being studied. Lines of totally different con- 
sistency and character ahould be used to express 
rough or smooth surfaces; for example, it is 
obvious that one must use entirely different 
qualities of line to represent the smoothness of 
an egg-shell, the roughness of texture of the 
scaly surface of a pine-cone, the soft feathers of 
a bird, the hair of animals, delicate human 
features, flowers, and thin drapery. 

Study of Outdoor Life. The drawing 
of an old howe shown in 503) exemplifies 
how the lead poncil may be used for outdoor 
studies, Again, notice the direction of the lines 
and the different kinds used. and that in the 
vory dark portions the lines are so very close 
together that they do not show individually, but 
appear like a dark wash of colour. The original 
drawing was done on Whatman's “not” paper. 

Flower Study. The flower study in 500 
shows the kind of line which may be obtained 
on ordinary cartridge paper with a moderately 
smooth surface. 

Shading with Other Mediums. What 
has been asid in this lesson about lead-pencil 
work may be applied, with little variation. 
to drawings executed in carbon pencil, Conté 
erayon, or charcoal. With the last medium 
it is sometimes advisable to rub down the 
groundwork carefully and judiciously with 





608. SHADING IN PURE LINE WITH LEAD PENCIL 
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the finger or thumb, or a paper stump. and then 
use line work upon that. 

Charcoal, being halfway between the flexible 
brush and the firm, hard point of the pencil or 
pen, is a great favourite with most artiste. Its 
softness and the ease with which it may be 
altered make it a very good medium for 
rapid studies in line or tone, or a mixture of 
both, in order to seize the effect of light and: 
shade. Charcoal is capable of both delicacy 
and force, and bears working up to any extent. 
A gentle rubbing of the tinger gives half tones 
when required, and helps to give greater 
solidity and finish to the drawing. This 
appearance of solidity may be further strength. 
ened by letting the lines of shading, ray for the 
deep shadows of drapery, run into solid blacks 
in the deep interstices of the folds. The 
latter principle is applicable to drawings made 
with either charcoal, crayon, chalk, pencil. 
pen, or brush. 

In drawings done with carbon, pencil, and 
Conté crayon, each stroke, even the thinnest. 
is apt to become too black, unless the medium 
is used with caution and with the lightest 
possible touch. Ako the work cannot very 
easily be corrected. owing. to the difficulty of 
rubbing out the lines. Nevertheless, in the 
hands of thoee artista who know exactly what 
they wish to record, the use of such mediums 
will produce excellent resulta 


Continued 
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- SPANISH 


THE ARTICLES 


The Spanish definite artioles are: el, the, 
feminine ia, neuter io. 

The indefinite articles are: singular, masculine 
un, a, an; feminine una; plural, masculine unos ; 


feminine unas. 
The definite articles are as follows: 
MascuLineE. 

Singular. Plural. 

Kl, the Los, the 

Del, of the De loa, of the 

Al, to the A los, to the 

FEMININE. 

La, the Las, the 

De la, of the De laa, of the 

A la, to the 1 las, to the 

NEUTER. 
da, the There is no plural 


De lo, of the 
4A lo, to the 


Del and al were formerly written de el, a cl; 
the contracted form has been adopted for the 
nuke of euphony. 

The masculine article ef is used with nouns 
of the feminine gender beginning with a or ha, 
when the stress is on the first syllable, as: el 
agua, the water ; ¢/ alma, the soul; «f dyuila, 
the eagle ; el hacha, the hatchet ; ¢f hada, the 
fairy. In these casex the masculine article is 
adopted only in the singular for the sake of 
euphony, and the feminine article must be 
used in the plural: las aguas, las alma, lax 
dguilas, las hachas, lax hates. Other nouns 
beginning with a. as: “alegria, joy: azuja. 
needle ; alhaja, jewel, in which the stress is not 
on the firet svilable, take the feminine article. 

The masculine article ef ia sometimes used before 
the infinitive of a verb expressing a substantive 
idea, as: ef leer me gusta mucha. 1 am fond of 
reading, or, reading pleases me very much ; 
el cantar bien es muy dificil, it is very difficult to 
sing well ; or, good singing ix very difficult. 

article is sometimes omitted after a verb 
followed by the words casa, house; palacin, 
palace: paseo, walk ; misa, maw, and others, 
as: salgo de casa, I am going out of the house ; 
voy 6 palaciv, 1 am going to the palace. But 
if a particular house or palace is specified the 
article is retained. thus: saljo de la casa de 
ms padre, 1 am going out of my father's house : 
voy al palacio del rey, 1 am going to the king's 


The plural of the indefinite article unos, unas, 
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may be translated as some, or sometimes may 
be omitted, as: He visto unos nitice bailando, 
I eaw some children dancing, or, I saw children 


dancing. 

The abuse of the indefinite article is denounced 
— —— asa Gallicism. Thus: 

muy evalquiera Uegar a ser un 

hombre, sin eatar dotado de un talento — 
ingenio superior, con fal que tengo valor, un 
jutcio sano, y una cabeza bien organizada, (Any- 
one may come to be agreat man without posscssing 
a superior genius or talent, so long as he has 
courage, « sound judgment, and a steady brain.) 
In Spanish all the indefinite articles in this 
passage are superfluous. 


Vocabulary Vocabulario 
Metals Metales 

Gold EI oro 

Silver Le plata 
Copper El cobre 

Fire El fuego 

The earth La tierra 

Water KE) agua 


The wind El viento 


The air El aire 

The breeze La hriuu 
The rain La luvie 
Night La noche 
Day Kl din 

The morning La matana 
Noon El mediodia 


Una hora 

Una media hora 
Un cuarto de hora 
Un minuto 


An hour 

Half an hour 

A quarter of an hour 
A minute 


A second Un segundo 
A week U'na semana 
A month Up mes 

A year Un afte 

A century Un mglo 
Eternity La Eternidad 
The beginning El principio 
The end EI fin. 

The bread El pan 

The wine E] vino 
The meat La carne 

A fowl Cn pollo 

A turkey Un pavo 
Coffee Cafe 
Chocolate Chocolate - 
Tea Té 

A plate Un plato 

A dish Una fuente 
A cup Una taza 

A saucer Un platillo 
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Roast meat Carne asada Crimson Grans 
Boiled mvat Carne cocida Yellow Amarillo 
Vea) Ternera Green Verde 
Beof Buey Purple Morado 
Becfateak Biftek Heliotrope Heliotrope 
Cutleta Costillas Orange colour © Color de naranja 
Veal chops vhuletas The prismatic colours Los colores prismAtioos 
p Sopa The royal colours Los colores reales 
A garden Un jardin To make one blush BSacar los colores é la 
An orchard Un huerto cara 
Flowern Flores 
Roses Rosas Exercisg II. 
— —— Translate the following into Spanish. 
Dahlia Dalia 1. Gold and silver are considered [as] the 
Field flowors Flores del campo y aon considerados como los 
Poppy Amapola most precious metals. 
Poppy -head Adormidera mAs preciosos 
Fruit Fruta 2. The mines of copper are sometimes of more 
Pears Peras de & veces mas 
Applen Manzanas profit than those of gold and silver. 
Grapes V'vas provecho que las 
Figs Higon 3. Fire as [an] eleinent is devastating. 
Chorries Corenan devastador 
Plums Ciruclas The air ia freah | : 
Peaches Melocotones 4. The air is —— 
ic Albericoques — 
ae ened 5. The rain calms the wind. 
The sra El mar aplaca 
The ovean El océane 6. The night is for rest 
A river Un rio para descansar. 
A lake Un lago 7. The day is for work. 
A «trait Un catrecho trabajar. 
A pond Un estanque 8. We fish in the river. 
The bay Lav bahia Pesxcamons 
A cove Una cneenada 0 In the garden there are flowers. 
A port Un puerto hay 
vee ane enn 10. In the orchard there is fruit 
The anchors —8 anelan hay " 
td — — 11. Tho field flowors are artistic. 
The prince El principe . se 
The princess La princess 12. The North Sea in stormy. 
The princes Loa principer mar del Norte tem pest uoso. 
The minuter El ministro 13. The sea is placid. 
The Prime Minter El primer ministro placida. 
The War Office El ministerio de la 14. The soul is immortal. 
gucrra inmortal. 
Tho war La guerra 15. The souls of the fust rest in the Lord. 
The peace Lav pat justos descansan Señor. 
Che officers Law oficiales 16. The beneficent? fairy! 
The soldiers Low aoldados aad nigel wal 
8 las armas 
———— Un Raita 17. The malevolent? fairies’. 
A gun Un fuail malévolas 
The bayonet la bayoneta 18. To bury the hatchet is a sign of peace 
A sword Una capada Entorrar seal 
The gunpowder La pdlvora among the Indians. 
The Palla Las balas entre indios. 
A cannon shot Un cafionazo 19. Hatchets? (were used! )as weapons of defence. 
‘ gun * * — se usaban defonsa. 
A pisto “na pisto : . 
A pistol shot Un pistoletaso = —— ene 
—— — 21. The anchors of the ahipa. 
Bloe Az6l meres: 
Rky blue Azul celeate Nore. In translating transpose the words as 
Red Colorado numbered. 


Prose Extract IT. 
From *“(Lazarillo de Tormes,” by Dieyo Hurtado de 
Mendora. 


How Lazaro took’ Como Lazaro sr 
service with a priest, asenté con un clérigo. 
and of the things he | vy de las cosas que con 
endured with him. él pasa. 


—— — — — — 


The next day nut Otro dia, no parecien 
thinking myself safe | dome estar alli seguro. 
there I went toa place | fuime a un lugar 
called Maqueda, where, | que llaman Maqueda, 
for my sins, I fellin with , adonde me toparon mix 
a priest. of whom I: pecados con un cleérigo, 
asked alms. He asked) que Ilegando 4 pedir 
me whether I knew how , limosna, me_ pregunta 
to serve maas. I said . si sabia ayudar à miaa. 
* Yea,” which was true , Yo dije que si como era 
enough, for, though he | verdad. que aunque 
ill-treated me. the blind | maltratado mil cosas 
sinner taught me many buenas me mostra el 
good things, and that pecador del ciego. v 
wasoneofthem. Inthe ' unas de ella fue esta. 
end the priest received | Finalmente. el clenygo 
me into his service. ¢ me reeibid por suyo. 

lescaped the thunder, Eacapé del trueno y 
and caught the light-: di en cl relampago ; 
ning; for the blind porque era el ciego 
man, though avarice para con este un 
itself, as 2 have. Alejandro Magno, con 


related. was an Alex- 
ander the Great com. 
pared to this man. 1 
will only say that all 
the stinginess on carth 


(eer la misma avaricia 
; como he contado, No 
idigo mas, sind que 
‘todo la Jaceria del 
mundo estaba encer- 


was incarnate in him. | rada en este, no sé #1 
I do not know whether | de su cosecha era, 6 Jo 
it was his own nature habia anejado con el 
or if he had assumed it: habito de clerecia. E! 
with his clerical habit. tenia un arcaz viejo 
He had a large old | y cerrado con su Have, 
chest secured with a: la cual traia atada 
key which he carried’ con un agujeta del 
about fastened to the! paletoque; = yen 
strap of his scapulary, j,viniendo el bodigo 
and when the charity;de la iglesia, = por 
bread came from the} suo mano era luego 
ehurch he would throw | alli lanzado, y tornada 
it in at once with his | ä cerrar el arca. En 
own hands, and lock; toda la casa no habia 
the chest again. There | ninguna cosa de comer. 
was not a single eat- como sucle estar en 
able about the house. | otras; algun tocino 
such as are usually | colgado al humero, al- 
seen in other houses: gun queso puesto con 
some bacon hanging in , alguna tabla, 6 en el 


the chimney, a plate of | armario, algun canas- 
cheese upon some shelf; tillo con algunos pe- 


or in the cupboard, | dazos de pan que de la 
a (some) smal] basket | mesa sobran. que me 
with a few pieces of | pareace a mi que aun- 
breed left over fromthe ‘que de ello no me 
table; and it seemed | aprovechérs, con ia 
to me that though they | vista dello me con- 
were no profit to me : solara. Solamente 
the sight of them would habia una horca de 
console me. There was ‘cebollaa, y tras llave, 


LANGUAGES-—SPANION 


nothing but a string of en 
onions, under lock and 
key in # room at the 
top of the house. 

My allowance oof 
these was one every racion una pars cada 
four days. and when T° cuatro dias, y cuando 
asked for the key to go le pedia la thive para 
and fetch it. if anyone ir por ella, si alguno 
were present he would | estaba presente, echaha 
put hand to pouch with: mano al baleopeto, v 
great gravity, and untie con) gran) continencia 
the key and give it to' la desataba yo me la 
me, saying, “ Take it} daba diciendo, “toma 
and return it directly,; y vuélvela luego y 
and do no more than’ no hagain siny goloe- 
feast’ your eyes," as mear; como ai debajo 
though it unlocked all de ella estuvieran todas 
the preserves of Valen. las conservas de Valen. 
cia, whereas there was cia, con no haber en 
not a cursed thing in la dicha camara (como 
the room (as Po have dije) maldita otra cosas 
said) except the string que lds cebollas col. 
of onions hanging from gadas de un clavo, 
a nail, and of these he | las cuales ¢] tenia tam. 
kept so strict @ count. bien por cuenta, que 
that if. for my sina, Ti) ost por maloa de mix 
had exceeded my allow. | pecadoa me deaman- 
ance, it would) have | déra & man de mi tasa, 
cost me dear. me costara caro. 


— — — — ee — 


At last I wan nearly | Finalmente, yo me 
dead swith hunger. | finaba de hambre. 
But though he had; Pues ya que conmigo 
small charity towards | tenia © poca — caridad, 
me he showed more | consigo usaba maa. 
to himself. Five half | Cinco blancas de carne 
maravedia worth of} era su ordinario para 
meat was his allowance | comer yo ocenar. vor 
for dinner and supper, | dad os que partia con. 
It is true that he gave | migo del caldo, que 
me a share of the broth, | de la carne tan blanco 
but clear as my eye of fel ojo, sine un poca 
meat, and with only a: de pan, y pluguiera 4 
little bread —D would, Dios que me  deme- 
to God he had gone | diarn. 
halves with me. 


una camarn o¢n 
lo alto de la casa, 


— —— 


Dectax tenia yo de 








It is the custom of | Los sabados comense 
that country to eat! en esta tierra cabezan 
sheep's heads on Satur- | de carnero, y envidba- 
days. He would send me por una que costaba 
me for one costing tres aaravedie! aquslla 
three maravedis. Then: la cocia y comia los 
he would cook it, and | ojos, y Ia lengua, y 
eat the eyes, tongue, | el cogote y sesus, y la 
brain, and meat off; carne que en las qui- 
the skull and jaws, | jadas tenia, y débame 
and give me ali the todus los huesos roe- 

awed bones on the! dos, y débamelos en 

ish, aaying, ‘‘ There, | el plato diciendo, * to- 
take 4p, eat. Triumph, | ma, come, triunfa, * 
you have everything | para ti es el mundo: 
on earth; you fare! mejor vida tienes que 
better than the Pope. el papa.” “Tal te la 
“God send you the | dé Dios,” decia yo paso 
same,’ said I to myself. | entre me. 
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Diego Hurtado de; Diego Hurtado de 
Mendoza (1503-1575) | Mendoza (1503-1575) 
was one of the most | fué uno de los hombres 
celebrated men of his| mas célebre de su 
age ; a stholar, soldier, | tiempo, wun literato, 


cet, statesman, and | soldado, poeta, hombre 
n. politico, é historiador. 








“Lazarillo de| ‘“Lazarillo de 
Tormes,” the auto-|Tormes,” la autobio- 
biography of a beggar | grafia de un muchacho 
boy born on the banks | mendigo, nacido en las 
of the Tormes, has been | orillax del Tormes ha 
translated into nearly | sido traducido en casi 
every European lan- | todos los idiomas Euro- 
guage. Short ax it is, | peos. Apesar de ser 
this book founded the corto este libro ha 
achool of the picareaque fundado Ia escuela de 
novel which Lo Sage. la novela picareacva que 
has made world re- | Lesage en su Gil Blas 
nowned in “ Gil Blas.” ha hecho eélebre en el 

mundo entero. 


Kzy ro Exzrors I. 


1. Las estrellas, los cometas, y la luna brillan 
en el firmamento. 


‘2. Nada mas hermoso que el resplendor de 
la luna. 


3. Pocos han visto la ealida del sol. 


4. La primavera es el tiempo mas agradable 
del afio, el verano es demasiado caluroso. Los 
colores del otofio son pictorescos. El invierno 
no agrada & todos. 


6. Un muchacho debe pasar ee la nifiez 
v la adolescencia antes de ser hombre. 
6. La vejez es la precursora de la muerte. 


7. Es una dicha que el porvenir nos sea des- 
conocido. 
8. El hombre no es mayor de edad hasta los 
veinte y un afios, 
9. La miseria es cruel. 
10. El gasto de la educacion es grande. 


Continued 
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ITALIAN 


NOUN SUBSTANTIVE 


With the exception of a few names which ond 
with a consonant (gaa, lapia, ete.) all Italian 
nouns end with a vowel. 

Thore are two genders in Italian—maaculine 
and feminine. 

The gendor of the nouns may be known by 
their signification or by their termination. 

1. By the signification : 

(a) The namos of motala, lakes, mountains 
(except le Alps), months, and days of the week 
(except la domenioa, Sunday) are masculine. 

(6) The names of trees —except la vite (reéteh), 
the vine; la querce (koo-thrcheh), the oak ; 
Vedera (¢h-dehrah), the ivy, are masculine. 

Some names of trees have a corresponding 
feminine to indicate the fruit, aa: il 
nace (nd-cheh), the walnut-tree; la noce, tho 
walnut ; 1 pero (pehro), the pear-tree ; la pera, 
the pear. mo names signify the fruit as well 
asthe tree: il limone (leemd-nch), the lemon and 
the lemon.tree ; il fico (fedeo), the fig and the 
fig-trae. 

Some fruits have a name quite different 
from that of the tree, as: rite, vine ; wra (oda), 
grape ; palma, palm-tree ; #1 datlero (dahitehro), 
the date. 


2. By the termination: ; 

(a) All nouns ending in o are masculine, 
except mano (maAno), hand. and ero(éhco), echo, 
in the singular. 

(6) Nouns ending in a, ta, and & (except il 
Pers) are feminine. Exceptions: il patriarca, 
ti monarca, sl duca, etc., and many names in 
ma and éa, of Greek origin, as : il poeta, sl clima, il 

. Ul pianea, etc. 

(c) All nouns ending in fore are masculine, 
as: tf dotiore (dottdreh), doctor ; il gentiore (dgeh- 
nee-ldreh), father. 
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Note. Calore (cah-lé-reh) heat ; colore (coldreh), 
colour ; dolore (dolorch), pain ; valore (vahloreh), 
value; fore (fer-d-reh). flower, which are 
feminine in French, are all masculine in Italian. 


(dq) All nouns ending in idin-. zidne, and 
many in tone are feminine, ask: azione (ah-teee- 
dneh), action; eaposizione (ehsposee-tsee-oneh) 
exhibition ; attitudine (ahtlee-tod-deeneh), atti- 
tude ; incudine (een-koo-deench), anvil ; passtone 
(pahasee-onrh), pasnion ; confustone (confoo-see- 
onch), confusion. 

(e) Nouns ending in i. which, however, are 
very few in Italian, are feminine, as: Ja criss 
(creé-see), crisia; la metropoli (mehtrdpolee), 
the metropolis. Masculine are: il brindiss, il 
Tamigi, and some compound nouns ending also 


in i. as: sl portafogli (portah-folee-ee), the pocket - 
book ; il portasigari ( portah-seégah-ree), the cigar- 
cane. 

Formation of Feminine Nouns. 
1. (a) Proper names of persons ending in 
o, ¢, i: (6) common nouns, names of persons end- 
ing in 0, and in sore; (c) and many in e form 
their feminine in a. aa: Alessandro, Alessandra ; 
Claudio, Claudia ; Giuseppe, Giueeppa ; Lusgi, 
Luigta ; ragazza, ragazza, girl; scolaro, ecolara ; 
wecisore, uccisora; padrone, master, padrona, 
mistress, etc. 

Note. The form ditrice for the feminine of 
some nouns in sore, a8 difendiirice, uccidstrice, 
etc., is now out of use. 

2. Nouns in tore form their feminine in trice, 
as: antore (ah-ooforeh) author, axtrice (ah-cotred- 
cheh) ; imperatore, emperor, imperatrice ; pittore, 

inter, piltrice, etc. Some nouns in bore 
fave aloe tice in tora, a8: lavoratore (lah- 
workman; feminine, Jlavoratrice 


masculine and the 


Norsg. Doltore has also a form dottoresea, which 
is used in speaking of a woman who affects to be 


; Some names in a. e. o. form their feminine 
in ¢eaa, a8: poeta, poetessa ; principe (preén- 
chee-peh), principessa ; barone (bahronch), baron- 
esoa; fildsofo (feeldsnfo), flosofessa. Note hero 
that guardia (gudhr-dee-ah), guard; gwida 
(guecdah), guide; eenfinella (sehnicenchliah), 
tontinel ; espia (apeée-ah), spy. although generally 
referring to men, are always feminine. ¢ Kamo 
may be said of rittimo (veditee-mah), victim. 

4. All nouns ending in tsta, and many ending 
in e (especially enfe) are of both genders, as: 
il pranista, la piansata ; il rivliniata, la violinista ; 
tl parente (pahréhnteh), relation. la parente ; 
tl conoacente (conoshéhn-teh), acquaintance, la 
conuscente, etc. 


Nore. Il fine (feé-nch) the aim, la fine, the 
end. 

5. Of the names of animale, those ending in 
e farm the feminine in casa: leone (leh-onech) 
lion, leonesaa ; those ending in o form the 
feminine ina: as gallo (gahtto) cat, gatta. 

But many names of animals have one form 
masculine or feminine for both genders, and must 
be distinguished, as in English, by the words 
maaschio (miha-keen), male; fémmina, female, as: 
da moaca, the thy ; da tigre (teegreh). Che tiger 

6. Some names of persons and animals are 
quite irregular, and have, as is often the case 
in Englixh, two different forms for the two 
genders. The most important are; 


maschto (maha-keen), male 
femmoena (fehmmeenah), fomale 


uvome (o0-ome), man 

donna (donnah), woman 

padre (pahdreh), father 

madre (mahdreh), mother 
fratéllo (frahtehllo), brother 
aorella (soreliuh), siater 

marito (mahreeto), husband 
moglie (molee-eh), wife 

genero (dgch-nehio), non-in-law 


nuora (nou-drah), dau,hter-in-liaw 
patrigno (pahtreé.nee-o), stepfather 
matrigna (nahtree-nee-ah), stepmother 


regina (rehdgeé-nah), queen 
eroina (ehro-ecnah), heroine 


dea (déh-ah), goddess 


re (rch), king 
ervt (chro-ch), hero 


div (deé-n), god 


gallo (gakilu), cock gallina (gahlleé-nah), hen 

pollo, chicken polloatra (pollakstrah), pullet 

cane (caknch), dug cagna (cah-nee-ah), bitch 

monione, Tam pecora (pthrorah), ewe 

porco, pig troia (trd-ec-ah), sow (besides 
the regular porca) 

bue or bore, foru. ox ; racra (vahecah), cow 


Exercise VII. 
On THe GEexper or Nowns. 
Tl re e la regina sono a Windsor. L'imperators 
e l'imperatrice della Russia andranno (will gu) 
in Francia i) mese d‘agosto. Ls moglie della 
guardia @ una donna lavoratora. Gli alpinisti 
© le guide si sono perduti (have lost themselycas) 


Ip 26 


————— 


nelle Alpi. Il bue. la vacos. le capra, la gallina 
sono animali utili (useful) al! uomo. La jeonesaa 
o la tigre sono pid feroci del leone e della tigre 
maschio. La sorclla di Luigi ha due fanciulli (two 
children), un maachioe una femmina. L'uva eo il 
dattero sono i frutti della vite o della palma 
Ii fratello e la nipote della baronessa hanno 
intenzione di andare a Parigi. Una molti- 
tudine di ragazzi e ragazze (boys and girls) sono 
in campagna (inthe country) con la maextra ¢ 
con la padrona di casa, ij género del dottore 
éoun artista ce la sorella oO una pianista. Lo 
fighia del médiceo & dottore in Iéttere © anche 
poctoraa o pittrice, esaa é autrice dun poema eo 
dun qnadro, che (which) ö alfesposizione di 
Berlino. 


Ixnpicative Moop oF tir Vern 
Avere (To Have). 
Present. 
nai abbiamoe, we have 
wwe aretr, you have 
casi hanno, they have 
Past Indefinite. 
lo ho aruto, Po have had 
tu hat avato, thou hast had 
eqli ha arate, he his had 
vot abhiame arufo, we have hid 
mi arete arute, you have had 
casi hanno aruto, they have liad 
Imperfect, 
Toavero lahveroh), Dhad not avendmo, we had 
fe arent, thou hiacdst we avenate, you tut 
eqgli avera, he had cast averino, they had 
Pluperfect. 
lo arero acute, T had hod 
tu arent aruto, thou hadat had 
equi aren aruto, he bad had 
nnarerams avato, we had had 
wi arerate aruts, you had had 
taal ardnans avufa, they had had 
Past Definite. 
fu ebhi (th bhee), Thad not avemmo (ahrthmmyo), 
tu avest:, thou hacdst we had 
egli chhe, he had nn areate, you hid 
rani ebbero, they had 
Second Pla perfect. 
lo ebbi aruto, UL had had 
fu avests acuta, thou hadst had 
egli rbbe aruto, he had had 
nov aremmo avulo, we hud had 
wi aveste avuto, you hwl lad 
eant ebhers arvuto, they had had 
Future. 
In arro (ahrro). 1 rhill have 
fu arrat, thou wilt have 
rgli avra, he will have 
nos avremo, we shall have 
ri arrete, vou wil) have 
can arranno, they will havo 
Second Future. 
Io avro avuto, TV shell have had 
tu avrat avulo, thou wilt have had 
egli arva avulo, he will have had 
noi arremo avuto, we shall have had 
wi arrete avuto, you will have had 
easi avranno arulo, they will have had 
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To he, I have 
fu har, thou hnst 
eghy ha, he has 


LANGUAGES —FPRENCH 


Ispicative Moop or Tux VERB 
aaere (To Be). 


Present. 

20k s1aMO, WO are 
tu sei, thou art = ri ssete, you are 
egli ¢, he is cant umn, they are 


Past [ndefinte. 
Iu amo stato, stata (fem.), I have been 
fu act stato, -a, thou hast been 
egli é atato, he has been 
not siamo atalt, -e, we have been 
nwt siete atati, -¢, you have been 
raat sono atati, they have deen 


lo mmo, 1 am 


Imperfect. 
non cravame (chrah-rah- 
tu eri, thou wast mo), We were 
egli era, he was wi eravate, you were 
tant érano, they were 
Plu perfect. 
To ae atato, -a, V had been 
fuert atato, -a, thou hadst been 
eglé eva atato, he had been 
rot cravamo atath, -e, we hed heen 
roe eratate stati, -e, you had been 
cant Crano stati, they hud heen 
Past Definite. 
du fut (fod-ec), 1 was not fummo, we were 
ta foate, Chou wast rus foate, you were 
eglt fu, he was cant furono, they were 
Second Plu perfect. 
fo fui atata, -a, T had been 
fu fosté stato, -a, thou hadat been 
egli fa atato, he had been 
noe fummo stati, -e. we had been 
nwt fuste stati, -c, you had been 
cant furons stati, they had been 
Future, 
To aard, 1 shall be nos saremo, Wo shall be 
ta sarad, thon wilt be nod sarcte, you will be 
egli ear, he will be east saranno, they will be 
Necond Future, 
fo aard stato, -a, l shall have been 
bu sarai stato, -a, thou wilt have been 
eyli sard atato, he will have been 
nor sareme stats, -¢, we shall have been 
tes sarete stats, -¢ you will have been 
eat caranny stats, they will have been 


Note. The compound tenses of the verb 
daacre are formed with the same verb rasere and 
weal with aeere: Jo sarod atato (literally, Dahall be 
been), PE shall have been. 


lo ero, | wana 


Exercise VIII. 

The verbs éssere and avere, conjugated in the 
talerrugative, negative, and interrogatire-negative 
forms. 

Egli ha. Egli non ha. Ha egli? Non ha 
egli’ Essi avevano. Essi non avevano. Non 
avevano essi? Non hanno essi avuto? No, 
ma easi avranno. Quando (when) avranno ? 
(Juando saranno stati. Non sono oasi stati ? 
Essi furono, ma noi cravamo gia (already. pron. 
dgee-ah) stati. Non avrete avuto ? Non sarete 
stati? Non avremo noi? Voi avrete quando 
Karete, ¢H##i avranno quando saranno stati. 
Hanno savuto? Non avranno’  Aveste ”? 
Avevate * Furono? Sono? Non sono, ma 
Karanno quando avranno avuto. 


Key to Exercise IV. 

1. ‘The friend. T have a friend. Thou hast 
arose. He has a daughter. We have a house. 
The boy has a pen. The sculptor has a statue. 
The uncle has a brush. The pupil has a book 
and « pen. You have a sister, They have a 
horse and a carriage. 

2. The boys have a knife and a pen-knife. 


You have the envelopes and the pens. ‘The 
pupils have the envelopes and the books. The 
sculptors have the statues. The uncles have 
the houses. The boy has the roses. The 
friends have the birds, the horses, and the 


CAITIA ZEN, 
Key to Exercise V. 

A hat of silk (silk hat). The statue of the 
sculptor. The physician of the house. The 
envelope of the letter. We have. received a 
Jetter from Paris. From London to Paris, and 
from Paris to Rome. The books of the pupils 
are on the table. The gentlemanand the lady 
are in the garden of the sculptor, The boys have 
rveived a present. The daughter of the 
physician has received a ring of gold (gold ring) 
lhe fnends have bought a house with the money 
received from Rome. The letters for the lady 
are on the table in the room of the boys. 


Key to Exercise VI. 

Some horses for the carriages. Some roses in 
the garden. The ladies have some roses. We 
have received some presenta. The boy had some 
books, He bought some envelopes and pens 
for some pupils. Have they many horses } 
The ladies have received some letters from Paris. 
The sculptor had horses, carriages, houses, and 


gardens. 


Continued 


FRENCH “ir” By Louis A. Barbe, B.A. | 


DEMONSTRATIVE PRONOUNS 

1. The Demonstrative pronouns (proncmes 
demenatratife) are: 

cr, it, that ; 

ceey, cela, thia, that; 

celus (m.), celle (f.), that, the one; 

eens (m.), celles (f.), those ; 

codus-ed (m.), celle-ci (f.), Chis, this one, the latter; 

ceur-cé (m.), cellea-ci (f.), these, the latter ; 
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celui-la (m.), celle-la (f.), that, that one. the 
former ; 

ceur-la (m.), cellea-la (f.), those ; the former. 

2. Ce as a demonstrative pronoun is used 
either (a) before éfre (which may be preceded by 
a third person singular of powrotr and derotr), 
or (6) as antecedent of the relative pronoun, the 
two together meaning” what.” and ce qui being 
used as subject, whilst ce que is used as object : 


c'cat lui, it is he ; 

ce peut Etre lui, it may be he ; 

ce dowt étre lui, it must be he. 

Ce qui eat vrai west pas toujours agreable, what 
ic true is not always pleasant; ce que rows 
mares dit eat-il rrai ? Ts what you have takd 
me true ? 

3. Ce in used instead of tl, elle. ila, elles before 
the verb éfre, when that verb is followed by a 
noun having an. article. a demonstrative 
adjective, or a possessive adjective before it: 

Qui eat co monsieur? C'est le pere de mon 
am, Who is that gentleman’ He is my 
friend's father ; 

Qui ent cette demoiselle? (eat ma wri, 
Who is that young lady * She is my sister ; 

Qui sunt cea measieura? Ce sont dea amis, 
Who are those gentlemen?) They are (some) 
friends. 

4. When the noun which follows ¢tre is not 
accompanied by an article, ete, it has the 
value of an adjective, and the verb is then 
preceded by i, elle, tla, elles : 

Ll eat eoldat, he is a soldier ; 

Elles # nt inatitutricesr, they are governess *s. 

5. When a third person singular ot "ota be” 
ix preceded by “at.” and followed by an adjective, 
the “it is rendered by al if the adjective 
apphes toa statement that ia going to be made, 
and by ce if it applies to a statement that has 
just been made : 

Je ne le connaix pas, Cet cra, I do not know 
him, it (that) is true ; 

IL eat vrai que je ne le connaia pas, it in truc 
that J do not know him. 

6. Cees, this, and cela, that (contracted into 
¢7 in ondinary conversation) do not refer to 
any noun mentioned before > they can only be 
used in connection with objects, and net persons ; 
and they have no plural: Ceer refers to the 
nearer olject pointed out, and cela to the more 
remote: 

Je naime pas cect, donnez-mar cela, J do not 
lke this, give me that. 

7. Ceci, tke * this.” in English may refer to 
a statement that is going to be made ; and cela, 
like “that.” to a statement that has just been 
made : 

Retenez bien ceci Le pain que nous gagnons 
calle meilleur, bear this well in mind (ht., retain 
this well): the bread we earn is the best. 

La pratique rend maitre, nooublie: pas cela, 
practice makes perfect, do not forget that. 

8. Celui, celle, ceux, celles, without either ci 
or ki added»to them, are used only in two con- 
structions: Ist. before ai relative pronoun ; 
2nd, before the proposition de. The latter 
construction renders the English possessive : 

Jaime mieux rotre lirre que celui que jai, 
I hike your book better than the one I have ; 

Je faime mieux que celui de votre frere. 1 like 
it better than your brother's. 


POSSESSIVE PRONOUNS 


1. Poaseasive uns (prunoms — proasensi{s) 
of which the agreement, like that of the poaseanive 
adjectives, is with that which is possessed, and 
not with the possessor, are : 


LASRUADES— FRENCH 
Maa, Sing. Fem. Sing. 


Ist per. sing. le mien, la mienne ; mine 
2nd per. sing. le tien, la tienne ; thine 
3rd per. sing. le sien, la menne his, hers 
Ist) per. plur. le ndtre, la ndére ourx 
2nd per. plur. le cdtre, la edtre xour, 
Sed per. plur. de deur, lateur | theirs 


Mas. Plur. Fem. Plar. 
Int) per. sing. les miens, les micnnes mine 
2nd per. sing. leaticns, les tiennes s thine 
3rd per. sing. Jes stens, les siennes bis, her 


Ist) per. plur. les ndfres, lea nitres ours 
2nd per. plur. les rdtres, les vetres > yours 
3rd per. plur, lea leurs, lea leurs; theirs 


2. Possession is also expressed by meana of 
the verb étre, followed by the preposition d and 
a disjunctive personal pronoun : 

Ce cheval cat a lus, that horse belongs to hun 

There is, however, a difference between a omar, 
ete, and le mien, ete. Ownership, and nothing 
else. is implied by d@ mot, ete., whilet le mien, ete , 
is used to distinguish the ownership of ane object 
from that of others; 

Cette bague est amod, That ring belongs tome ; 

Cette bague In mienne. That ring os mone 
(the others are not), 


‘ 


3. The Enghsh expression “oof mine.” ete, 
is rendered, not by the possessive pronoun, but 
by the possessive adjective : 

Hes a friend of ours, Cleat an de nos anus, 


4. Ao mot, a tot, ete, are used with the other 
possessives, both adjectives: and pronouns, to 
emphasise them : 

hace de mu faute, a moi, quail nat pas 
reusaa ? 

Init omy fault if he has not succeeded % 


oA mot, laete., preceded by ce. fre and 
followed by a or de with an infinitive, form two 
omatic expressions expressing respectively 
duty, province, privilege, ete., and turn: 

("ed a rouan commander, ¢ extaliata ir 

It in your province to command, itis his dnty 
to obey. 

("eat a roua de pour, yt us your turn to phay 


Exencise XVII. 


1. This penis good, but that is better, 

2. She * shown (montre) ine her hat and 
her sisters. 

3. I like ours better than theirs. 

4. If it ia not he, it in hin brother. 

5. Who are those young ladies * 
our coumina. 

6. Is this gentleman a barrinter (arorat) 7 
No; he is a doctor (inéderin). 

7. He in one of our most Cistinguished (dis- 
tingue) doctors. 

§. I do not know that gentlemin; IT have 
seen him once or twice, it is true, but To have 
never spoken to him. 

9. It is true that we have never spoken ts 
him, but we know (connaissons) jim very well 
by sight (de rue). 

10. Have you done that ? 
not I, it was he. 


They are 


No, it was (ie) 


LANGUAGES? RENOH 


1). Hf you have any finer engravings (grarares, 
f.), show them to me ; I do not like these. 

12, What you have just read (vencz de lirc) is 
very interesting, but it is not truc. 

13. This room is smaller than ours; it in the 
smallest in the whole house. 

14. Give me another handkerchief, please 
(ssl vous plait); ) have lost mine. 

15. Our flowers are beautiful, your sister's 
are still (encore) more beautiful, but yours are 
the moat beautifull 

16. That ring is not mine, J have none; it 
belongs to a friend (f.) ↄf mine. 

17. It is not Aer ring that she (qu'elle) has dont 
(perduc); it is mine. 


ts. Whose turn is it to play 2 Deis yours, 


Key to Exercise NY. 

1. de chegche mon livre et mes plumes. 
2. Vous avez parle & mon frére et a ma secur. 
3. Iha donné un cadeau it von ami. 
4. ome cherche. 
0. Kile vous parle. 
6. Nous lui avons donne une montre. 
7. Une deur parte pas. 

K, Jaur a-teelle donne an cadeau ¥ 

 A-tal trouve sa montre ? 

10. Je te donne cela, me dit-al 

II. Donnez-te-mot. nous dit mon pere. 

I. Achéte tot un paraplute. 

1. Nous nous devons tous Jew jours a sept 
heures, 

1. Ws ne se couchent: jamais avant onze 
heures. 

1. Nous le deur donnons, 


Nore. 


16. Elle vous la preéte. 

17. 1) nous en a donne. 

18. Vous nous en avez parle. 

19. Si vous avez de largent, donnez-lui-en. 
20, Ne lui en parlez pas. 

2). Nous ne nous v opposons pas 

22. Si vous cherchez vos gants, lee voici. 

23. Vous vous trompez. 

24. Ils we Mattent. 


Rey to Exercise AVI. 


J. Tin sont contre moi et pour eux. 

2. Elle ne se fie pas a lun. 

3. Qui avez-vous vu ® l.ni. 

4. Qiui deur a répondu y Eux. 

5. Quest lay C'est mos, 

6. Nous irons ensemble, toi et moi. 

7. Wnous a parle, a lui et à moi. 

&. Nous y avons éte plus souvent qu'eux. 
9. Elle est plus intelligente que dur. 


1. Bua. que nous crovions nos amis, nous 
ont trahis. 

II. Fb travaille, lui, main tor, tu ne fain que 
jouer, 

I2. Lui dire une telle chose ! 

MB. Eux ont fournt Pargent, lui a bati da 
MINOT, 

14. Si vous ne me crovez pas, moi, le croirez- 
vous, Tut? 

1D. Cet enfant a écrit Ja lettre lui-eméme. 

16. Elles mont dit ellea-mémes — qu’elles 
Viendraient ce soir, 

17. Us ne sont jamais chez enx Je soir. 

18. Chacun pour soi et Dieu pour tous, 


The next Ieskon in Geman appeare in the succeeding instalment of the Language section. 


Continucd 


STRESS DIAGRAMS FOR BEAMS 


Group 20 
MATERIALS & 
STRUCTURES 


Combined Diagrams. Rolling Loads. Continuous Beams. 15 
Compound Girders, Plate Girders. Columns and Stanchions 





WU CRAY OF Beat ot Ree 
tidied fies pecgw ERD 


By Professor HENRY ADAMS 


Combined Diagram for Irregular 
Loading. When a beam or girder is irregularly 
loaded with concentrated loads it is not necessary 
to work out the effect of each load separately, 
as in page 1987. Both the bending moments and 
the shearing stresses can be very neatly ahown 
upon a single diagram, as in 140. Upon a line 
indicating the girder draw force lines indicating 
the loads and reactions, then number the spaces 
into which the length is separated by the force 
lincs, these numbers being shown in circles for 
distinction. Produce the linés downwards, and 
upon the right-hand line mark off the loads to 
scale. The first load of 2 tons i known as force 
1-2, being named by the numbers of the 
apaces it separates, and is marked on the right- 
hand line by the distance from 1 to 2. Load 
2-3 of 5 tons, and load 3-4 of 3 tons are set oul 
nimilarlv. Then a pole, 0, is selected at a dis- 
tance of, say, 10 ft. from the load-line, using the 
scale to which the girder was drawn, The pole is 
then joined to the points in the load-iine by 
vectors, The bending-moment diagram is drawn 
parallel to these vectors, beginning with line 1 
across space |, started at any point on the left- 
hand line. Then, continuing it with line 2 across 
space 2, line 3 across space 3. and line 4 across 
apace 4, joining the extremities of the bending- 
moment diagram by a line acroba space 5. a 
veetor is then drawn parallel to it from the pole 
giving point 5on the load-hine, and consequently 
tixing the amount of each reaction, or load on 
sipport, 4-5 and 5-1. 


Detaila of the Combined Diagram. 
The bending-moment diagram is called a funi- 
cular poivgon (Latin funis, a cord), because if 
a cord or chai were fixed at the two extremities 
and the given weights hung on at the respective 
points under the load, the cord would take the 
shape given by the funicular polygon. If the 
girder has been drawn to a scale of (i in. to 1b ft. 
and the load-line to a scale of | in. to # ton, the 
polar distance being 10 ft., the vertical ordinates 
on the bending-moment diagram will be to a 
scale of Jy of | in. to } ton-foot, or 40 ton-ft. to 
1 in. The shearing stresses will be shown by 
drawing a horizontal line from point 5 on the 
load-line as a base, and then projecting from 
the other points as shown. The vertical ordinates 
of shearing stress will be to the same scale as the 
load-line—say, } in. to 1 ton, or 4 tons to finch. 
If the load of 5 tons had been spread over a 
distance of, say, 4 ft., a slight modification would 
show the alteration produced in the bending- 
moment diagram, as in 141. Lines are drawn 
down from the ends of the load W, spread over 
the distance =z. and their intersections with the 
lower outline of the diagram are found by a 





straight line upon which a parabola is con. 


structed having a depth of * to the scale of 


40 ton-ft. to hin. The shearing stresses will also 
undergo modification as shown. 

Rolling Loads. Cirders for bridges, tra- 
velling cranes, ete., are subject to rolling loads. 
The simplest case ia that of a concentrated load 
coming on to a girder from one end and travelling 
— it. In 142 is shown by full lines’ the 
bending-emoment diagram for the load in ita 
given position, and by dotted parabola the range 
that would be produced by taking the maxima 
throughout the travel, Similarly, 168 shows by 
full lines the shearing stresses with the load in 
its given postion, and by dotted aemi-parabolas 
with the vertices at cach abutment the shearing 
stresses produced by taking the maxima through: 
out the travel. 

Continuous Beams. When a beam is 
continuous over two or more equal spand the 
pressure upon the supports froma uniformly 
distributed load is not uniform. This is proved 
by what is called the ‘Theorem of Threo 
Moments; but it will be sufficient to give the 
results, asin the following table, for equal spans 
uniformly loaded, the load on cach span being 
unity, and the supports perfectly nee and 
rigid. 
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When the number of spans exceeds five, the 
loads may be taken on the end supports as for 
five, and the remaining supports may be con 
sidered as carrying unity loads without mach 
error, Patting it another way, if a beam con- 
tinuous over two equal spans carry a uniformly 
distributed load, five-eighths of the total foad 
will rest upon the central support and three. 
sixteenths upon each of the abutments ; or, if 
continuous over three equal spans, 1th of the 
load will reat upon cach of the inner supports and 
J,th upon cach of the abutments. “Testing the 
theory by means of a lattice girder and reciprocal 
diagrams, it is found that when the distribution 
of loading is altered by raining or lowering tho 
supports the minimum stresses exist in the girder 
with the above distribution. 

Beam with Fixed Ends. When the ends 
of a beam are sufficiently fixed it is equivalent to 
one span of a continuous beam, as in 144 under a 
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concentrated load, and 146 under a distributed 
load. The end spans are usually merely sup- 
ported on the abutment, but continuous towards 
the next span; they are, therefore, in the condition 
of 146 for concentrated loads and 147 for dis- 
tributed loads. 


Compound Girders. Compound girders 
is the name given to those beams composed of 
one or more rolled joints with one or more plates 
added to the flanges. The simplest case in 148, 
where a single plate is added to the compression 
flange, and others are shown in 140 and 180, but 
it is alwayn better to use plain rolled joists out 
of atock where possible, to avoid both the cost 
of riveting and the delay of waiting for it to be 
done. 

Rolled Joiste with Separators. When 
twu or more rolled joists are used side by 
side, it. is convenient to bolt them together by 
means of bolta passing through the webs and 
through cast-iron distance pieces or separators, 
ns in 161, to fix them at the required spacing. 
The holes, being through the web, do not reduce 
the theoretical strength, and virtually increase 
the practical strength by compelling the joists 
to share the load equally where circumstances 
may throw rather more upon one of them. 

Plate Girders. Before the advent. of 
rolled jointa it was customary to build up girders 
by riveting together wrought-iron plates and 
angle-irons, as in 162 and 153, in they are 
still made in thin form of steel when rolled 
josta cannot) be obtained of sufficient size. 
The webs may be of solid plate or of lattice bars 
arranged ino various ways, Plate web girders 
with single webs, or box girders with double 
webs, are suitable for apans up to 50 ft, but 
beyond that lattice bars are more economical, 
an they can be proportioned more closely to 
the stress upon them. The bending moment 
at any point of a plate girder divided by the 
depth from centre to centre of the flanger gives 
the stress in each flange at that point, and the 
atress divided by the working allowance per 
mquare inch gives the number of square inches 
requiced in the effective sectional area. In the 
compression flange the effective area will be 
gToss aren, aa the rivets fill the holes and offer 
wold resistance. Ino the tension flange, how- 
ever, the rivet holes acrosa the section must be 
deducted, as they reduce the tensile strength 
hy the amount cut away. It thus happens that 
in wrought iron, with an allowance of 4 tons per 
aquare inch compression and 3 tons per aquare 
inch tennion, the two flanges will be about*equal, 
the leas streas coming on the grows area and the 
greater stress upon the net area. In ateel, when 
the allowance is equal in tension and con- 
pression a slight reduction may be made in the 
area of the compression flange. It is uaual to 
count one side of the angle-irons aa part of the 
flange. 

se of Parabola in Designing. With 
a rolled joist there is an inevitable waste of 
metal, because the section is uniform through- 
out, and must be sufficient to resist the maximum 
bending moment, which occurs at one point only. 
With girders having the flanges composed of 
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several plates it is possible to adjust the sectional 
area very closely to the required amount, by 
letting the inner plates run through and stopping 
off the outer plates, as in 164. 

Casteiron Stanchions. § ('ast-iron solid 
stanchions of + or H section are now only used 
in small and unimportant work. They may be 
caleulated by Gordon's formula 

W = ee 
| Ceca 
SAW id - 
where W -: safe load in tons, « = sectional 
arca in square inches, d least diameter in 
inches, 2 dength in inches; but it) will, in 
general, be sufficient to proportion the sectional 
area as follows: 


Upto diameters long 5 tons per sq. in. 
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Cast-iron Hollow Columns. = These 
may be calculated by Gordon's formula as above, 
but with a constant of (3, instead of <3, or 
with a thickness of |, diameter the safe load 
may be taken as: 


10 to 15 diameters long . 4 tons per eq. in. 


15 oe 20 ee ee . 3 o@ LT) 
2) ee 25 ee ae = 2 ee ee 
25 ee 30 ee ix} 1} oe 90 


Rolied Joists as Stanchions. Only 
a few of the ordinary sections of rolled joists are 
suitable for stanchions, owing to the great 
difference in the moment of inertia in the two 
directions. For instance, the 14 in. by 6 in. by 
a7 ib. section has a vertical moment of 520°65 
and «a horizontal moment of 30°73, whereas 
for maximum efficiency it should be equal in 
both directions. One of the best sections in the 
Win, by 7 in. by 58 Tb., which has moments 
of inertia of 216-81 and 46°59 respectively. The 
most) suitable sections are the differdange or 
broad flange beams made by H. J. Skelton & 
Co. In these up to 12 in. deep, the width of 
Hange ia equal to the depth of beam, and the 
larger sections have a constant width of 12 in. 
The carrying capacity, with an axial load. 14 


usually determined hy the Rankine-Gordon 
formula for struts, 
A 
W - 2° 
1. 
cr? 


where Wo safe load in tons, f - maximum 
working stress in compression on short specimen 
in tons per square inch ~ 6 for mild steel, A = 
sectional area insquare inches, J; length ininches, 
ec constant — 36,000 for ends flat and fixed. 
24,000 for one end rounded or free to bend, 
and 18,000 for both ends rounded, r : radius of 
gyration. 

Radius of Gyration. The objection 
to the simple Gordon formula is that the cal. 
culated strength from the ratio of length to 
least diameter does not - with experiment 
wo well as the ratio of length to radius of gyration 
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STRENCTH OF BEAMS AND UIRDERN 


MATEMALS AND STRUCTURES 


which 1s substituted in the Rankine-Gordon 
formula. The radius of gyration is the square 
root of the quotient after dividing the moment 
of inertia by the sectional area, or 


os J 


hut ax the aquare of the radius of gyration in 
required in the formula it may be stated as 
fr? . a 
A 
Caiculation of Strength. Take. for 
example, 0 in. by 7 in. by 58 Th. rolled steel 
joints, The sectional area in 17-05 wy. in. the 
vertical or greatest moment of inertia is 21681 
in aquare inch units, and the horizontal or least 
moment of inertia is 46-40 wy. in, unite; then, 
» | 26K 


re. 12°7, 
A 17-05 
and 
— 
OS 
Assume the stanchion to be 12 ft. long. then 
A 6 17 65 
W —. — ee 974 tons 
1} ) “4 
cr? MMMM) » Ped 


kafe axial doad if the stanchion in prevented 
from bending in the plane of cither flange, or 
Ox 1-06 
144° 
P+ scouu + 2-73 
if free to bend in either direction. The tabular 
value of ultimate strength in the manufacturers’ 
catalogues in given as 338 tons, with « factor of 
safety oof 4 for stationary loads and 6 for 
live loads, making the nafe loads respectively 
D3" tonnm and 3°  46°3 tons, showing the 
agreement of the tabular load with caleulation, 
Limiting Streas per Square Inch. 
It muxt be observed that the greatest safe loads 
according to the direction of bending being 84:5 
tons and 3403 tons respectively, the limiting 
Btrean per square inch for a stanchion of this 


— 400 tons, 
| Wee 


84°5 tons 


acction and length will be 


3 
is 17-08 
Non-axial Loads. There are very many 
cance in practice where the load in not axial, but 
in applied at one side of the rolled jomt section, 
as where a stanchion is continuous through one 
or more floors, and the floor girders are attached 
by brackets or angle irons to the flange or web 
of the stanchion. In these cases, a bending 
moment in caused in addition to the direct stress 
due to the load. It ix a popular fallacy that 
when the girder in attached to the web of the 
tlanchion the load is transmitted down the 


atl $3 tons. 


centre, and no bending moment results. This, 
however, is contrary to fact, and although the 
leverage to the centre of the bearmg may not 
exceed 2 in., a very serious additional stress is 
p4t on the stanchion. and the tendency to bend 
ix in the direction of the least moment of inertia 
or radius of gyration. Taking the seme rolled 
joist as before, if a load of 17 tons be applied at a 
distance of 2 in. from the centre of web, the 
bending moment will be 17 « 2. ~ 34 ton-inches, 
and the compressive stress on the edges of the 
Hs where W is the 
load in tons, A the area in square inches, M the 
bending moment, and Z the modulus of section, 
often wrongly called in many catalogues, “ the 


I 


moment of resistance in square inches.” Z - 


Hanges will amount to . 


Y 
and inthe present case of 9 >» 7 stanchion loaded 
on the web, 
46°50 


Z — 1331. 
315 
Then 
Ww iM 17 34 —* oe — 
“GQ $ oP 54 e “ah 
N 4% W705 7 13°31 ; —— 


tone per xq. in. 

But it hes already been shown that the limiting 
stress on thix stanchion when free to bend in this 
direction is 3-3 tons per square inch, so that the 
stress with the load of 17 tons is just: over the 
dssirable hmit. On the other hand, the load 
may be carried from one flange of the stanchion 
so as to utilise the greatest’ moment of inertia. 
Then, allowing half the depth of section, 44 in. 
and 2 in. more to centre of bearing surface, the 
bending moment will be 65 + 7 1105 ton- 


inches. The modulus of section will now be 
> j 
zi ro 48-18, 
¥ yt) 
and 
wiM 17 Was 
A Z W0O5S 48°78 
MOT 2283 329 tons per aq. in, 
bat the allowable stress in thm direction m 


4°47 tons per square inch, so that it leaves an 
ample margin of safety, although the load is 
further from the axis of the stanchion. 
Stanchiona for Heavy Loads. When 
the load applied at the side of a stanchion exceeds 
20 tons, it will in general be necessary to use a 
built-up section, and care should be taken to 
provide the requisite area with the least amount 
of riveting. It should also be noted that the 
material is more effective when dirxposed round 
the circumference rather than towards the centre ; 
thus, two channels and two plates, as in 165, or 
three rolled joists, ax 156. form economical 
sections. The exigencies of space, however, 
sometimes comps] the opposite extreme to be 
followed, and a solid section becomes necessary. 


Continued 
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Methods of Recording Petty Cash Items. Tracing Errors. The Memo- 15 


randum Petty Cash Book. 
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Trade Expenses. The Impreat System 


Coutineed from page 1880 


By A. J. WINDUS 


N resuming our study of the synopsix on 
pages 1750 and 1751 it is desirable to ex- 
amine transaction (a) in its relation to the petty 
cash book. There arc two ways of treating this 
book. By some it is regarded as a mere memo- 
randum book in which to enter day by day, 
or whenever the notion seizes them, payments 
which are considered too insignificant for in- 
dividua] entry in the cash book. At the end of 
cach week, month, or other period, these pay- 
ments are summarised, and the summary figures 
carried to the cash book. Thus the table 
on page 1968 informs us that for the week 
ended Aug. 6th. 1904, certain trade expenses 
totalled £1 Tis. 2d. The amount is accord- 
ingly shown on the credit side of the cush 
book on the succeeding page to that on which 
the table appeared. aaa the details have been 
neted in a memorandum book as follows ; 
1904 
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Aug. .. 2 Stansype ee F 

3) Fares, Weet Bred. * 6 
Gratuity to Carman 6 | 2 
Hook of telegram forme .. a 4 

4 HlotGing paper... = ! 
String a F = * 
Crate wood for cases — bs 

h  Adsvtlin PLO. Directors. 4 
@ Carr. on goods fram Laethux 1 6 
al 1] < 

Petty Cash Items. This method of 


recording petty cash expenditure is an im 
provement upon the former practice of passing 
petty cash items through the journal, There 
*. however, a serious objection to the memo- 
randum petty cash book. It constitutes a 
weak spot in any system of bookkeeping 
because it is not) properly interlinked with 
the other cuinitinge none records. Books of 
onginal entry are temporary halting: places 
for items on their way to the ledger. It 
is here that transactions and transfers have 
debit and credit values assigned to them, and 
these values must be passed to their tinal resting. 
place in the ledger. The penalty for default in that 
the ledger will not balance, and a not Jess serious 
consequence is that the ledger will be destitute 
of information which it ought to contain. 

Items in books of original entry may be com. 
pared to travellers who reach a common goal 
by different roads. Their entry into the sectional 
journals marks the ——— stage of their 
journeyings. It is here, also, that they are 
mars into two great claser—debits and 
credits. From this time onwards the debits 
are not allowed to mingle with the credits, but 
must keep to one side of the road while the latter 
take the other side. Even when they arrive 


at their journey'’s end, the two classes will 
remain separate—debits to the left, credits to 
the right of the ledger folios. 

A further rule which is derived from = the 
classification just referred to is that no debit 
will be allowed to enter upon this stage unaccom- 
— by its proper credit, and vice versa. 

1¢ rule is moat stringently enforced, and admits 
of but two exceptions, which do not, however, 
vitiate the underlying principle, hut merely 
modify its application. The firt exception 
is designed to mect the case of a number of 
debits equivalent in the aggregate to a ningle 
credit. Aclear indication of the bond that unites 
them is accepted in licu of literal compliance 
withthe rule. First the debits are conveyed ane 
by one to their destination in the ledger, and then 
the sole credit) is transported thither. The 
other exception is permitted in the case of a 
number of credita equivalent in the aggregate 
to a single debit, and the procedure is nimilar 
to that described for the first exception. 

Tracing Errore. Hence the = regular 
admission of items into a journal ia in iteelf a 
sort of guarantee that they will tind their way 
in due course to the ledger. If they are posted 
wrongly, or not posted at all, the two sides 
of the Trial Balance will fail to agree, search will 
be anade for the difference, and errora and 
omissions will be laid bare. For all that, a trial 
balance is not an infallible test of the accuracy 
of the bookkeeping. Tt will not, for instance, 
reveal an error in posting an amount to the debit 
of A's account which should have gone to the 
debit of B's account, and it is offen powerless 
against what are called compensating errors. 
Thus, if the eredit balance on Bille Payable 
account in the epitome at page 1750 were ex. 
tracted an £55 144. IId.. while at the sume time 
the debit balance on Salaries and Wages account 
were set down as £1) 100, the Trial Balance -- 
being correct in all other respects— would abow 
an absolute agreement between the debit and 
credit totals, and yet in preparing a Balance 
Sheet and Profit and Loss account therefrom 
the liability under the head of Hills Payable 
would be overstated try 10s., a would also the 
business expenses under the head of Salaries and 
Wagex. e one error compensates the other. 
The risk of posting items to wrong accounts 
cannot be wholly avoided, but the truc safeguard 
against such errors remaining undiscovered is 
the careful checking from time to time of all 
ledger postings by calling them over with the 
——— in the journals. Experience 
hax proved this to be a wise precaution, but it 
is one that ix too often neglected by book- 
keepers. 
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Memorandum Petty Cash Book. Now, 
the memorandum petty cash book is not a book 
of original entry in the technical meaning of the 
term. It bears the same relation to the casb 
book—the real book of original entry for the 
item of £1 lle. 2d.—as the waste book does 
to the journa). Its entries may affect the ledger 
indirectly because of the difficulty of verifying 
the cash balance if they were not taken into 
account, but in practice the keeping of a memor- 
andum petty cash book too often resolves itself 
_ into an attempt, or a series of attempts, to over- 
come the hiatus between the amount of cash 
that ought to be in hand according to the cash 
book and the amount actually present in the 
cash-box. The cashier is in truth the victim 
of a complicated syatem of dealing with the 
cash and of recording cash transactions. 

Not only is it very easy under such conditions 
to lose sight of, or to forget to note down, an 
item in the memorandum book, but there is a 
temptation to “dump” together items which 
really belong to different accounts. The correct 
allocation of petty items is a tedious, and may 
seem a trivial task, in view of the smallness of 
the weekly or monthly totals. Nowadays, how- 
ever, the margin of profit is so narrow, and 
competition so keen, that it) becomes impera- 
tive to analyse expenditure exhaustively, so that 
waste and extravagance may be detected and 
for the future prevented. Let us see. for 
example, how the distribution of petty ex- 
penditure would be made in the case before us, 

A summation of the items in the memorandum 
cash book for the week ended August 6th, 1904, 
would be made. Then the total of £1 11s. 2d. 
would be apportioned as under ; 


Lox. d. 
Postages and telegrams... 16 2 
Packing materials. . : 7 10 
Carriage * oe 1 6 
Advertising .. * X 5.0 
Printing and stationery... 1 0 
Trade expenses... F & 

Clit 2 


Instead of entering one item of £1 Lis. 2d. in 
the cash book, we should now enter six items 
uggregating that amount, writing opposite cach 
item the name of the account to which it belonged. 
Finally, the items would be posted to their 
appropriate accounts in the ledger. 


Trade Expenses. It may be stated in 
passing that Trade (or Office) Expenses account 
is an account of miscellaneous items, trifling in 
amount and of infrequent occurrence. The total 
umount atanding to the debit of Trade Expenses 
account at the end of a given period represents, 
in fact. a residuum of expenditure which cannot 
fairly be charged to specitic expense accounta, 
having been incurred for the benefit of the busi- 
nesé as a wholo. 

The potty cash book has always been the sub- 
ject of a certain amount of misconception in the 
minds of many people because of ita title. It is 
said—but the statement is inexact—that the 
petty cash book is a record of itema which are 
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too insignificant to be passed through the cash 
book. at may have been so originally, but 
to-day we find the petty cash book performing 
the functions of s true cash book—items appear- 
ing therein of salaries, wages, commissions, tra- 
velling expenses, and the like, which represent 
quite respectable sums of money, as well as items 
of genuine petty expenditure. Perhaps, if the 
word “ office ’’ were substituted for the word 
“petty,” so that we might distinguish the cash 
registers as bank cash book and office cash book 
respectively, we should get rid of the idea that 


the petty cash book is of merely minor import- 


ance. 

It is this idea which for a long time prevented 
the petty cash book being treated as a journal ; 
but when, on the one hand, the need for analysing 
the petty cash became apparent, while, on the 
other hand. bookkeepers were dismayed at the 
extra labour involved, the possible Sirect rela- 
tionship of the petty cash book to the ledger 
was inquired into more closely, The result was 
that changes and developments have occurred 
in the character of the former, culminating in the 
analysis petty cash book as illustrated at page 
403. 

The Imprest System. Before dealing 
with that, however, let us briefly consider one 
or two of the other methods of recording petty 
cash transactions which are in use at the present 
time. First, there ix the imprest system. The 
petty cashier receives an open cheque for a 
round sum of, say, £10, which amount tho 
cashier enters on the credit side of the cash book, 
charging petty cash account therewith. Presently 
the ledger keeper opens an account for pett 
cash with the debit of £10 posted from the muh 
book. The petty cashier having cashed the 
cheque, puts the proceeds in the cash-box. 
From the fund thus provided he makes payments 
not exceeding the authorised limit for any one 
payment. At the end of the month—or earlier, 
should hia balance happen to be running low— 
he totals the payments made since he received 
his latest advance, and rules the amount off 
thus; 


Wot | ' 
Jan. 1: Stange 2. oo Tl * 
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Total for January es 4) 3 
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His next care is to analyse the total, which 
done, he takes his analysis together with vouchers 
in support of his expenditure. to the cashier, 
who examines the figures with the vouchers, 
and, finding them correct, in due course hands 
the petty cashier an open cheque for the 
exact sum stated to have been expended— 
namely, £8 14s. 3d. The analysis is retained by 
the cashier. who, instead of entering £8 14s. 3d. 
as a payment, copies from the analysis into 
the cash book the several sums that go to 
make up the amount of the cheque. and from 


the cash book these items would eventually be 
posted to the ledger. The petty cashier, having 
cashed the cheque for £8 14s. 3d.. adds the pro- 
ceeds to the money in the cash-box. If no 
payments have been made in the meantime, it 
will be found that the cash in hand has now 
been restored to its original amount of £10. 

At the end of January there should have been 
£1 58. Od. in the cash-box (£10 less £8 l4s. 3d.), 
therefore an addition of £8 14s. 3d. thereto would 
replace the petty cashier at the beginning of 
February in the position he occupied on January 
Ist. of a debtor to his employers for the sum of 
£10 advanced for petty cash. 

From the new fund thus formed he continues 
to make payments until the time comes to 
approach his chief for more money, when the 
same routine is observed as before. 

Ax a consequence of the method now explained, 
the registration in the petty cash book of cheques 
received by the petty cashier is rendered un- 
necessary. There is no difficulty in testing the 
cash balance, because this must always coincide 
with the difference between the recorded current 
expenditure and the floating debt of £10. Thus, 
if up to February loth the petty cashier has 
expended, according to his cash book, £4 s. 2d_, 
he ought to have £4 10s. 10d. in hand. 

Advantages of the Imprest System. 
The advantages of this method from the 
administrative point of view are that _ it 
establishes a —— control over the petty 
cash expenditure, and that it ensures, if faith- 
fully carried out, the lodgment intact of all sums 
from outside sources which have been registered 
in the cash book. In the latter respect the 
system igs similar to that) recommended on 
page O77, but the petty cash book differs from 
that shown on page 403 in that) the analysis 
figures are not posted to the ledger direct, but 
through the cash book. whereas the columnar 
totals of our tabular petty cash book are posted 
direct. 

There is, however, nothing to prevent the 
petty cashier, with his chief's permission, 
making the periodic analyses in the petty cash 
book itself, thus enabling the ledger keeper to 
ust it as a book of original entry from which 
the Jedger postings could be made. If this 
were done, the cashier would) merely enter in 
the cash book the amounts of the petty cash 
cheques, against which references to the petty 
cash book would be inserted in the folio column. 
The inquirer, on turning to the places in the 
petty cash bookswhich had been pointed out 
m the cash book, would find that the amounts 
entered in total in the latter had been dealt 
with in detail in the former. But the initial 
£10 would be posted to the ledger direct. 

The petty cashier might go even further than 
this by approximating the form of his cash 
register to that of the tabular petty cash book 
through the addition of analysis columns. By 
this means the labour of the monthly dissections 
of expenditure would be reduced and simplified. 

The “cash” columns in the cash book 
illustrated on page 1969 are indicative of a 
method of stating cash transactions which has 
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already been dealt with. A variation of the 
method may be obtained by pressing these 
cash “ co.;umns into the service of petty cash. 
This is done by those who deny the utility of a 
separate book for petty cash. Instead of a 
single amount for £1 Ils. 2d. appearing in the 
“cash” column as trade expenses for the week 
ended August 6th, particulars of the items 
making up that amount would be interspersed 
among the narratives of other payments, the 
amounts themselves being entered in the 
“cash “ column. The scheme has at least this 
advantage over the plan of keeping a memoran- 
dum book for petty payments— namely, that by 
abolishing this book it also destroys the unreal 
distinction between cash and petty cash, and 
enables a better control over the cash in hand 
to be maintained. 

Some Disadvantages of the Scheme. 
The obvious disadvantage of the scheme is that. 
it involves the individual posting of a large 
number of small amounts which in other cir- 
cumstances would) be summarised, only the 
sub-totals obtained thereby being posted to 
the ledger. The difficulty might be partly 
overcome by reserving an extra column on the 
credit side of the cash book for petty payments 
which could be totalled and dissected at. con- 
venient intervals, and = the resultant figures 
carried into the “cash column, from: whence 
they could be posted to the ledger. 

We may notice an alternative method to the 
imprest system of managing petty cash trans- 
actions, where moncys from outside sources 
are banked punctually, and without any 
deduction. This consists in keeping a separate 
petty or office cash book ruled with debit: and 
credit: columns, wherein all receipts of moncy 
from the bank and all payments except those 
made by cheque are duly recorded. There is 
no floating balance in thin case, but amounta 
of £5 are drawn from the bank as often as they 
ure wanted, and added to the cash balance. 
Except that in many cases there are no analysia 
columns in the petty cash book, this system 
is identical with that which now falls to be 
described. 

A careful comparison of the various modes 
of handling and recording cash and petty cash 
should lead us to give our verdict in favour 
of the analysis, or tabular petty cash book 
wlready mentioned. If we sutscribe to the 
scientific truth that progress is always from 
complexity to simplicity, then we shall agree 
that the highest, because the simplest, form of 

tty cash book which has come within our 

nowledge is the one shown on ¢ 403. To 
it, and also to the bank cash book on page 779, 
the student is now asked to refer. 

The Tabular Petty Cash Book. In 
pursuance of the policy of having every 
account in the ledger, an accoynt for petty 
cash has been opened on folio 25 of Messrs. 
Bevan & Kirk's general ledger. The first 
item on the debit side is the balance of 10s. 
as at September Ist, 1905, and the amounts 
drawn from bank during the month, as ascer- 
tained from the bank cash book, follow in 
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chronological order. The result should be a 
total debit of £90 10s., corresponding with the 
total of the “ received ’’ column in the petty cash 
book. Qn the credit side, the total expenditure 
for the month, as ascertained from the petty 
cath book, has been posted in one sum—+21z., 
£89 138. Id. The account has been balanced 
off, and the balance of 166. Id., which agrees 
with that shown in the petty cash book, brought 
down to the October account. 

The potty cash account in the ledger is nothing 
more than an epitome of the petty cash book, 
and might, therefore, be dispensed with but that 
it affords a check upon the amounts shown in the 
‘received’ column of the petty cash book, and 
ia urefal for other reasons. aring in mind 
what was said as to the bank balance and the 
cash in hand constituting two portions of one 
fund, we see clearly why the transfer of money 
from bank to petty cash has the effect of debiting 
petty cash account and crediting bank account, 
and nothing further need be said concerning 
such transfers. 


Treatment of Payments from Petty 
Cash. With regard to payments from petty 
cash, we notice that these, after being entered 
in the “pid” column, have been analysed 
under various heads. It should be pointed out 
that unanimity umong business men in the 
matter of the puirticular accounts to which 
items of expense should be apportioned cannot 
bo expected, and docs not exist. But there are 
some rules which are of general application, and 
should be adhered to. 

An example of what is meant occurs in Mesara. 
Bevan & Kirk's petty cash book. | Under 
date of Sept. 27th, we have the item “ Advertise- 
mont for salesman, 3s." It would be wrong, 
but the mistake is often made, to treat an 
item of this kind as a debit to Advertising 
account, because that account is opened for the 
Kpecific purpose of showing the expenditure 
inourred in making known the tirm’s business 
to the utmost possible extent. What bearing 
has the advertising for a salesman or clerk upon 
the increase of business expected to flow from 
a well-ordered advertising campaign 


The Ledger Postings. We shall number 
the money columns to the right of the * paid” 
column in the petty cash book 1, 2, 3, 4. 5,6 
reapectively. ſi having been shown that the 
cross-casting of the totals of all these columns 
in equivalent to the total amount expended, 
nothing now remains except to note the ledger 

tings. Jones & Co., Wm. Smith, and the 

lin Manufacturing Company are = manu- 
facturers for whom Bevan & Kirk act as agents. 
Out-of-pocket expenses paid from petty casb, 
and chargeable fo all or any of them. are shown 
in columns 1, 2, 3, and pains must be taken 
to sec that items are placed in the right columns. 
The special vice of the columnar system of 
bookkeeping is the risk of items getting into the 


wrong columns. The references at the foot of 
columns 1, 2, and 3 inform us that 7s. 2d. has 
been posted to the debit of Jones & Co.'s 
account in the general ledger (G.L. 51), 10s. 2d. 
has gone to the debit of Smith's account (G.L. 53), 
and 3s. 4d. to the debit of Berlin Manufacturing 
Company's account on G.L. 55. . 

The total of column No. 4 has been posted 
to the debit of Trade Expenses account, and we 
shall not be slow to it the utility of the 
tabular method when we reflect that if all the 
items had been posted singly they would probably 
have occupied from forty to fifty lines in the 
ledger, while, if the petty cash had been sum- 
marised, the grouping of all the items would 
yet have proved a troublesome task. 

Postage Column. Column No. 5 is 
reserved for stamps. By this means a check 
upon the postboy is established, as will be seen. 
The monthly total of the postages column 
appears as a debit on Postages account (G.L. 2%). 

he last column is headed ‘ Sundries,” and 
contains all the items which do not belong ,to 
any of the other columns. These are posted, 
not. in total but in detail, and therefore a special 
folio column is provided to admit of the insertion 
of ledger references. 

We may refer to Transaction (6) in the 
synopais for the sake of completing our remarks 
on Bevan & Kirk's postage book. 

“Sept. 20, stamps purchased, 5s.” 

The postage book kept by Bevan & Kirk's 
junior clerk is à miniature of the firm's petty 
cash book, and the rules laid down for the latter 
will apply equally as well to the former. The 
Postage account in the General ledger already 
stands debited with £2, and, assuming the stock 
of stamps to have run out on Aug. 31st, this 
amount would represent the total debit for 
September corresponding with the total of the 
‘received ” column in the postage book. On the 
eredit side, post the total expenditure for the 
month as ascertained from the postage book, 
say £1 193., balance the account, and bring 
down the balance of Is., which should agree with 
that shown in the postage book brought down 
to the October account. 

* Received” Column of Postage 
Book. The entries in the “ received” column of 
the postage book represent transfers from petty 
cash to postages, and may be checked at any time 
by comparison with the Postage column in the 
petty cash book. Such transfers have the effect 
of crediting Petty Cash account and debiting 
Stamps or Postages account. 

The “paid” column of the postage book is 
analysed under the headings Jones & Co., 
Wm. Smith, Berlin Manufacturing Company, 
Office, Sundrice. 

The procedure as to cross-casting the monthly 
totals and posting them to their respective 
accounts in the ledger is precisely the same as 
that described for Bevan & Kirk's petty 
cash book. 


Continued 








The Fastenines. 


MAKING A PRINCESS GOWN 


Boning and Linings. The Sleeves 
and Collar. Trimmings. Lapping Seams. Strappings 


TAILORIRA 
continued frau p SO8R 


By Mrs. W. H. SMITH and AZELINE LEWIS 
“THE front can either be made to button or 


have an edge to edge fastening. If the 
former, the inlay must be cut away to within 
} in. on the buttonhole side, and { in. on the 
left side for the buttonstand. For the working 
of buttonholes see the instructions given in 
boys’ tailoring. 

If an edge to edge fastening. the inlay must be 
cut away on both sides to within 2 in. ‘The 
edges must be turned in 2 in., and serged to 
the canvas only, very thickly. then stitched 
by machine quite close to the edge. The hooks 
and eyes must be sewn on alternately on both 
rides, not leas than } in. apart. The hooks 
should be ,), in. in from the edge and the cyes 
i in. out from edge. They must be sewn on 
strongly with tine thread. Well secure the 
opening. 

We assume the fore parte to be prepared 
as in previous Jesson—it must be remembered 
that we are giving cxceptions only. 

Baste all the parts together except the fronts. 
Be careful to keep waiet line to waist line and 
notch to notch in every instance; if: this is 
not done the back is liable to be passed up or 
down in the making, thereby destroying the 










ie 


—— — —— 
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balance and giving a lot of unnecessary trouble 
to put right. 

The right half must be basted from bottom 
to top. and the left from top to bottom—se., 
the curved parts must ahways be underneath. 
This also applies to the machining. Baste the 
scams thickly. as on this largely depends the 
success of the garment. 

The seams after being stitched must be treated 
in the same manner as the ladies’ tight-fitting 
jacket. 

Boning. Put the whalebone in cold water 
to soak while the seams are being prepared 
with the casings. Prepare ten or twelve strips 
of canvas on the bias, l in. wide and about 
Xdin. long. Baste astripon each scam, beginning 
2} in. below bust line, and keeping it well eased 
at the waist; secure to the edges of seams. 
Now cut the linen through from corner to corner 
to obtain the bias; cut ten or twelve strips 
1} in. wide and about 84 in. long, and fold each 
through the centre. They will now be 2 in. wide. 

Begin with the back ; place one of the strips 
2 in. on either side of the centre of seam and 
haste, keeping it casy above and below waist, 
and soon with each strip. 





71. SOME STYLES EVOLVED FROM THE PRINCESS GOWN 


The linen must be half back-stitched to the 
canvas on both sides, leaving sufficient room 
for the bone to slip in com- r 
fortably. The casings must be - 





Collar 


7. 


THE COLLAR 


left froe Lin. at the top and 4 in. at the bottom, 
and the latter stitched to prevent the bone 
coming out. 


When the bone is sufficiently pliable, — 


holow in. from the top of each piece an 
from the bottom. They should e 
bore in. longer than caning. 4 a 
nhs eats must be pared round € 
or they will cut through the 
garment. 

Now take a piece of the bone, 
and bend it with the thumb and 
finger to make it curve well in 
the hollow of waist. Place it 
in the casing, pushing it down 
well through the fulness at 
the waist, and eo: it to 
the casing top and bottom 
through the perforations, and 
again 2 in. above the waist 
line. Sew up the top of casing. 
and treat all the seams in the 
Kane Way, 

The Darts. The darts 
must be prepared in the same 
tnanner, but the casing must 
be loft free 1} in. below the 
top of dart and well cased in 


3 in. 


the hollow of the waist. 

Insert. the bone and secure 

the top. Both darts are so be 
treated. The fronta also will 72. pRartina 
require boning for edge to odge REVERS 


fastenings. 

Now haste the forearm to side; atitch the 
seam, open, and press; insert: the casing and 
bone ax described bor the other seams. 

Place a little wadding in the front of armhole, 
the shape of a dress preserver (68, page 2059] ; 
it must be thinned away at the cdge from end 
to end. Close the shoulder as in previous 
lesson, then atitch up front as far as seat line; 
press and finish as before. 

We are now ready for the canvas for the bottom 
of robe. ‘This must be cut the same shape as 
the gores, and not less than 4 in. deep. Each 
piece must be basted to its corresponding 
gore and well secured to each seam. 

It can be atitched with as many rows of 
atitching as preferred, beginning } in. below the 
top of canvas. The stitching to the beauty 
of the robe, providing the rows are kept even. 
Turn the bottom up and serge to the canvas. 

Place a damp cloth over and shrink out all 
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the fulness with a hot iron, lifting the bottom 
occasionally to let the steam escape. 

Having done this, we are ready for the lining. 

The Lining. Place waist line of lining to 
waist line of robe, and secure to each seam. Be 
sure and put it in “ easy" in length and width. 
Raste the lining to the front under the hooka, 
keeping it quite easy at that part. 

Now baste the lining to the top of inlay at the 
bottom of robe, and fell 

A wrap about 1} in. wide should be secured 
to the left side from the neck to opening ; it 
must be secured here and there to keep in 
—— and must be pressed and made neat 
fore putting on, 

For the sleeve, the reader should refer to the 
instructions given on page 2056. If preferred, 
it may be cut off to the clbow and have a 
gauntict. In this case. a little more fulness 
will be required at the clhow, to be eased in 
{- and d, 71]. 

The Collar. The collar should be of stiff 
collar canvas. For the pattern, see diagram 70. 

It in advisable to place the canvas between 
two pieces of thin lining and stitch it all round 
and through the centre. Allow { in. turnings on 
the cloth ; baste to the collar and serge the edges 
thickly to the lining ; mitre the corners to make 
them thin, and either stretch or 
nick curved part as from B to F; 
remove the basting and press. 

Sew on two hooke and eves to 
match the front. 

Attach the collar tothe centre of 
back, and the ends even with the 
fronts. Baste to the neck from 
the inside, holding it well over 
the hand. The hollow of the neck 
should be stretched a little. 

It is advisable to sew the collar 
on by hand, and line either with a 
piece of the same lining as robe, or 
with silk. Secure two hangers at 
the back of armholes, as at I°. 

This completes the making of 
the plain robe, but it can be dealt 
with in many ways, and con- 
verted into various garments— 
from a dressing to an evening 
| gown, as the following will show. 

Diagram 71 presenta some gowns for day 
and evening wear, evolved from the preceding 
8 drafting. 

: In this sketch a depicts the 





73. REVERS 
LINING 
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74. DRAFTING GAUNTLET 


gown of the drafting. fastening at the side, with 
only graduated strapping on the side-scams of 


bodice as trimming. If this style is pre- 
ferred, the centre front must be placed to the 
fold. and an inlay left on the left fore part 
from M>tothe bottom. Todo this, it will be best 
to cut the left fore part through the dart and 
the side nearest armhole separately, eo that the 
inlay can be left on in the cutting. 


The fastening should have a strapping to hide 
it, and the right dart must, of course, be strapped 
to match. 

b shows the same gown, with the addition of 
revers of velvet, edged with silk or gold cord and 
lace. and a pointed velvet vest-piece at neck and 
waist, also edged to match. 

The sleeves have gauntlet cuffs to correspond, 
whilst the edge of the skirt is trimmed with a 
band of velvet. with deep Vandyke lace or 
passementerie above this, with the points turn- 
ing upwards. The making of the gown follows 
the directions already given, the pointed vest- 
pieces being added before finishing the fronts. 
The making of cuffs and revers will be considered 
later. 

Another pretty and very favourite style is the 
corselet skirt, which is also evolved from our 
drafting. In this case, all that is required is to 
cut the top to the bust line, or according to the 
height required, and then curve this as taste and 
faxhion may dictate, Our diagram (c) gives a 
suggestion for such a gown to be worn over a 
house, with straps extending over the shoulders, 
edged with spotted velvet trimming. which also 
edges the three shaped tucks at the foot part. 
of skirt. The making of shaped tucks has been 
described in Dressmaking. They are cut to the 
khape of the skirt and unlined, the edge being 
turned up on the right side and neatened 
with the trimming. The fastening in this 
model as at the bach. but) the making is 
exactly the same as for the front fastenings 

The same 
model ap- 
pears in 4 
of the dia- 
vam. worn 
with «a smart 
little bolero 
for out - of - 
door — wear. 
The sleeves 
in both 
models are a 
to the elbow. 
hut we think 
the «xtudent 
will hardly 
require to be 
told that the 
sleeve of our 
drafting [50] 
will do for 
thir, and may 
be cut any 
length de- — . 
sired. 76. 

On the left. 
e gives a handsome model of the grande dame 
order, which is for evening wear, evolved from 


See ——————— 


SEAMS READY FOR STITCHING 


—— — — 


our drafting. This is cut to the requisite neck 
depth, either with er without shoulder straps, 
and is carried 
out in velvet 
J of the chiffon 
or ordinary 
make, al- 
though satin 
or broeade, 
or even the 
finest panne 
cloth, are 
equally suit. 
able. It is 
, trimmed at 
the neck with 
handsome 
pointed lace 
and a fold of 

tulle. 

The — skirt 
in longer than 
the others, 
but the man- 
ner oof | ob. 

— taining = this 
75. FIRST STAGE OF Larrixg houlel pre- 

kent, no diffi- 
culty to those who have followed this course, 
as well as that of the Dresanaking. whilst the 
remarks there given as to the pressing of velvet 
should be followed in the making of this gown, 
the very greatest care being necessary. 

If satin, brocade, or pile goods be used, 
shrinking ix not possible. The fastening may be 
accomplished at cither back or front, by means of 
edge to edge fastenings or eyelet -holes and lacing, 
as preferred. ‘This Jast dress, whilst not, per- 
haps, tailor-made in the strict sense of the word, 
is included here because the muking of such a 
robe in its very simplicity of outline demands 
those qualities of cut and accuracy, as well as 
perfection of fit and make, which distinguish the 
best tailor work. 

Having studied the making of the plain gar- 
ment, we must now turn our attention to the 
various ways by which it can be adorned—b 
means of revers, cuffs, strapping, ete. We will, 
therefore, first consider the revers which trim 
the bodice of the Princess Robe of 6, in 71. 

Drafting. A picce of paper 18 in. by 6 in. 
will be required. 

Square lines at right angles } in. from top and 
4 in. from edge. 

Ato B, 3jin.; Ato(, the length required—in 
this case 18 in.; C to D, 1 in. Connect B 
to D, and A to C. 

Ato E, jin. Connect FE to B. Round the 
corners as in the sketch, or leave them pointed 
if preferred, as thix is a mere question of taste. 
Cut the pattern round the outline (72). 

Materials Required. 4 yd. of velvet, 
} yd. very fine vest canvas, } yd. mull muslin. 

his will leave sufficient for the gauntlets. 

Cut the canvas on the bias, allow 4 in. from 
BtoD for turnings. (ut two pieces of muslin for 
each rever, the same size as canvas; this not 
only prevents the edges cutting through, but 
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gives a — — appearance to tho 
revers when in position. 

Place the ccavid between the muslin and baste 
together round the —— Now place a narrow 
ville stay along the fold of rever as from B to D, 
taking care not to stretch the fold. A narrow 
ribbon, } in. wide, makes a good stay [73]. Fold 
tho velvet and cut both revers together, to 
ensure their being the right shade [see page 864]. 

Place the front of rever to the fold ; allow } in. 
turning round the outer edge. Baste the rever 
slightly with a fine needle and silk, to keep in 
position, —— the velvet casy. Turn in the 
outer edges and herringbone to the muslin ; 
over-sew the raw edges. Face the rever with 
silk and trim as desired ; it is then ready to be 
sewnon. Baste to the bodice } in. from the fold. 
[For position seo 6, 71.] When arranged to satis- 
faction, secure to the bodice. 

- Gauntlet for Princeas Robe. For the 
drafting, a piece of paper 8 in. by 
5 in. will be required [74]. 

Elbow measurement, 12 in. Work- 
ing scale, half clbow, Gin. Begin 
the drafting as for rever. A to B, 
3} in. or depth required. A to C, 
width of elbow, plus 1 in. (7 in.); 
(to D, 2 in.: curve from D to B. 
A to KE, § in.; C to FY g in; 
connect E to B and F to D. Tho 
broken lines show the tarnings, 
which must be cut as shown, to 
revent contraction when put on. 
Che gaunticts are made in exactly 
the same way aa the rever, but the 
bottoms of the sleeves must be 
finished off before they are put on. 

Thinnesa and neatness are most 
caxential points to observe in 
inaking gauntlets and revers. 

The collar of the bolero in d. and 
the cuff'in 6 of the same diagram, 
are but variations of this drafting. 
which the student should be able 
to manage, as well as all other 
khapes, whilst the making will 
follow the directions already given. 

Lapping. We shall now consider a method 
of finishing seame which is known as“ lapping.” 
which, if well done, looks very smart and 
effective. 

[f the lapped seama are to have only one row 
of atitching on the right side—which is quite 
Kufficient for a short jacket—j} in. must be left 
over and above the thread-marks. If two rows 
are required, from 4 to } in. will be necessary. 

Baste the seams together, holding the work 
over the knee; stitch and press, as in provious 
lexsons. It is important that the part left for 
the lap above and below the waist should be 
stretched. Cut the turnings away to within } in. 
of the stitching on the right-hand side of A, B, 
and C, and on the left of D and E {78}. 

Turn the garment over, right side uppermost ; 
baste the centre back seam, working the edge 
slightly over the scam with finger and thumb ; 
then baste again the width of lap. 


17. STRAPPING TACKED 
IN PLACE 


Each seam must be basted in the same way, 
the left side as at F and G, the right side as at 
H, I, and J—i.e., with the seams facing towards 
the fronts. Fig. 76 shows the seams basted 
ready for stitching. The shoulders must also be 
treated in the same manner. It should be 
remembered that the stitching must be done 
very evenly if it is to be a success. 

fter the seams have been stitched, remove 
the basting and well press on the wrong side, as 
the success of the lapping depends largely on 
the pressing. 

An important item to deal with is the sleeve- 
head. We have to be very careful at this point, 
so that the continuous run, or course, of the 
armhole shall, when the garment is finished, 
be unimpaired. The shoulder seams must lap 
towards the back. 

Another effective way of finishing the seams 
is to stitch them on either side } in. from the 
ream after, of course, they are 
opened and preséed. 

If the cloth is thick and of a firm, 
close make, such as box-cloth, the 
scams are usually lapped raw-edged. 
In this case, the preliminary stitch. 
ing together of the seams is 
omitted, the edges being placed 
one over the other and stitched 
together at cach edge of the outline. 

This method, however, requires 
the greatest care and accuracy in 
cutting and measuring, the former 
being done with large and very sharp 
scissors. As a wrong snip may 
totally ruin the garment, a coat 
withsuch lapped seama should not be 
attempted till the learner has shown 
herself. capable of making a per- 
fectly-fitting one with plain seaman. 

Strapping. A very pretty way 
of trimming a dress is to strap the 
seams. The straps are made in this 
way. They should be cut quite 
evenly, as wide again as they are to 
be when finished. The edges must 
he serged together lightly, holding the strap over 
the knee, and —— it with the finger and 
thumb of the left hand. It ia important to do this 
as directed, as, if the cotton is pulled tight, the 
mark of the serging will show all down the strap. 

When the e are finished, the strapping 
must be pressed flat with the serging in the centre. 
Now baste the strapping with the centre to the 
seam, holding the garment over the knee while so 
doing. This will keep the strapping long and pre- 
vent it —— [77). Stitch both sides of the 
strap } in. from the edge, and baste in position, 
then secure it to the dress on the wrong side. 

Strappings from 3} to } in. wide when finished 
make a very nice trimming for skirts, ——— 
if they are put on to form a design. For a dress, 
they are generally made from 1} to 2 in. in width, 
and sometimes look well if piped with a contrast- 
ing colour. They can be made broader still for 
the fronts of a jacket, and have several rows of 
atitching, or may be varied in many ways. 
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Running, and Extinct Toothed Birds, Grouped into Their 16 


Flying, 
Orders. Song Birds, Pigeons, Gulls, Game Birds, Eagles and Aquatic Birds 





By Professor J. R. 


BIRDS are vertebrates with hot blood 

(103° F., while mammals are 98° F.), and by 
the possession of feathers, and the alteration of 
their fore-limbs into wings, are clearly marked off 
from all other animals which now exist, though 
hat resemble reptiles in many ways, and are 
undoubtedly derived from the same ancestral 
atock. The digits of the hand have been re- 
duced to three, by loss of the fourth and 
little fingers, and there are never more than four 
toes in the foot, the little toe being always 
absent. No existing bird teeth, 
though these were present in some very ancient 
extinct forms. 

There are some 10,000 living species (as against 
under 3,000 mammals). which fall into two sub- 
classes—flying birds (Carinate) and running 
hirds ( Ratite). 


Flying Birds. The flying birda include 
the vast majority of forma, and it isa difficult 
task to subdivide them into smaller groups, 
for the differences between them are often 
comparatively trivial, and it is impossible to draw 
the sharp boundary lines which we have seen 
to exist in mammals. The older naturalists 
relied solely upon structure as obviously related 
to habits, and spoke of swimming, climbing, 
wading, scratching, perching birds, etc.; but 
this method of classification is now considerably 
modified, for it brings together some x«pecies 
which only resemble one another in a very 
superficial way, and separates others that are 
nearly related. There is a very large number 
of families grouped into orders, and it will 
here only be possible to give a very brief review 
of some of the more important of them. 


Order 1. Perching Birds 
(Passeres) 

The large order of perching birds, which is 
admittedly the highest, includes more than half 
(nome 5,500) of the known species, and the bulk 
of British ‘“‘ small birds’’ are referred to it. 
The four-toed foot is adapted to perching—+.e., 
firmly ing boughs and the like, in accordance 
with which the backwardly-directed great toe 
bears a comparatively large claw and possesses 
unusual powers of free movement. This type 
of foot may be conveniently studied in a tame 
canary. > young are helpless, almost naked, 
nestlings, which require assiduous care on the 
part of their parents. 

The ‘song birds (Oscines), with some of 
their close allies not specially remarkable for 
vocal powers, head the long list of perchers. 
It is interesting to note that the “ song box ” 
(syrinx), which is the source of melody, does 
not correspond to the “ voice box ”’ (/aryaz) of 
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mammals, for it is situated at the place where 
the windpipe forks into a branch for each Jung. 
while the latter is the modified top of the same. 

Finches and buntings (Fringiilida) are small 
birds with a strong conical beak, well able to 
deal with seeds or with a mixed diet. The 
following are familiar British forms: Goldfinch 
(Carduelis elegans) |270), chaffinch (Fringilla 
calebs), bullfinch (Pyrrhula curopea), linnet 
(Linota cannabina), yellowhammer (mberiza 
citronella), and house sparrow (Passer dumeaticua). 
In the less common crossbill (Loria curtiroatra) 
the upper and lower halves of the beak cross cach 
other in scissor-like fashion, an arrangement 
which facilitates the extraction of aceds from 
the cones of pine, fir, larch, ete. The wild 
canary (Nerinus canartua), native to Madeira, 
the Azorea, and the Canary Islands, is of com- 
paratively sober plumage, and very unlike the 
numerous breeda which have been produced 
by domestication and artificial selection. 

The American starlings (/cterida) — 
longer and narrower beaks than the inches, 
and are interesting because they include the 
cow-birds (Molobrus), some of which, like cuckoos, 
deposit their eggs in the nests of more industrious 
songsters. One South American species (Af. 
rufarillaris) takes advantage in this way of an 
allied species (Mf. badius), which constructs a 
nest in the orthodox fashion. 

Weaver birds (Plocetda), most of which are 
African, though the family ranges east to Austra- 
lia, are remarkable for the way in which the 
weave stalks and fibres into rounded nests with 
tubularentrances. The most familiar form seen in 
captivity is the Java sparrow (Munia oryzivera). 

e creepers (Certhitd@) are represented in 
this country by the active little tree-creeper 
(Certhia familiaris), which may often be seen 
making its way up mossy walls and tree trunks, 
searching for insect-food with its slender curved 
beak, and using its atiff tail feathers as a means 
of support. 

The beautiful little sun-birds (Nectarinide), 
which range through the hotter parte of the Old 
World, are often mistaken for humming birds, 
owing to their brilliant metallic plumage and 
long, slender beaks. They render valuable 
service to many plants by transferring pollen 
from flower to flower. 

The starlings (Sturnid@) are chiefly to be found 
in Africa and India, but are represented in most 
parts of the Old World, and the common 
starling (Sturnus vulgaris) is familiar in this 
country. It is even to be seen #0 far north as 
Greenland. The long, puinted beak deals with 
animal food, but some species slso eat fruit and 
seeds. In Africa, the ox-pecker (Buphaga) 
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devotes its attention to the ticks which infest 
cattle and other mammals. 

The stout-billed crows and allied forms 
(Corvida) are repreaented in almost all of 
the globe, and their food is of miscellaneous 
character. The best-known British species are 
the raven (Corvus coraz), carrion crow (C. 
corone), rook (C. frugilegus), jackdaw (C. mo- 
nedula), magpie (Pica ruatica), and jay (Garrulus 
glandariua), 

The birds of paradine (Paradiseide) of the 
Australian region, despite their beautiful plumage 
[271] are clanely related to the crows. Grouped 
with them are the more sober-plumaged bower 
birds, some of which are famous for the way in 
which they construct “ bowers” for purposes of 

lay, orevena “gardon,” which is made gay with 
—** and berries, renewed as soon as they fade. 

The pretty little insectivorous tits (Partde) 
are almost cosmopolitan, and haunt treea in 
xearch of their food. The blue tit (Parus 
caruleua) [273] se da the prettiest of our 
native species. The bearded tit or reedling 
(Panurua biarmicuas) is now placed in a family of 
its own (Panurida). 

Nut-hatches (Sittid@), represented in Britain 
by the common nut-hatch (Sit/a ca@aia), resemble 
tits in habit, but are of somewhat larger nize. 

Shrikes (Lanitder) have strong bills, often 
“strongly hooked in relation to their carnivorous 
diet, Qur commonest species in tho red- 
hacked shrike or “butcher bird” (Lantus 
collurio), The Jatter name has reference to 
the curious practice of impaling all sorts of small 
creatures in the neighbourhood of the nest, to 
sorve aya" Jarder.”’ 

Swallows and martins (Jfirundénider) are to be 
found practically all over the world, and furnish 
the most obvious British example of migratory 
apecies, Their marked powers of rapid flight, 
enabling them to catch insects on the wing, 
are associated with long, pointed wings, and a 
well-developed tail, often deeply forked. The 
short, broad beak can be opened very widely 
to receive the insect victims. The feet are 
rmailand feeble. There are three British species, 
the swallow (Hetrundo ruatica), with reddish 
throat and deeply-forked greenish tail. the white- 
throated martin (Chelidun urbica), and the sand- 
martin (Cottle riparia) which nests in sandbanks. 

The wrens (Troglodytida), though very widely 
distributed, are most characteristic of the hotter 
parts of America. Our little native wren 
(Troglodytes parvulus), with its short, upturned 
tail, ia often to be seen in hedges, using its slender 
pointed bill for the capture of insects and other 
small creatures, when these are to be had. 
In winter it largely feeds on fruits and seeds. 
A slightly larger kind of wren is limited to the 
inland of St. Kilda, and regarded by some 
as a distinct species (7. Airtenass). 

which look 


The water-ourcls (Cinchda), 
something like stoutly-built wrens, frequent 
rapid upland streama, in which they dive for 
inssots and small molluscs. Our native dipper 
(Cinelus aquaticus) belongs to the family. 
The thrushes, 


e warblers, and mocking-birds 
(Turdide) make up a cosmopolitan family, 
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including many familier forms, some of which 


are noted songsters. Among British species 
are the following : Song-thrush (T'urdue musicua), 
blackbird (7. merula), wheat-ear (Sazicola 
enanthe), robin (Erithacus rubecula), nightingale 
(Deulias luscinia), garden warbler (Sylvia 
hortensis), golden-crestad wren (Regulus cristatua), 
our smallest native bird, and hedge-sparrow 
(Accentor modularis). The mocking-birda are 
American forms. 

Wagtails and pipits (Motacillide) are among 
out best-cnown smal] birds. The former are 
eican Old World forms, distinguished by 
the jerky way in which they move their long 
tails up and down. Our commonest species 
is the water-wagtail (Motacilla lugubris), but 
the yellow wagtail (M. raii) is locally abundant. 
The shorter-tailed pipits are practically cos- 
mopolitan, and are represented in Britain by 
a number of species, of which the meadow pipit 
(Anthua pratensia) ia typical. 

Larks (Alaudide) are mostly Old World 
forms, generally distinguished by the long 
straight claw of the great toe. The only species 


which nest in this country are the skylark 
(Alauda arvensis) and woodlark (Luliula 
arborea). 


There are many other families of perchers, 
arranged in three groups, but as none are 
represented in Britain mention of them will be 
omitted here, though allusion may be made to 
some of them in the sequel. 


Order 2. Woodpecker:-like Birds 
(Picarter) 

Here are included a Jarge number of short- 
legged birds, which mostly dwell in trees, and 
commonly make their nests in holes. As in 
p-rchers, the young are helpless nestlings. 

Woodpeckers (Picida) [264], as represented 
by the most typical members of the family, 
possess climbing-feet, in which the fourth as 
well as the first toe is directed backward. The 
stiff tail-feathers also serve as a support. The 
powerful beak is well suited for breaking open 
rotten wood in search of insects and their Jarve, 
while the wormlike tongue is capable of an 
extraordinary degree of protrusion. Cover.d 
with glutinous saliva, it easily secures the prey, 
aided by its hard barbed tip. The commonest 
British species ia the green woodpecker (Gecinus 
viridss), 

The brilliantly coloured toucana (Rhamphas- 
tide) of South America are distinguished by 
the possession of an enormous beak, greatly 
flattened from side to side. In the wild state 
they are supposed to live chiefly on fruits and 


Barbeta and honey-guides (Capitunida). The 
former are somewhat clumay birds of bright 
plumage, well represented in the tropics, but 
* chief interest of the family is — in the 

oney-gul native to Africa, imala: 
the aley conical. and Borneo. Some of the 
African species are asacrted, on good authority. 
to lead the way to bees’ nests. their share of t 
— being apparently the grubs in the 
com 


over the brilliantly coloured 






( ) of tropical regions and the active 
climbing little mouse- or colies —S 


of South Africa, we come to the American 
family of humming birds (Trochilide) (266). 
which, though mostly found in the tropical 
of the New World, range from Tierra del 
ego to Sitka. Their wonderfully coloured 
metallic plumage almost defies description, and 
their wings can be moved up and down ko rapidly 
as to be almost invisible, producing at the same 
time the humming sound from which the popular 
name has been derived. Like the African sun. 
birds, they render service to a number of bright- 
blossomed plants by transferring pollen. 

The swifts ( Cypaelider) represented in Britain 
by one species only (Cypselus apus), if rare 
stragglers are ignored, closely resemble swallows 
in appearance and habits, but differ from them 
in many constructional features. 

The goatsuckers, or nightjara (Caprimulgida), 
share with bats the work of hawking for insects 
aftersunset. Nome species, however, feed during 
the day. Qur harmless nightjar (Caprimulyus 
europeus), though much maligned, is ao most 
useful bird, which wages war on many insect 
pests. It is greatly aided in this pursuit by 
an unusually wide mouth, fringed with bristles. 
A well-known foreign species is the whip-poor- 
will (Antrostomus vociferus) of America, while 
the more-pork bird (Podargus cuvieri) of 
Tasmania belongs to a closely related family. 

The best known members of the hoopoe 
family (Upupida) are distinguished by the 
possession of a beautiful crest on the head, 
well seen in the common species Upupa epops 
[268], which ranges from Britain (where it is an 
occasional visitor) to Japan. 

The hornbills (Bucerotide) of Africa, India. 
and the Australian region are remarkable for 
their enormous beaks, upon the upper side of 
which is often a large projection known as o 
casquo“ or helmet. 

The bee-eaters (Merupide) are brilliantly 
coloured birds. with slender, curved beaks, 
found in most parts of the Old World. One 
species (Merops apiaster) occasionally wanders 
to our southern shores. The same bird is well- 
known and dreaded by bee-masters in Spain. 

Kingfishers ( Alcedinida) are nearly all natives 
of the Old World, possessing long, powerful 
beaks, and, for the most part, brilliant plumage. 
The third and fourth toes of their comparatively 
feeble feet are ly united together. is 
peculiarit assists our native species 
( Alcedo —*8 { to maintain its hold 
easily on some branch near a stream while it 


patiently awaits the appearance of the fishes 

“TGackoos (Cecuide 
Cuckoos (Cucuiide) are widely distributed 
both hemis » but only the Old 


pheres 
Ww species, and not all of those, trade on the 
parental affection of other birds. The feet 
resemble thoee of woodpeckers. Our native 
unlike s hawk 
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Order 3. Owls 
. (Striges) 
There is only one family (Strigida), includi 
familiar nocturnal birds of prey, with soft 
plumage, large eyes, and hooked beaks. Their 
gene —— is too well known to need 
detailed description, but it may be mentioned 
that the fourth toe can be turned cither forwards 
or backwards at will. The young are helpless. 
Owls are found all over the world, and the most 
notable British species is, perhaps, the barn-owl 
(Strix flammea). 
- Order 4. Parrots 
(Psittact) 

Here, again, we have but a single family 
(Psittacide), with some members of which 
everyone is acquainted, Climbing feet are 
present, with well-curved claws, but the most 
remarkable feature is the prominent. hooked 
beak, the upper part of which is movable, 
being united by a hinge-joint to the skull, This 
increascx its efficiency for both feeding and 
climbing purposes, ‘Pho young are naked and 
helpless. 

Parrots are most strongly represented in the 
Australian region and South-east: Asia, after 
which comes South America. Africa and South 
Asia are pretty well off in ¢he number of species, 
but only one is to be found in North America, 

The curious nocturnal kakapo, or ground 

ot, of New Zealand (Stringupas), has almost. 
ost the power of flight, and radiating feathers 
round the eyes give it an owl-like appearance. 
The pretty little grass-parakeets, or budgerigars 
(Melopsittacus), are natives of Australia, while 
the name “ love-bird”’ is given to some amall 
African (Agapurnis) and South American (Pait- 
tacula) forms. Well known are the African 
grey parrot (Pattacus erithacus), notable for its 
imitative powers, and the gaudy American 
macawn (dra, etc.) [265]. ‘The crested cocka- 
toos (Cacatuine) are only to be found in the 
Australian region, and north from thin to the 
Philippine Islands. 

Order 5. Pigeons 
(Columba) 

These are plumply built birds, with nostrils 
situated within a bare patch of swollen skin 
(cere) at the base of the beak, which is well 
developed, and mostly suited to vegetable food, 
for the temporary accommodation of which the 
gullet is swollen into a large crop. Only the first 
toe is turned back, and the fect are suited both 
for perching on trees, which are the usua! home, 
and progression on the ground. The young are 
naked and helpless. 

Pigeons and doves (Culuminda) aro ver 
widely distributed, and of the four Britis 
species the rock-dove (Columba livia) is most 
interesting, as representing the ancestral stock 
from which all the domesticated breeds of 

have arisen by artificial selection. The 
large crowned pigeon (Guura coronata) and allied 
species, native to New Guinea and the adjacent 
islands, are ps the most striking forms. 

A re family (Dididz) includes three 
clumsy, — forms, all of them extinot - i. e. 
the dodo (Didus ineptus) of Mauritius, s related 
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species (D. borbonicus) in Bourbon, and the 
solitaire (Pezophapes solitarius), formerly a native 
of Rodriguez. 
Order 6. Gulls and Aukts 
(Lariformea) 

The gulls (Larida) are very widely distributed 
soa-birds, of which the staple diet consists of 
fish and other marine animals, though at 
times they may migrate inland for foeding 
purposes, as well as for breeding. The feet 
are webbed, and the great toe in small. The 
young are fairly helpless. Our commonest 
native «species are the common gull (Larus 
canua), the herring-gull (L. argentatus), and 
the black-headed gull (L. rids- 
bundus), The terns, or sea-swallows, 
are related forms, with pointed 
tails and wings, and the common 
tern (Sterna fluviotilia) ia albundant 
on the British coast. 

The chief British representatives 
of the auks (Alcida), which resemble 
gulls in structure and habits, are the 
razorbill, the guillemot, and the 
curious puffin or has et ( Frater. 
cule arctica), The flightless great F 
auk or gare fowl (Alcea impennia) 
formerly abounded in the neigh- 
bourhood of Iceland and = New- 





foundiand, but has been extinct 
wince 1844. 
Order 7. Plovera 


(Limicola) 

The birds of this order are cosmo. 
politan, and are distinguished by the 
vlender, often clongated, beak, while 
many of them are long-legged waders. 
Tho feet are not webbed. The young 
ary covered with down when hatched. 
and soon learn to look after them- 
selves. 

Of woll-known British species 
belonging to tho chief family 
(Charadridm) the following may he 
— — — — 

riu⸗ weialis), ri plover 
— hiaticula), curlew (XMu- 
mentus arquata), lapwing or peewit. 
(Vanellue cristatus), common sand- 
piper (Totanus hypoleucua), woodcock (Scolo- 
pax rusticola), and common snipe (Gallinazo 


cotestia). 
Order 8. Raile 
(Gralla) 

These are somewhat primitive forms, in which 
tho laterally flattened body facilitates pare 
oily lh dire and thick undergrowth. Many of 
them have lost the power of flight. The young 
are covered with down when hatched and able tu 
run about at anoe. 

The best known British apecies included in 
the ai family (Rallide) is the landrail, or 
corne (Crexr pratensia), while of aquatic 
forms we have the water-rail (Rallus aguaticua), 
moorhen (Gallinule chloropxs), and coot (Fulica 


atve). 
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Order 9. Bustards and Cranes 
( Alectorides) 

These are long-le birds, the young of 
which are well pclae alk hatched, as in the 
last order. 

Bustards (Otidida) are Old World forms 
which mostly live on plains. The great bustard 
(Otte tarda) was once a native of Britain. 

The graceful crancs (Gruid@) are widely dis- 
tributed waders, of which one species, the 
common crane (Grus communia), was a native 
of East England till the end of the sixteenth 
century, but is now only 4 rare visitor. 


Order 10. Game Birds 
(Gallina) 

The members of this order are ground birds, 
with strong, blunt-clawed feet adapted for 
scratching up the ground in search of food. Their 
young are soon able to take care of themselves. 

Apart from the mound. builders (Mega poditde), 
the curious nesting habits of which will be else- 
where mentioned, the only family requiring notice 
is that including phcasants and their allies 

(Phastan- 

tide), some of 

which are to 

be found native 

‘ in most parts 

' of the world. 

— — fami- 

‘4% 7 Wy iar domesti- 

—8 cated birds be- 

long here—e.g.. 
guinea - fowl, 
which have been 
derived from a 
West African 
species (Xu- 
mida melesyris); 
ani —s turkeys 
originate from 
a North Ameri- 
can form ( Mele- 


orn a iris galloparo). 
) : The red jungle- 
af fowl (Gallua 


bankiva) of 
South Asia are 
ancestral 
to domesti- 
outed fowls, and the peacock ( Pavu cristatus) (309) 
was originally native to the same part of the world. 

The following game birds and ornamental 
forms alao belong to the phe-sint family: 
Argus pheasant (.irgusianus argus), golden 
pheasant (Chrysolophus pictues) [TTS]. common 
pheasant (Phasianus colchicus), common quail 
(Coturnizs communis), partridge (Perdix cinerea), 
caperonilzie (Terao urngalius), black grouse 
(Lyrurus terir), red grouse (Lagopus scoticus)— ‘ 
the only undoubted species of bird restricted to 
Britain—and the ptarmigan (Lagopwe wutua). 

Order 11. Eagles and Vultures 

( Faloonifor mes) 

The predaceous character of the members of 
this order ia clearly indicated by the strong 
huvked beak, and the powerful talons. The great 


Alccdeæ.io u 


toe cannot be turned forwards at will as in owls. 
The young are helpless, and remain for an ex- 
ceptionally long time in the nest. , 
Members of this order are to be found ¢/ 
all over the world. 
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South America are remarkable on account of 
their colour. 

The long-legged flamingoes (Phanicopteride) 
are transitional to the storks, and 
a large beak. of which the end ia sharply 


As 4 type of the larger members of bent down, while red is the prevailing colour 
the falcon family (Falconide) the of their plumag:. The common flamingo 
golden eagle (Aquila chrysaétus) may (Phanicopteras 
be taken. This handsome bird, or 7 roses), widely 
some allied species, served as the — _ oF ” - distributed 
emblem of Rome in older times, and van, ee — through 
contributes largely to the heraldry Foy Rurope. Asia, 
of modern Europe. It breeds in .o ee y's and Africa, is 
Scotland (here and there in Ireland : Pe rose-coloured. 
also), and has a very wide range in the = 1. » 
northern hemisphere. A number of smaller a — Order 13. 
species belonging to the family are also British, Herons and 
and of these the kestrel, or wind-hover (Falco Storks 
tinnunculus), and sparrow-hawk (Acctpiter nisua) (Herodionca) 
are familiar. The long- 

The bare-necked carrion-feeding vultures are legged waders 
divided into two families, of which one (('athar- which make up 


tide) includes the American forms, and the other 
(Vulturida) the Old World species. The gigantic 
condor (Sarcorhampus gryphus) of the Andes, 
with its 9-ft. ap of wing, is surpassed in size 
by no other existing flying bird, while the 
little Egyptian vulture (Neophron percnopterus) 
is one of the smallest members of the group. 


Order 12. Ducks, Geese, 
and Flamingoes 
(A nseres) 


The species of this large and cos- | 
mopolitan order arc web-footed, .. 
aquatic birds, mostly possessing a 
flattened bill. The young are able to 
run from the nest as soon as hatched. 

One extensive family (Anatide@) 
includes ducks, geese, and swans. 
Our wild duck (Anas  boscha), 
ancestral to the domestic form, is a typical 
representative of the first group. Of 
diving species the eider duck 
(Somateria mollissima) is one of our 
winter visitors, while teal (Querque- 
dula quit'a) 

* —_ widgeon 





2 pene- 
-_,~), both non- 
divers, are 
common = ab- 
jects of sport. 

au Of geese in- 

. digenous to Britain, 

the grey lag (Anser 

cinereus) is perhaps 
the best kncwn, and 
the domestic form is 

; robably descended 

ee oe rom it. Swans are 
characterised by their 

Jong necks and shorter 

bills. The re swan 

Cygnus olor) is common throughout Europe, 

— into Asia and North Africa. 

The black swan (C. atratus) of Australia 

and the black-necked swan (C. neyricollis) of 


ft : - ; 
SL aire 4 Me, 
wa a net 
— * — 
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this order are 
represented in 
wll parti of the 
world. Tho 
beak is long, 
strong, and pointed, and the feet are never 
more than partially webbed. The young are 


— Mia 
tng “athe. 
ey? nen 

* wee 
= = - 00) Cee 
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helpless. 
Herons (Ardeida) uro chiefly 
represented in Britain by the 


grey heron(Ardea cinerea), to which 
the bittern (Botaurua  otellaris), 
now only an irregular visitor, 1s 
allied. 

Of storks (Cicontida), the common 
white species (Ctconia alba), occu- 
sionally seen in the east of England 
in spring, is sufficiently abundant in 
Europe, from which it migrates in 
late summer to Africa. The  bald-headod 
adjutants or Marabout storks, with huge beaks, 
are among the most amusing inhabitants of 
the Zoological Gardens = They are indigenous to 
Africa cna India, and the bareness of the 
is an adaptation to the carrion-foeding habit. 


Order 14. Pelicans and Cormorants 
(Stegano podea) 

This order embrac-s short-legged aquatic forms. 
which chiefly feed upon fish. All four toes are 
connected by webs. The young are helpless. 

The pelicans (Pelicanida@) are comical-looking 
birds with a very large beak, on the under side of 
which is a large pouch for the temporary recep- 
tion of f The common white pelican 
(Pelecanus onocrotalus) is native to South-east 
Europe and parts of Africa. 

Cormorants (Phalacrocoracide) are among 
the most industrious fishermen of the sea-coaat. 
We have two native species, the black 
cormorant (Phalacrocorazr carbo), and the small 
green cormorant or shag (P. graculus). 

The — (ulidce)j are represented in 
Britain by the common gannet or solan goose 
(Sula bassana), of which a noted breeding plac 
is the Bans Rock ia the Firth of Forth. 


Lante 
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Order 15. Petrele and Albatrosece 
(Tubinares) 

The strong, somewhat hooked beak of the 
birds included in this order is well ads for 
fish-eating, the feet are webbed, but the great 
toe is reduced or absent. The nostrils are 
placed at the ends of short tubes. Many of 
the species frequent the open sea. The young 
are helpless. 

There ix but one family (Procelariide), of which 
the following members may be noticed: The 
storm petrel (Procellaria ica), known to 
sailors by the name of *‘ Mother Carey’s chicken,” 
and the object of much superstition, and = the 
wandering albatross (J)% ea exulans) with an 
enormous spread of wing : 


Order 16. Divers and Grebes 
(P’ygo podea) 

This is another group of thoreughly aquatic 
birds, well adapted to the pursuit of tinh. The 
atrong sharp beak in flattened from side to side, 
the legs are set on very far back, and the fect 
are much as in the Jast order, except that in 
the grebes they are not webbed, but the toes are 
fringed with flaps of skin. The young are 
helpless. 

Our commonest native species of the sharp- 
heaked odivera  (Colymbidar) are the great 
northern diver (Colymbua glactalis) and the red- 
throated diver (Cae ptentrionalia). 

Two of the grebeu (Podicipedide) haunt our 
inland waters, the great crested grebe (Podicipes 
eriatatus), and the littl grebe or dabchick 
(P. fluviatilca). 

Order 17. Penguins 
(Jm pennea) 

These curious inhabitants of the southern 
hemisphere are all placed in one family (Sphense- 
cide), of which the members are better adapted 
to an aquatic life than any other birds. The 
wings are usclesa for purposes of flight, but 
are converted into efficient paddles. All the 
toes are connected by webs except the small 
first one, and the logs are set on exceedingly 
far back, which renders the gait on land 
extremely peculiar. The sharp beak is straight, 
and the young are helpless when hatched 

u 


out. 
—— — — — — of — 
is ropronon too orms (Ichthy- 
urnia), of no great size, which lived during the 
chalk period in the western hemisphere, and 
probably resembled gulla in their habits. The 
members of another extinct order oe to 
the same — also possessed teeth, some 
—— cn | aightloes wine — — 
t. ey were fli irds, 3 
marked resemblances to the divers, ‘but 
were, Pe a closely allied to the 
running bi which we must now proceed to 


Running Birds. The running birds, 
characteristic of the southern hemisphere, have 
lost the power of flight, in accordance with which 
the breast-bone has no projecting keel. They 
have specialised for swift ion on the 
land, and the feathers are loose in texture. The 
young are able to run about as soon as hatched. 

One family (Struthtontde) includes only the 
African ostrich (Struéhto camelus), the largest 
existing bird, being as much as Sft. high [274]. 
Only the third and fourth toes are present, the 
former being much the larger. Both are padded 
below, like the extremitics of camels, and for the 
Kame reason. 

South American ostriches (dthetda ) are smaller 
forms, possessing three toes. The same number 
of digits are present in the cassowarics (Casu- 
ariidœ) [278] of North Australia, New Ciuinea, 
and the adjacent islands. The black plumage 
in hair-like, and the neck is more or Jess bare, 
and generally wattled, these parts being brightly 
coloured. There is a bony outgrowth, or 
* helmet,” on the top of the head. 

The three-tord emeus (Dromeide) (276) are 
not unlike cassowaries, though somewhat larger, 
but possess neither the brightly coloured bare 
patches and outgrowths in the neck region, nor 
the “helmet ” of the latter. The beak is flat- 
tened from abuve downwards. 

The kiwi (Apteryr) [277] of New Zealand 
represents atill another family (4 plerygida), and 
is the only living running bird rossessing all four 
toes. It is about the size of nf ore fowl, and its 
long narrow beak is used in probing the ground 
for earthworms. In many points of structure.— 
eg., the number of tocsa—the kiwi resembles the 
moas (Jinornithida:) of New Zealand, all of which 
have been extinct for three hundred years or 
more. The largest of these (Dinornis maximus) 
stood about ' 12 ft. high, while the smallest 
(Anomalopteryr parva) wus no larger than a 
turkey. 

Until some two hundred 
years ago, huge four-toed running birds (4 pyor- 
nithide) existed in ascar, the largest of 
which was about 7 feet high. These were prob- 
ably the original of the fabulous “ roc,"’ spoken 
of long since by Marco Polo in recounting his 
— — and They manip ised 
“Arabian Nights.” surpass 0 
known birds in the size of their eggs, some of 
which measure no less than 13 in. long by 9} in. 
broad, with a ae prged of about two aloes. 

The oldest kind of extinct bird — N* 
is represented by two ios about the size of 
a which lived in is now the European 
area, about the middle of the secondary epoch 
lore Guorocr} The structure is in many ways 

specialised than that of existing forms, and 
affinity with reptiles is indicated not only by the 
presence of teeth, but also by the posscasion of 
a long lisard-like tail which, however, supported 
about 20 peira of quill feathers. 


Continued 
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Dairy Shop and its Requirements. 


Technical and Financial Exsentials. 
DRAPERS. The Beat Training Schools. 
of a Speciality. Departments. 


DAIRYMEN 
Since the days when milk was produced in 
dirty town cowsheds, carried in open pails on a 
pair of yokea by buxom, short-skirted women 
and gaitered men, and delivered in a generally 


impure condition, there have been t changes. 
Our knowledge of the influence of germ-life on 
a very perishable fluid has enabled us to take 


precautions to ensure purity and cleanliness 
und to save losses of life and money which 
were in those days deemed impoasible. 

Precautions for Purity. The milk 
now consumed by our large populations is 
produced almost entirely in the country, while 
every farm, if not actually inapected, is required 
by law to be under systematic inspection. Milk 
must be pure, clean, cooled by refrigeration to 
a low temperature, and contain at least three 
per cent. of fat, while persons suffering from 
any form of contagious or infectious disease 
must not handle it, the cows which produce 
it, or the utensils in which it is carried. These 
precautions demand considerable knowledge 
on the part of the nfilk vendor. Notwithstand- 
ing the law, however, adulteration is atill 
common, skimmed or separated m‘lk—+.e., milk 
from which the cream has been removed by 
hand or by michine—being employed for the 
purpose instead of water, while pure milk is 
often badly cooled, badly strained, and de- 
livered in so dirty and imperfect a condition 
that a sediment often appears at the bottom of 
a vessel into which it is poured. The result is 
that epidemics of disease occasionally occur, 
that the germs of tuberculosis, or consumption, 
are frequently discovered by scientific examina- 
tion, and that large quantities of milk are 
spoiled during the hot weather. 

The MilK Vending Business. Milk 
is sold by other traders than the dairyman, 
with the result that ite quality and character 
are more frequently impaired. It is retailed 
by itinerant vendors, by the occupiers of 
chandlers’ shops, by confectioners, fruiterers, 
and general lers. We have, however, in 
these to deal with the dairyman, whose 
business should be to obtain his supplies direct 
from the producer, or, it may be, as in the case 
of very small concerns, from large wholesale 
merchants. 

A milk business is either purchased or estab- 
lished. To establish a new business is extremel 
difficult in a district which is already well 
supplied ; but our population is , and in 
all large cities, as houses are built are 
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opened, and the prospective dairyman obtains 
his chance. Similarly, in many small country 
towns badly supplied by small cowkeepers, 
there are openings for well conducted, attractive 
shops at the hands of men of energy, knowledge, 
and experienc>. In atarting an entirely new 
business, the dairyman must take great pains 
to select his locality and to estimate with care 
the probable increase in the population, the 
existing competition, the cost of labour, rent, 
rates and taxca, the contiguity of the railway- 
station, and the class of customer to whom 
he would look for support. His aim should be 
not only to obtain clienta who consume large 
quantities of milk but who are willing to pay 
the best price for it. This work involves 
considerable labour, enterprise, and patience, 
and he may, therefore, find that, after all, if 
his capital is sufficient, it would pay him better 
to purchase an existing and successful concern. 
To this end he should both advertise and reply 
to advertisements, and, in addition, make —* 
requirements known to one of those agents who 
negotiate businesses of this character. 
Scrutiny before Purchase. Having 
met with something which he believes may suit 
him, he will make the most careful investigation 
as to the quantity of milk and other — 
sold, its prime cost, and what it realisen: by 
retail, He will examine the books, and take 
care to verify their accuracy ; he will go the 
rounds with the milk deliverers, and ascertain 
precisely what is sold and how far he may 
trust the honesty and soundness of the customers, 
In many populous districts the people are 
constantly moving, and leaving their milk bill. 
unpaid, but in justice to himself he will leave 
no stone unturned to satisfy himself before he 
pays a shilling for what might possibly be a 
more or leas s concern. The milk trade 
offers many opportunities for fraud, and of this 
fact many avail themselves. The man, there- 
fore, who will adulterate milk and cream, sell 
imported butter and eggs as fresh home produce, 
or infants’ milk in sealed cans, drawn from special 
cows which he does not possess, is not likely 
to display any particular sense of honour in 
dealing with a proposed purchaser of his 
The Shop. A dairyman’s shop should be 
equipped with two objecta, first, to attract 
customers by ite generally smart and cleanly ap- 
, and, secondly, to minimise any possible 
influence upon the keeping qualities and flavour 
of the goods. Asin the apartments in the back 


W215 


SHOPKEEPING 


premises, the tioors, walls, ceilings, counters, 
and fittings should be constructed of such 
materials as will reduce the collection of dirt 
to the «mallest ible quantity. The floors 
should be tiled, the tiles non-absorbent and laid 
in cement; the counters marble, the shelving 
of marble or slate ; the walls hard and smooth, 
either tiled or of parian cement; and the 
various fittings as far as pomsible of glazed 
earthenware. 


To Prevent Contamination. The 
atmosphere, even of a town suburb, is crowded 
with an incalculable number of particles of 
duat and bacteria; hence, as far as possible, 
all perishable goods, and eapecially milk. 
cream, and butter, should be under cover. 
The milk in the vessel on the counter should 
never be exposed; nor should butter, an is 
common in almost all provision dealers’ shops. 
be exhibited in large blocks just as it ia turned 
from the cask or the case, Butter should be 
on sale in rolls, preferably marked with a special 
brand, already made up, and, except such as are 
reserved in a glass showcase, packed in 
grease-proof paper and dainty boxes. Window 
or counter ornaments and plants are attractive, 
and add to the general appearance of a well- 
arranged retail shop. Hints, however, may be 
obtained by examining some smartly equipped 
premises, such an those of Messrs. Welford and 
the Express Dairy Company, in London, Hail- 
wood's in Manchester, and Frowde’s in Brighton. 


The Back Premises. The back pre- 
misen, in which the milk and other produce 
are handled in bulk, should be as carefully 
equipped and aa clean aa the shop itself; 
and customors should be systematically invited 
to inspect them, for confidence is in thix 
way easily imparted. There should be a milk- 
cooling tank, a milk refrigerator, a separator 
for removing the cream from unsold milk, a 
churn, a butter-worker, and other similar appli- 
ances nocessary for converting this cream into 
butter ; an apparatus for aterilising the various 
utensils and vessels employed, a cold room or 
safe for cream and butter—indeed, for milk 
alao, if the expense can be borne—a steam jet, 
and hot and cold water with hose for cleansing 
floora, churns, and other appliances. The pre- 
mises should be carefully ventilated, and the 
drains carried outside, and carefully trapped. 
There ahould also be a well-paved covered outside 
shed for receiving and dispatching the milk in 
perambulators and cartse—if these are used— 


and cleansing the larger portions of the plant. 


Contracting for MiIK Supply. Where 
the quantity daily sold warrants the practice, 
the milk ahould be purchased direct from the 
farmer under contract. Contracts in the milk 
trade usually provide for two pricea, from April 
jst to September 30th, and from October lat 
to March Slat, or thereabouts. The buyer will 
stipulate to purchase on the London syatem— 
per barn gallon of 17 pinta. by the imperial 

on, or by the dozen quarta, as the case may 

He should ire the milk to contain at least 

34 per cent. of fat, sampling it regularly and 
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ubtaining periodical analyses. So long as it 
covers the standard, he will not be too exacting 
with the vendor if ite av is satisfactory. 
While, however, not always insisting on these 

res, he should look for at least 3°5 per cent. 
of fat, which every farmer can supply if he 
chooses to take the trouble to select his cattle. 
The following is a sample form of agreement 
used by one of the Jargest and best London 
retailers: 


AGREEMENT made this bet weon 
(hereinafter 
called the vendor), of the one part, and 

(hereinafter called 
the purchasers), of the other part. 

For the considerations herein expressed, it is 
inutually agreed between the parties thereto as 
fullows—namely : 

The vendor agrees to «ell, 
agree to buy, from 
pure, sweet, and merchantable cows’ milk in quan- 
tities of to lota daily in the months 
between Lady Day and Michaelmas, and to 

lote daily in the months between Michaelmas 
and Lady Day. 

Each lot to consint of 
the — per lot to be 

The vendor to pay all railway charges, and deliver 
the milk free to the purchasers at the 
railway station of the 
Railway twice daily at o'clock in the morning, 
and at o'clock in the evening. The account 
of the milk delivered to each Saturday night to be 
forwarded to the purchasera not later than the 
following Tuceday morning. 

The vendor further agrees with the purchasers 
that he will in all respects conforin to all the conditions 
and stipulations mentioned in the Schedule hereto, 
and abide thereby in every respect, and such con- 
ditions and = stipulations shall form part of thie 
wrreament. 


The schedule deals with the quality and 
purity of the milk, cooling, straining, cleaning 
vessels, condition of cows, sickness, churns and 
cans, inspection, and other necessary details. 


Relations with the Farmer. It ix 
important to see that the daily supplies of 
milk arrive from the producer in clean cans 
or churns. If either be unclean, or if the milk 
be coloured, mixed with preservative drugs, or 
tainted, it should be returned at once, and an 
explanatory telegram sent. The farmer should 
not be beaten down in price ; he must be paid 
well for a first-class article—feeding, cooling, 
straining, and cleaning all involving extra 
labour. The milk should be paid for with 
unerring regularity—farmers generally prefer 
weekly payments—and it should be delivered 
punctually to customers. The carriers should 
be supplied with measured quantities of milk 
for their rounds, and never expected to deliver 
more than they take. Samples should be taken 
from each deliverer's churn before it is locked. 
In no case should they be allowed to deliver 
milk except from the taps of their churna. The 
milk carrier should be paid well, and receive 
extra payment for every new customer he ob- 
tains. He should be required to give good 
measure, It may be found that in some in- 
stances short measure is given, and that in 
consequence milk is sold for cash which is not 
accounted for. 


and the purchasers 
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AN ARTISTIC INTERIOR: ONE OF MESSRS. WELFORD'S DAIRY SHOPS 


Cream and Chemicals. Customers 
should be supplied with cards explaining 
the conditions necessary for keeping milk 
and cream sweet, and the food value of each 
article. The sale of cream should be fostered 
with energy ; it may be suld with profit at two- 
thirds its present retail price, and a reduction on 
this basis might be expected to largely increase 
the demand. The cream trade will bear great 
expansion. Chemicals or drugs should never be 
employed to preserve either milk or cream ; 
customers are learning to regard both with sus. 
picion, and many leave vendors who us: them. 
Although it is not a common practice in the 
trade, the retailer who would conduct a high- 
class business will be well advised to stick to 
British and Irish butter [see Buttermen in 
this course], to make a speciality of a well- 
‘a@lected English make for sale to the wealthy, 
and to hrand every roll. A business man 
supptying well-to-do customers should avoid 
margarine. 

Milk should never be coloured; although the 
practice is common, it is dishonourable. Rich 
milk producing plenty of thick, yellow cream 
should be the Kading article ; it will recommend 
iteelf and secure many customers. One of the 
old st and mo:t prominent firms in London 
find it possible to sell milk which is neither 
coloured nor preserved all the ycar round 
and yet the trade in general insist on both 

ices. 

Precautions with Employees. If an 
employé or any member of his family is attacked 


with a contagious or infectious disease the em 
ployé should be kept off the employer's pre- 
mises at the discretion of a medical man. 
and paid all or part of his wages; this should 
be a matter of agreement on engagement. 
Every employé should be required to report 
any case of illness in his home. Servants 
handling milk should wash before starting on 
a round tor ita delivery. Each man should 
be provided with a clean) smock coat or 
jacket weekly, or more often if required. The 
milk vessels supplied to each carrier should be 
examined before he receives the milk for his 
round. The milk can or churn should be locked 
up before starting, the quantity of milk supplied 
being recorded as well as that remaining on 
return from the round. A veterinary inspector 
should be employed to make an occasional report 
as to the health of the cows and the conditions 
of the premises of the farmers supplying the 
milk. He should also be asked, where a medical 
man is not engaged for the purpose, to inquire 
and report upon the health of the families of the 
farmer and his employers. 

Sterilised MilK. Customers should bo 
encouraged to purchase bottled sterilised milk, 
which can be supplied at small expense. This 
milk may be delivered in weekly lots. Thus, 
instead of calling upon the customer twice 
daily, one weekly call becomes sufficient. If 
customers object, they may he induced to 
accept bottled milk for their Sundsy supply, 
thus reducing Sunday labour, which is an 
objectionable featur2 of the dairyman's trade 
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The f is a sample form which should 
be filled up by farmers from whom it is proposed 
to purchase milk. 


Prorosat to Scrrty Minx. 


Name and address in full........... ccc ee cesvenes 
T h offices and station........-.-.eceeee — 
Time milk will arrive at station of destination....... 
Number of cows kept in milk and if any tuberculous 
Daily quantities for sale...... 
To whom previously sent 1.0.0.0... cc eee e eee enes 
In your farm generally in a good sanitary condition ? 


Has it been medically inspected, if so, by whom, and 
at What date Foiiii fei is saree nays eieeenedes 
Rource of water supply : 
For domeatie ane... ccc ccc cece ere ne ee ...... 
For ODOLIN Gs 585 65sck ea ii Oe oo Phase hs ORs he 
For wanhing utensila. 0... ccc cece tee ..... 
For cattle drinking. . ......................... 
In there any sickness of a contagious nature on your 
farm or in the neighbourhood .................. 
’ per imperial gallon delivered at our 
MUAUIONE sig we be Tiana wamery pie shee Ce Pew has 
The milk retailer should carefully study 
the lawa governing the supply of milk and 
other dairy produce. These include the Sale 
of Milk Regulations (1901), the Sale of Butter 
Regulations (1902), Sale of Food and Drugs 
Act (38 and 39 Vic. ch. 63), Sale of Food and 
Drugs Amendment Act (1875), Sale of Food 
and Druga Act (1890), — Act (1887), 
Dairies, Cowsheds, and Milkahope Order (1885). 


DOMESTIC ENGINEERS 

By a process of evolution there ie growing up 
in our large towns a class of traders which has 
not yet been generally recognised by the public. 
For the want of a better name that of domeatic 
engineer has been given to the class, but the 
term ia something of a misnomer, because the 
word enginerr preaupposea one who designs 
or manufa:tures something of iron, steel, or 
metal. These tradesmen are not atrictly 
retailers. They make small pretence to win- 
dow displayr and show-roum stocka, though 
some lines, chiefly of the nature of materials, 
have to be carried, The business of this class of 
tradesmen is to erect and maintain in repair the 
various fittings which go to complete the equip- 
ment of modern houacs. The trade is at present 
split up into a number of well-defined sectiona, 
but there are evidences that it will become con- 
centrated under single management in the course 
of a few years. An up-to-date review of the many 
departments of shopkeeping generally would not 
be complete without some reference to the pos- 
sible development of this business from the 
commercial standpoint. and elsewhere the 
Satr-Epucator will deal with the technical 
sides of this opening for a career. 

The Engineer in the House. When 
one looks round a houre it is discovered that four 
diatinct classea of mechanica besides the builders 
have had a hand in the work. These are the 
plumbers, the hot-water fitters, the electricians, 
and the gasfittera. To the first falls the cold. 
water service, certain parts of the , the 
flashing round the sinks, the fi of the bath, 
la basins and closets. The hot-water su 
ply is executed by the pipefitter—aometimes 
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cooker, gas fires, or incandescent gas 
the gasfitter takes a turn. At present 
trades overlap more or less, and £o far as the 
bers are concerned there is some anxiety 
to secure the lot exclusively—a game of grab to 
which the hot-water fitters do not feel inclined 
to agree; but from the contention—for there is 
contention—a new class of tradesmen, who will 
ualify themselves to undertake the whole of 
the work, will be evolved. These will employ 
plumbers, pipefitters, and wiremen, and by con- 
centrating work under one management, ex- 
penses will be kept down, and efficiency secured. 

Possible Developments. Under the 
conditions — ae — of — 
engineering ought to develop large possibilities. 
Filtccol years ag a £30 house with s bath and 
hot water supply was the exception. To-day 
houses in the London suburbs letting as low as 
£26 have to be so fitted. To-day not one house 
in a hundred in even good residential districts 
has ita independent hot water warming instal- 
lation. In ‘fteen years’ time there will be the 
rule, and more than likely a small electric motor 
and electric cooking appliances will also be 
common. 

Particularly are there splendid opportunities 
of developing the business in heating by hot 
water apparatus. Within the past few years 
the cost of radiators and boilers has been greatly 
reduced, and their efficiency improved. The 
public are gradually coming to recognise that 
coal fires are wasteful. The objection against the 
radiators on the score of appearance has been 
removed by artistic patterns and good moulding, 
and so much has been printed about smoke 
abatement and fog in the preas of recent years 
that the silly sentiment about seeing a cheery 
fire no longer carries its former weight. 

Equipment for the Work. The capi- 
tal required to start in business as a domestic 
engineer would be about £350. Of this about 
£200 to £250 will be sunk in plant, which would 
include a small gas engine, or an electric motor 
of equivalent power, and a few small machine 
toola. such as a drilling machine, lathe. lawn 
mower, grinder, screwing machine, polishing 
wheel, lacquering table, besides the usual 

rtable tools associated with the plumb- 
Ing, gas-fitting, and electric wiring trades. 
The balance of the money would meet 
the working requirements of the business, 
including some stock, but obviously the 
material required for most of the contracts 
would require to be ordered as it is wanted, and 
consequently not a large sum would be invested 
in this direction. The te of success are 
considerable, * * technics of the ——— 
particularly difficult to acquire, provided 
tradeaman has a practical paowledge of at least 
one of the de ents. 

, the plumber seems to have the 
best chance of making the business a success, 
not because he is ordinarily the beet craftsman 


account of the standing 
the system of registration 
obtains in the trade. It is a moot point 
ion affords the public the extra 
work which is claimed 
fact remains that the 
ber, by common consent, seems to rank 
high among the other trades indicated in spite of 
gibe and jest in the popular papers. For one 
thing, he is usually a handy workman, able to 
use a variety of tools besides those peculiar to 
his own craft, although in these days of trades 
unions, he is not always willing to do so. 
Here, however, we are dealing not with the 
prejudiced trade unionist, but with the man who 
18 anxious to drop the mechanic’s overall for 
the more profitable garb of master man and 
employer of other men’s labour. 

The Necessary Technics. How can 
an aspirant for a wider sphere of operations 
qualify himself? We put the matter to the 
younger men, for they can use the opportunity 
to the best advantage. The first thing to do 
is to throw to the winds all the nonsense about 
poaching on other trades. No job must be 
refused if by trying it the mechanic can add to 
his experience. Besides, a certain amount of 
study will be necessary for the domestic engineer. 
His customers will expect him to have a fair 
amount of technical knowledge on such matters 
as sanitation, light, heat, ventilation and elec- 
tricity. By a happy coincidence the men to 
whom we are addressing ourselves have in their 
hands much of the information that will assist 
them to proficiency. for the scheme of the Sxur 
Epvcator covers all the subjects as well as such 
others as geometry, draughtsmanship, building 
construction, commercial arithmetic, and book- 
keeping. In a word, the man with a craft at 
his fingers’ ends and enough brains in his head 
to understand the elements of science, stands 
a far better chance of succeeding in this business 
than another without these qualifications, 
although the latter might have a big bank 
balance to his credit. 

Stock. It is hardly necessary to catalogue 
the stock that would be requred to be held by a 
tradesman in business as a domestic engineer. 
A section has already been devoted to builders’ 
merchants, others are in preparation dealing 
with ironmo and other branches of trade 
which cover the stock to be carried. Briefly, 
the stock must include such goods as gas tu 
and fittings, lead and lead pipe, compo pipe. 
some sanitary goods in salt g cane, 
white ware, electric wire and fittings, possibly 
a few bells and batteries, electric lamps, gas 
mantles, some glass such as shades and chimneys, 
etc. For the rest, the domestic i need 

to know where to buy what he wants, and 
to have proper relations with his wholesale firms 
and manufactarers, who nowadays are expected 
to send orders from stock at very short notice. 

The profits have yet to be determined, but 
given tumover it would be os safe 
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the cost price, the latter probably rather lees; 
but — would depend ‘ion looality in 
which operations were carried on. Business 
among builders, for example, would be cut finer 
than work done for substantia) householders. 
The — matter — in — —— 
stage at present, the wor ing spread over 
many trades; but sooner or tater it will be 

tematised, and those that are ready with a 

eoretical knowledge of the trades different 
from the one they practise will be the men to 
catch the plums which are nearly ready to fall. 


DRAPERS 

The Evolution of the Draper. In 
the ages that are past the draper was a man 
who sold cloth ; to-day he is a merchant who 
deals in a heterogeneous assortment of goods, 
with drapery as an unobtrusive side line. 
For drapery, properly so-called, means cloth 
and stuff goods, household and porsonal linen, 
white cotton piece-goods (or ‘‘longcloths"), 
cottons and — Irish linen, tablecloths, 
servicttes, blankets, towelling, prints, flannel, 
etc. All these things, of course, are necessaries 
of the trade of a draper still, but the present-day 
retailer finds that there are many other lucrative 
adjuncts to his business—more profitable and 
easier to handle and to stock—that the present 
generation of purchasers demands. It can bo 
easily understood that. as this country grew 
richer and more “ civilised,” the desire for 
finery increased, and nowadays millinery (with 
flowery and feathery trimmings), stoles, heuer: 
loves, ribbons. laces, ladies’ outfitting, corsets, 

louses, mantles, and furs, are far more im- 
portant sections of the business of a draper than 
the heavier goods of the Manchester market. 
Indeed, so general has become the business that 
there seems scarcely any goods of a “ fancy” 
character which the modern draper of any 
retensions does not find it profitable to handle. 
fe is not our purpose, however, to go into the 
departmental store system into which “ drapery ”’ 
has drifted, but rather to confine ourselves to 
what the Americans call the “soft. goods" 
trade. 


Apprenticeship. The best experience is 
obtained in a provincial house. In large towns, 
London especially, an apprentice may serve his 
three or four in one department only ; pro- 
bably two or three, if he be fortunate. But in the 
drapery “emporium " of a good market town 
in the provinces he has an insight into all 
departments. Moreover, in such a business 
he has to take his turn in the counting-housc, 
where he learns, if he will, how to keep books, 
how and what to buy, how to mark prices, and, 
in short, he is taught the business principles 
necessary for his success as a business man. 
The advantages of such a training as compared 
with that of a youth who has spent his four years 


apprenticeship in the “ ribbons " or the ‘‘ laces " 
ols metropolitan house are too obvious 
to d indoor system is still the 
rule in the business, but in some coun 
houses in and everywhere in 


outdoor apprentices are taken at a small woekly 
2219 


wage ranging from 6s. to 9s., as the period of 
apprenticeship lengthens and the youth becomes 
more useful. 

Assistantship. Improvers who migrate 
from their training house to enlarge their 
experience generally get £20 or so per annum 
to atart (in an indoor berth), and 9s. to £1 
a week outdoors, the salary gradually increasing 
with the age, experience, and ability of the 
assistant to £50 or £100 indoors and a corre- 
aponding outdoor wage. In a large drapery 
hou-e, it hat been found that the average 
payment to the lowest female assistant was 
£47 per annum, and the average highest £105 
per annum, plus board and lodging. The out- 
door assistant generally gets dinner and tea in 
addition to a weekly wage. In most drapery 
houses nowadays commissions on sales and 
premiums on old stock goods (generally called 
“spiffs'’) are paid, the amount of com- 
mission varying according to the price of the 
articles sold, and it is quite a common thing 
in the larger hous:s for smart assistants to 
double their salarics by this means. It is 
surprising how this “spiff" system makes old 
goods new in the eyes of the assistant and how 
it enhanocs his, or her, selling capacity. 

The aim of the embryo draper duri 
assistantship should be to obtain as varied an 
diversified an experience as possible. He will 
eee have one pet department—laces, 
osicry, or gloves, perchance—to which his 
tantes incline, and of that department he should 
know all that is to be known. But the other 
departments should by no means be neglected. 
* Know somethi ob everything, and every- 
thing about something “ is a motto which is as 
* in drapery as it is in other departments of 
ife. 

The New Start. All the huge businesses 
of to-day have had humble beginnings. It is 
aaid that the founder of the most famous drapery 
business in the country opened in a small shop 
with a capital of less than £200, while one of the 
best known business houacs in the West End 
of London was started on £40. The opportunity 
and the man are the principal requisites of 
wucoess in any sphere of work, and we will 
sup that our man has gained as much ex- 

rience as he reasonably can and that he has 

iscovered what he considers to be his oppor. 
tunity. We will imagine that the opportunity 
includes an ordinary shop with one . window 
in a likely neighbourhood and a sum of £300. 
_ He pan —— a t — choose a street 
in a neighbou w adies especi 
enade. He must see to it that —— 

e right side of the street—that is, the side on 
which the greatest stream of promenaders 
—— A cautious man will watch the shop he 

in mind for a day or two before ing, 
to make sure that there ia a fair amount of 
traffic. The shop-fittings would not cost much. 
The prudent man will see that his — 


pepering is carefully done, that * 

"as it were, looks amart and inviting. 
Then that is required is a counter 
with a glass top and glass all round if possible, 


and ordinary shelving. Glass counters and 
shelving may often be bought secondhand for a 
very smull sum. The whole should not cost 
more than £30, but it is advisable that the 
window fittings should be as natty as possible, 
especially if a trade in fancy articles is projected. 
And it is in fancy articles like hosiery, 
gloves, ribbons, lace, and things of everyday 
request, that the modern draper now begins 
business. Such things are easily and inex- 
pensively stocked, they make a grand show, 
and they are quickly disposed of. The far-seeing 
man, by careful preliminary observation, may be: 
able to gauge with fair accuracy the class of 
goods that will suit the neighbourhood. He: 
should try to get a ‘“ special line,”’ be it hosiery,. 
gloves, or what not, well placed in the window 
to draw people into the shop. 

Window and Wall Fittings. With 
regard to interior fittings, these necessarily 
vary according to the shape of the premises 
aid the space at disposal. A very useful article 
to have ise the double-sided dividing mirror 
shown in 1. It isin a polished wood frame 
mounted upon two wheel castors, so that it may 
be easily moved. The object, of course, is to 
divide a window into sections so that one 
window may be dressed with two different 
classcs of goods without one clashing with 
the other. We also illustrate [2] an ordinary 
wall fitting with a counter and plate glass top, 
admirably suited for a beginner. 

This is from a design by Messrs. Samuel 
Haskins and Brothers, of London, and the 
chief point in this scheme is that it has over- 
counter display rods, which enable the goods 
to be shown with great effect. The rails are 
carried b — ice are — to the 
top of the fitting, which must speciali 
constricted with eter to receive it. The 
cost of these rails and suspenders complete would 
be about 8s. per lineal foot in 12 feet lengths 
and upwards. A variation of this over-rail 
idea is the “ Zigzag Railing.”’ as it is called, 
which allows of the goods being shown at an 
angle. The “ Zigzag'’ costs about I2s. 6d. 
per lineal foot, measured in a straight line from 
endtoend. The wall fitting consists of openings 
to receive either boxes, drawers, or packages. 

This clase of fitting is made from 8 to 9 feet 
high, sometimes more, and the size of openings 
depends upon the class of goods or department 
it F used for. If, for instance, it be used for 
a ribbon stock, the openings should be about 
18 inches across by 6 inches high, and fitted 
with glass-fronted drawers, so made that they 
are practically dust-tight. The goods in the 
drawers are kept undamaged and the glas- 
fronted drawers allow of a beautiful arrange- 
ment of colourings exposed to view. For such 
departments as laces, gloves, etc., the openi 
would be filled with cloth-covered boxes. e 
recess space is a feature of this class of fitting, 
dividing as it does the lower from the upper 
part of fitting, and also enabling one to 
the lower part deeper than the — 
When the recess is hned with mirror it affords 
# splendid opportunity to display goods. 


Expense of Fittings. The cost of such 
a desirable fitting varies considerably with the 
size of the openings, but the price of a fitting 
similar to that shown would be about 35e. per 
lineal foot, without boxes or drawers. Glass- 
fronted drawers would be about &s. 6d. each, 
and boxes from 3s. 6d. upwards, according to 
size and quality. The counter and case shown 
in front of the fitting are of a 
useful type. The lower part ix 
formed with a tracery moulding 
and panelled front, pilasters, and 
plinth. The interior of this class 
of counter is usually fitted with 
a potboard. shelf and divisions re 
forming a certain number of or 
openings. In some counters the ee 
interior may be fitted with drawers, * 


such as for haberdashery depart- af fet. 
ments. The case over the counter Z ‘a 
should be made with ebony or i ide 
black wood bars, and the whole ae 
glazed with polished plate glass. — 


The flaps at the back of the case ee 
are hinged and fitted with spring 
catches and lined with mirror. 1 
Sometimes the bottom of the case 
is lined with mirrored glass, but in 
many cases in cloth, or with loose 
trays. The cost of such a counter would be 
about 30s. per lineal foot in 10 feet lengths and 
upwards, and the same for the case. 

A corner of one of the show-rooms in the 
trimmings and haberdashery department of 
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—— get immediate delivery, but the goods 
may dated May let, and payment is not 
demanded until a month after that. The wise 
buyer will take advantage of full discounts for 
payment within the specified period, 2} 
cent. to 3 per cent. being the usual discount tor 
amonth. The advantage of such an arrangement 
toasmart min isobvious. It gives the energetio 
man an Opportunity to turn over 
the stock and order a new let by 
the time his first payment is duc. 
As it is necessary that a draper's 
stock should be turned over at 
least four times a vear, it will be 
xeon that it may be possible for 
— an able man with fairly good luck 
to turn over his stock within the 
* twelve inonths without. touching 
* his capital 

— Buyine. Urent caution is 
necessary in buying. “Gooda 
well bought: are half sold,” is a 
truism no young draper—or old 
one for the matter of that —should 
forget. Every traveller's goods 
should be inspected, for one never 
knows when one may hit upon just 
the thing one wants at a trifle less 
than another has shown. These 
small savings amount to something in a year. 
Be sure to get the full discount on every account. 
This is money earned at very little trouble, and 
sbould be watched carefully. Prompt cash will 
scarcely be possible at first, but it will be easier 





Peter Robinson, month by month. 
Ltd, of Oxford In many large busi- 
Street, London, 1s nesses it is said that 
shown in 8. It | the discounts pay 
speaks for itself, and See Ce Gee the salaries and 
is a fine sample of Sa oi ot MB — expenses of thu 
t } di ] ys © 4 ° — ti 4 " 
“Eetabliohing To 4.4 4 eg yg. Amount of 
his Credit. A — “ -  w * 2* Stock. Always 
you man with = ea (ake os “a - keeping in view the 
£300" and a gvod 3 d * 4 4 d j . re - — — —— 
record will have ⸗ 4 4 4 4 A ae his way with £30 
little difficulty in ob- 4 4 a 4 ⸗ 4 4 already spent in 
taining stock. The 4 4 4 4 4468 fittings, we 

usual plan is for him — Pe a on to the amount 
to place his creden-. omer — of stock necessary 


tials before one of 
the large wholesale 
houses of good 
standing and, _ if 
accepted, to make 
that his “ reference 
house.”” He then 
goes round to the 





wholesale dealers in he Oe 


vilks, laces, blouses. 
outfitting, and so 
furch, tells each 
that he ix starting in business, gives his 
urdera, and refers them to the standard 
-house. By this means he gets the supplies he 
necds and varying periods of credit. Here 
the much-abused system of “ dating ” comes in. 
If he buys on February Ist he can usually 
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in order to make a 
erate are & 
rom £25 to 
worth of hosiery 
would be required 
for a start, while 
£10 worth of ribbons 
would be ample. 
Then a fine assort- 
ment of lacea could 


he obtained for £24. 
while corsets would 
run into another £20. Haberdashery is an 


important and profitable branch to cultivate. 
This inciudes cotton, thread, needles, pins, and 
such things, and £50 would not be too much 
to spend on that department. Baby linen and 
servants’ aprons pay well, s0 £10 would be laid 


out on these, while £15 judiciously spent in a 
nice selection of blouses would produce a flat- 
tering return. 

The foregoing computation applies more 
particularly to a start in the metropolis, or in 
some of the larger provincia] cities and towns, 
where there arc within easy reach large wholesale 
houses from which short stock can be quickly 
renewed. In a country town, a larger initial 
outlay would be necessary, but in all cases the 
methods pursued by the successful business men 
of to-day have invariably been to start with 
light stocks, and to keep buying .ittle by little 
to fill up. The London man, with the finest 
wholesale houses in the world at hand, has many 
advantages over his country brother, but the 
provincial man has usually the benefit of lens 
competition and better prices. 


Specialising. Ax the tendency of the 
age in towards specialinm, it is necessary 
that the young business man should take 
up some «special Jine suitable to his neigh- 
bourhood, and push it. It is half the battle 
when the ladies of the neighbourhood are forved 
fo recognise that for laces Jenkins in pre- 
eminent, or for baby clothes Hopkins cannot 
be beaten. ‘The fame of a draper as a specialint 
by no means retards his devclopiacsit in other 
departments. His laces may be unrivalled, but 
he should see to it that the extra profit on laces 
should be used in making the dress stuff and 
other departments so complete that the lady 
who hankers for laces may also be induced to 
buy dresses. 

‘ready-made " departments are popular 
-—they are indicative of the foverish hurry of the 
present day. B'ouscs,+kirts, jackets, and ladies’ 
outfitting must be kept in al) sizes and varieties 
ready for immediate use. Tho old fashion of 
buying goods by the yard and having them 
made up at homo is almost dead. Sheets, 
pillow-cases, and towels must be ready-made, 
and in many cascs, ready-washed. The up-to- 
date draper should also undertake to mark all 
houschold goods free of charge. 


Ready-made Businesses. As a rule, 
it is better to start off one's own bat, so to speak, 
than to buy a going concern. This rule applies 
more particularly to busineases in a big town, 
for town people appear rather to prefer going to 
anew shop. The diasd inhabitants of large cities 
are ever on the look-out for new sensations, and 
a new adventure attracts them, more often than 
not, on account of its novelty. There are, of 
course, the usual exceptions which 
rule. For instance, a man may buy for £200 a 
business which is dwindling from t, per- 
haps, or from want of enterprise on part of 
the proprietor. Such a business may mere 
ee ee ee 


ve this 


in a large centre, usually passes over the busi- 
nesses for sale. n 

The Provincial Business. Ina coun 
town, however, the exact converse holds — 
There, local considerations make it nccessary 
for a stranger, in order to get anything of a 
footing, to buy an old-established business. 
Country people are more conservative, less fickle 
in their tastes. They like to patronise the shop 
in the market place where their fathers, and 
maybe their grandfathers, have always bought. 
They like to look in on market days and order £10 
or worth of goods from people who have 
grown up in the town, and who know their 
idiosyncrasics. The ‘ new start’? has a rather 
quict time of it for the first few years, until his 
standing, conduct, religious and political opin- 
ions have been accurately gauged, and he has 
broken down the cautious reserve of his neigh- 
bours. 

When things are going all right, and the 
prospect. of making a business seems certain. 
negotiations should be begun for taking a lease 
of the shop. Many a young man finds that when 
he has begun to build up a prosperous trade, the 
landlord considers it a favourable opportunity 
for increasing the rent. Such a contingency 
should be guarded against as carly as possible in 
one's business career, 


Profita. The average rate of profit in the 
drapery business is from 22) to 25 per cent. 
It must not be forgotten that the stock should 
be turned over at least four times a year. Thus, 
u £300 stock turned over four times at a 25 per 
cent. profit, would Jeave a gross profit of £300 at 
the end of the year. Half. or more of that sum 
is required for rent, rates, etc., and working 
expenses, and the net profit would be probably 
£100 to £150. This is putting a rosy view on 
things, and excluding misfortunes, and we do not 
say that overyone will do that the first year, or 
even the second. But we are assuming that the 
adventurer knows his business, is careful, works 
hard, buys keenly, and takes full advantage of 
discounts. He would require to have at least two 
lady assistante—one costing probably £90 and 
the other £18 per annum their keep—and 
one errand boy, who would receive, — 66. 
a week. The profit made during first few 

should be put, of course, into the business. 
The stock in each department, or at least in the 


best paying departments, would be gradually 


or two, perhaps, even a new shop-front may be 
put in, with a better window for displaying the 
tempting lingerie s0 dear to the feminine heart. 
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8. A CORNER IN THE DRAPERY ESTABLISHMENT OF PETER KOBINSON, LTD., OXFORD STREET, LONDON 
Ilustrating ap approve! manner of stocking and displaying goods 


an advertisement than anything else. They 
advertise ‘‘ Hats trimmed free of charge "’ as a 
draw, and in spite of the fact that they have to 
keep milliners to do the work, the profits are 
such on the bare material that it pays, not to 
speak of the custom it attracts. Mantles and 
jackets are also good articles for those who know 
ow to handle them, and it is no uncommon 
thing for a smart man to turn over fourteen or 
— tterns of jackets —costing. say, 148. each, 
ling at one guinea—eight or ten times 
— the year. Rabbit. skin furs that cost, 
— . 2s. Ud.. 38. IId.. and 5s. each, sell like 
t cakes at the first “nip of wintcr" at, say, 
3s. lid, Se. 6d.. and 7s. 6d. respectively. 
— — = — — — 
g ofits and sell quic owest t 
in ‘ads on ‘** Manchester goods '’—true drapery. 
The average rate is from 17 to 20 per cent., and 
the stock is bulky, heavy, and slow of sale, but 
it must not be orgotten that in this there is 
little or no bad stock. 


Credit. Except in solid, old-fashioned 
country concerns credit 1 practically unknown 
in the retail drapery trade. With small businesses 
cash is universally the case. in an old-estab- 
lished country establishment nearly half the busi- 
ness done is credit, and therefore a longer profit 
innecessary. It isa common thing to find in such 
businesses that the majority of the customers 
are never off the bouks. The servant girl comes 
in for a dress, she pays £1 down, and the balance 
remains. When she has paid off that she 
wants something e¢lwe, and #0 it goes on. The 
farmer's wife purchases £20) worth of goods 
for herself and her daughters. She pays £10, 
and by the time she pays the other £10 she 
wants another £15 worth of summer wear. An 
elaboration of this svstem is practised on an 
enormous scale partienlaely in the Midlands and 
Lancashire by tal “ Scotch drapers,” 
as they are usually designated. These descend. 
ants of the ancient packman or travelling 
draper have regular rounds of customers in 
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the districts in which they settl upon whom 
they call periodically with samples of dress- 
—* and drapery. The goods are delivered 
in the piece, or made up according to agreement, 
a sum is paid down, and the balance is collected 
in so many shillings weckly, fortnightly, or 
monthly as the case may be. Naturally, the 
purchaser has to y considerably more than 
the value of the g . but it is a convenience 
for poor people, and incidentally, the tallymen 
usually make amall fortunes in a surprisingly 
short time. 


The Bargain Sale. Twice a year, at 
least, the alert draper finds it necessary to in- 
stitute a bargain sale. At the end of summer 
there is still on stock an accumulation of articles 
of a “summery” character which must be 
cleared. A light and airy summer creation in hats 
is no use for winter wear, and the fashion in hats 
will be totally different by the next summer. In 
like manner, when the spring sun begins to shine, 
the mantles, hats, coats, and furs of winter 
are undesirable, and the up-to-date man ad- 
vertinen his apr clearance sale. The ex- 
perienced man, of course, marks his profits 
with a view to covering the losses incident from 
unseasonable stock being left on his hands, 
but, — — there bargain sales 
are very profitable transactions in spite of the 
‘*aacrifices.”” As @ rule, however, the sales 
are genuine enough. in spite of popular cynicism. 
For at the time of the year, between seasons 
an it were, the wholesaler also is anxious to clear 
his surplus stock, and hats, for instance, that 
may have cost the retailer 2s. 6d. or 36. cach 
during the season, he may be able to purchasc 
at 128. per dozen. So that it may be stated 
by the retailer in all sincerity and with perfect 
truth that he in “now sclling a hat at Is. 6d. 
or Is, Ud.,“ as the case may be, “which usually 
costa da. 6d." Phe periodical sales, however, 
are mainly useful in that they attract custom, 
and serve as outlets for remnants, oddments, and 
soiled stock. All that ia wanted is an aasort- 
ment of price tickets, and a atirring-up of 
neighbouring feminine curiosity by handbills, 
advertising in the local papers, mysterious 

reparations with brilliantly-lighted windows 
ar into the night, and a preponderance of 
actual bargains. 


The Secret of Drapery. (One needs 
only to walk down the main street of any 
rovincial town or suburb, or to stroll along ule 
msiness streeta in the West End of London to 
discover the secret of drapery. The observant 
strotler will note that the wyndows that attract 
most attention in any neighbourhood are those 
of the draper. The people who shop are the 
ladiex, and if one sees a cluster of ladies con- 
gregated around a window, it is safe to asaums 
that articles of feminine apparel are displayed 
therein. Other windows are glanced at casually, 
or, — something unusual attracts for « 
moment, but genuine interest is only attained 
when a well-dressed drapery window 1s reached. 
Thus the sucoeas of the draper dependa, more than 
any other shopkeeper, on fhe Variety, smartness, 
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and magnetic properties of his window. The 
window show must be first of all attractive, 
but it must be varied constantly, and each 
show should be devoted entirely to one class of 
goods at a time. 


Window Dressing. An arrangement of 
oods all of one oolour is very attractive. 

Tn the summer nothing is more chic than a 
window dressed all in white. A draper shoulc 
have the true eye for colours, as half a shade 
in colour makes all the difference between selling 
an article and not doing s». Therefore. i: 
mixed colours are used, care must be taken 
that they harmonise [see also page 610). 

A fresh window display every week, showing a 
varied assortment of ladies’ wearing apparel, wi. 
make the reputation of a draper within a year 
for that particular branch of trade. But ladies’ 
underwear should not be thrust in the public 
gaze until it palls. A variation of laces, Man- 
chester goods, blouses and skirts. or stoles, 
in between make the ladies’ outfitting—with 
its cherished profit—come like something quite 
new again. Then the wide-awake man in busi- 
ness very soon discovers the needs of his neigh- 
bourhood, and caterer for these needs. The 
failure of small businesses is due in a great 
measure to this neglect in gauging the wants ot 
those for whom the proprietors should provide, 
and the consequent accumulation of dead stock 
which, metaphorically, hangs like a millstone 
round the unfortunate draper’s neck. 


Trade Protection. The draper newly 
started on his own account, and anxious to 
take advantage of all that is offered for his 
advancement, may find it advantageous early in 
his career to juin the association known as the 
Drapers' Chamber of Trade. The objects of the 
association are to give legal advice and protection 
from vexatiour prosecutions to members who pay 
an annual subscription. The beginner whom we 
have in mind would pay 10s. per annum to the 
Association, and for that the Chamber undertakes 
to help him in legal matters connected with his 
buniness, by Poe persons who defraud him, 
and to give him the benefit of ‘central’ offices 
where he can make appointments. If a member, 
he will likewise have the benefit of a Plate Glass 
Insurance Scheme which saves 30 per cent. of 
premiums to insurers, and the Chamber is 
to assist in opporing injustices to the t . such 
as postal ‘cash on delivery,’ manufacturers 
obtaining unjust monopolies, carriers repudiating 
liability, secret commissions to buyers, and Acts 
of Parliament being passed likely to hamper 
drapers in their business. The question of re- 
ductions in fire insurance, an alteration of the law 
of debt, parochial contracts and bogus drapery 
companies, also engage the attention of the 
Chamber, which, in short, is promoted to keep a 
keen watch on all matters affecting the trade. 
Until the employer has over twenty employees, 
hie annual subecription would remain at 10s. 
When he has over 20 and under 100 employees 
it will be £1 Ia.. and £2 2s. when there are 100. 
The offices of the Chamber are at 155-6, Cheap- 
side, London, E.C, 


Adventitious Aids. Many a large 
drapery business has been built up solely on 
advertising. An energetic man, hampered by 
unenviable surroundings, has often extended 
his operations to the whole country by a system 
of careful newspaper advertising, which has 
brought him not only fame but fortune. The 
* mail-order business,” as it is called, has 
developed enormously of recent years. Orders 
by post are solicited by striking newspaper 
advertisements, and if the advertiser gives 
prompt attention to orders, and strives to send 
an article with which his customer can find no 
reasonable fault--in short, gives good value 
for cash—he is bound to succeed. He would, 
of course, pay carriage on goods amounting to 
a stated sum in value, but many of the more 
progressive men have found it pay to send 
orders for any amount (even for half a yard of 
lace) post free. The draper who essays to do 
this class of business must, however, have the 
gift of advertising.” He must know how to 
tell the public crisply and pointedly what to 
huy and what he sells. His announcements 
must be distinctive and above all they must 
he persistent. A sudden and violent rush of 
sensational advertisements and then a sudden 
silence is likely to be worse than useless. 

The Commercial. <A good plan for the 
draper's assistant who aspires tu — 
and who would learn commercial wisdom in a 
good school, is to engage himself as a com- 
mercial traveller for a time to a reputable 
wholesale house. This is casier said than done. 
But if a young man sets out in life with a 
detinite aim, he will be wise to keep this con- 
tingency in view as his ultimate period of 
service under an employer. Having gained an 
inside knowledge into retail methods in all 
departments of retail drapery—and their name 
in legion—he might attain to the coveted 
position of buyer in a large drapery establish- 
ment. Such a position brings him diccetly into 
contact with wholesale houses, and a smart 
man “of good appearance and address,” 
according to the dock description, should have 
little difficulty in obtaining a post as dia tee 
representative in a house that knows his value. 
Qf course, most representatives are bred “in 
the house,” but there are exceptions and the 
competent: buyer who badly wants such 4 
position should not have long to seek for it, 
even though he has not grown up with the 
business. The amount of business information 
and the varieties of methods which the observant 
commercial can acquire in his journeys through 
the country will ——— invaluable when finally 
he launches into business on his own account. 

The extent to which the drapery business may 
be developed is indicated by a walk through one 
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of the large establishments in town or country. 
There will be found under the same roof and 
under the same control, departments—separate 
and distinct —devoted to baby linen, Berlin 
wool, clothing, outfitting, carpeta, dreasmaking, 
millinery, furs, gloves and hosiery, haberdashery, 
hata, silks, umbrellas. and sometimes furnishing, 
all of which are the subjects of individual 
articles in this course. 


Transatlantic Methods. The hustling 
methods of our American cousins are much 
vaunted by some modern business men, and 
probably Britishers might Jearn something 
from the Americans. But) American methods 
are slow of adoption in this country, and 
Britishers smile indulgently at Wanamaker's 
lectures to assistants “on the rules of business,” 
“the conduct of business,” or “the way to 
treat customers.” preferring the less academic 
but more practical training of their forefathers. 
The card system for keeping the books is not 
catching on in this country, but the samo 
aystem as apphed to ‘ follow-ups "is having 
something af a& vogue in some quarters. Phe 
large and distinct departmenta into which the 
successful draper rulually divides his business 
make the apitication of this system possible, in 
that the heads of each department can “ keep 
track of trade.” and follow up with circular 
and otherwise any customer who has ever bought. 
anything and has had occasion to leave name and 
address. In America, algo, the “ sales operator 
is aN institution practically unknown to this 
country. He takes in hand to get rid of your 
stock in the shortest possible time, at a profit, 
to make your sale “the most successful ever 
held,” to write your advertisements, and to 
advise you generally. All of which may bo 
very useful occasionally, but the fortunes in 
drapery, as in every other trade, are built 
up by men who know their own business best, 
and who have neglected none of the teach. 
ings learned in the hard school of personal 
experience. — 


Useful Literature. The man who de- 
sires to keep conversant with current events 
muat subscribe to at least one of the many 
trade papers which deal solely with the drapery 
business. A series of useful business books are 
ixnued by the Home Trade Publishing Company, 
such as ** Bookkeeping for Retail Drapers,” 
2a. 6d.; “ Window Dressing for Outfitters,” 
2s. 6d., ete. Naismith’s “ Young Draper's 
Guide to Success,” In. 6d., published by Gardner, 
of Paisley, contains many useful hints for 
beginners, while the more advanced man will 
have by him acopy of the “ Draper's Dictionary," 
hy S. W. Beck, which is published, at 3s. 6d., by 
Collinridge. 
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By Professor HENRY ADAMS 


Steel-framed Buildings. In a stecl- 
framed building there will usually be three con- 
ditions of loading for the stanchiovs. Those in 
the interior have the heaviest Joad to carry, but 
it in generally applied symmetrically on two or 
four siden; those on the exterior, except the 
corner Ktanchions, will have two loads on opposite 
siden, and another load on a third side, and those 
at the corners will have two loads on adjoining 
hides. In the first case, the total load will be 
greatest, but will be nearly, if not quite, balanced ; 
in the second case, the load will be lesa, but as it 
will be only partially balanced, the total cflect 
will not be reduced ; in the third case, the load 
will be atill leas, but will not be balanced at all, so 
that approximately each case will require the 
Kame nine Of stanchion. 

Solid Steel Pillara. For intermediate sup- 
ports to girders in shop fronts, theatre bal- 
conier, ete, the minimum obstruction to the 
view, with the requisite atrongth, is obtained by 
the use of solid steel cylindrical pillars, with cast- 
iron or cast-steel caps and bases. These pillars 
may be calculated by the formula 


W A 


—8 


where Wo safe load in tons, fo safe com- 
pressive «trons on short specimen 5 for mild 
atech A sectional area in square inches, a 
constant dq for ends flat and fixed, 7. length 
in inches, and d d diameter in inches. 
Cantilevers. Cantilevers may be in the 
form of beama, rolled joists, or girders built 
into a wall or rigidly connected at one end, with 
the other end free and projecting. The load 
supported by it may be concentrated at. the 
free end or at any intermediate point, or may 
be uniformly or irregularly distributed along it. 
The load may he quiewent or “dead.” it may 
be a vibrating or “live load.” or it may be a 
more or less suddenly applicd load producing 
impect or shock, All these varied conditions 
produce different amounts and distribution of 


rtress, The more common cases ate shown in. 


187, where the maximum bending moment is 
equal to WL, and in 158, where the maximum 
bending moment is equal to jwL?, w being the 
load per foot run and L the span in feet. 
Brackets. Brackets are cantilevers of 
more complex shape, the simplest being in the 
form of a triangle as 150 and 160. Whatever 
the detail of the arrangement the principle of 
the stroases in as shown. Taking the caw of 159 
with a loed at the end. the tension in the hori- 


zontal part will be = W x br and this will be 
the amount of horizontal pull on the wal at 
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the top and thrust at the bottom. The weight 
also produces a downward thrust at the bottom 
= W. The thrust in the inclined portion will 

D+ Lt 
he = We 


— 


The stresses may be shown 


graphically by reciprocal diagram as in 161. 
First number the spaces between the external 
forces 1, 2, 3, 4, and the internal space 5. Then 
in 161 draw the load-line 1-2 cqual to the load 
to any given scale, and from points 1 and 2 draw 
lines 1-5 and 2-5 parallel to the lines in 188, 
Neparating spaces 1-5 and 2-5. Then, 2-3 
being equal to 1-2, point 3 will be the same as 
point 1, and as there will be no stress in 4-5 of 
159, these two pointe will come together in 161. 
Scaling off the lengths of the lines in 161, the 
xtresson will be found to agree with those shown 
by calculation above. 

The case of 160 cannot be completely deter- 
mined by a reciprocal diagram alonc, as theae 
diagrams do not take account of transverso 
stress. In numbering the spaces the distributed 
load must. be taken as equivalent to half con- 
centrated at each end, so far as the stress on 
the frame is concerned—rt-z., as forces 1-2 and 
2-3; then in the reciprocal diagram 162 the load. 
line 1-2, 2-3 will first be drawn to scale, and 
point 6 will be found by drawing 2-6, 3-6 parallel 
to the corresponding lines in 160. Then 1-5, 
6-5, and lastly, 5-4, being equal to 1-5, ] and 4 
will be at the same point. Before going further 
it will be well to note that the nature of the 
stress is determined as explained in connection 
with the triangle of forees on page 1834. Taking 
the joint in 160 surrounded by the spaces 1, 2, 
6, 4 (clockwise), 1-2 is a force of known direction 
acting downwards, then 2-6 in 162 is away from 
the joint indicating tension, 6-5 is towards the 
joint indicating compression, 5-1 is away from 
the joint indicating the pull at the wall. Again, 
taking the joint at 2, 3, 6, 2-3 acts downwarda, 
then 3-6 acta towards the joint showing com- 
prewion. The effect of the distributed load 
in producing transverse stress will be given by 


the bending moment formula - g * in the case 


of a beam, which gives the height of the parabola 
in the centre. re are thus two forces acting, 
the direct tension and the transverse atreas. 
These are combined by the formula x — 
where W is the direct load, A is the sectional area 
of the upper member, Z its section modulus [page 
1984], and M the maximum bending moment. 
The plus value will give the stress in the u 

surface of the member, and the minus value 

in the lower surface. One mt of 
difference between 159 and 160 noted. 
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MATERIALS AND STRUCTURES 


The wall piece in 150—viz., 4-5—has no stress, 
while in 160 it is in compression duc to carrying 
half the load. 

Braced Cantilewer. The = reciprocal 

diagram affords a ready means of ascertaining 
the streases in a braced cantilever aa 168. Draw 
the load-line 1-2 in 164, then note that point 
9) must be next found by drawing lines 1-9, 2-9 ; 
then 8%, 2-8. and so on, always working from 
two known points to obtain the unknown third 
wint. The remainder presenta no difficulty. 
The nature of the stresses may be ccevencatly 
indicated on what is called the frame diagram, 
163, by thin Jinen for tension, thick lines for 
compression, and dotted lines for no stress. 

Braced Beame. A short braced girder in 
three bays of the Warren type is shown in 165. 
Tuking the load as 12 tons distributed along the 
top ange, there will be four tons on cach complete 
bay. so that the distribution will be as marked 
and the reactions will cach amount to half 
the total lond--aiz., six tons. A little more 
than half this girder is shown in 166, and the 
method of finding the stresses by parallelogram 
of forces is indicated by dotted ines, commence- 
ment being made at the abutment. A load of 
one ton from the end pillar does not pass through 
any of the bracing, so that this being deducted 
from the reaction, leaves five tons to be resolved 
into the directions By and Bd. Tension and 
compression may be conveniently indicated by 
the signs - and +. Transferring the stress in 
Bd to ita upper end, it combined with the load 
on d to give the resultant Ad; then the stress 
in kd is resolved into the directions dg and de. 
The stron in dg is then transferred to the lower 
end, and its effect: found ino the directions of 
geoand gf. In the Jatter case the stress in Bg 
must be added to give the total stress as shown 
by the figures below, The same method may 
be continued through to the other abutment, 
when the reaction there will be found to balance 
exactly the stresses in the bars mocting at that 
point. 'Phis method is not so simple or con- 
venient as that to be now described, but there are 
cases where it will eometimes Chrow light upon 
doubtful cases and enable them to be sorbed 
out satisfactorily. 

Girder Stresses by Reciprocal 
Diagram. The same girder [165] may now 
be taken to illustrate the use of reciprocal 
diagrams. It is shown in 167 prepared as a 
frame diazram, and 168 shows the corresponding 
reciprocal atreas diagram, 

Another girder with irregular loading is shown 
in 169 prepared as a frame diagram. The 
reactions may be calculated or found graphically 
as follows. The line of loads 1-2, 2-3 ia drawn 
to acale in 170, a pole, 0, is taken at any point 
and vectors drawn from points 1, 2, 3, the force 
lines in 100 are — and anywhere on the 
reaction 14. as at A, a commencement is made 
for the funicular polygon. Then, from A, 
paralic] to the vector from 1. a line is 
drawn acroas space 1; this is continued across 


space 2 by a line parallel to the vector 
from point 2, and acrow space 3 parallel 


to vector from 3, meeting the other reaction 
in B. Join BA and from the pole 0 draw 
a parallel line to cut the load-line in 4, then 
3-4 will be the reaction on the right-hand side 
in 169 and 4—1] the reaction on the left-hand side. 
Having found point 4 on the load-line, the 
reciprocal diagram may be completed as shown 
without further difficulty, except that 4-5 will 
come at the same point, showing no stress in that 
bar, and 3-12 will also occur at one point. 
Although there will be theoretically no stress 
in these bars they are put in for appearance 
and to provide against contingencies. 

Lattice and Trellis Girders. Lattice 
girders {171} and trellis girders [172] may 
be worked in precisely the same way. Lattice 
girders with verticals [178] are strictly in- 
determinate structures, as the stresses in the 
various members depend to some extent upon 
the workmanship. It is generaliy assumed 
that half the load upon any apex, whether 
tension or compression, pases through the 
vertical member, and this is borne out by 
investigation when the girder is divided into its 
two component forms with half the load taken 
upon each, The method of doing this is shown 
in 174 and 176, the corresponding stress diagrams 
being 175 and 177. The sum of the stresses 
being collected, a single stress diagram may be 
constructed from them as in 178, which is to a 
amailer scale. This form of girder has been 
largely used for bridges, as, for example, the 
Charing Cross railway bridge. 

Whipple-Murphy Truas. Other types 
of girder, such as the Pratt [178], the Howe [180], 
and the modified Pratt [181]. have been used 
very frequently for timber bridges in America, 
but the type perhaps most favoured at the present 
time for atc construction in spans of 60 ft. to 
100) ft. is the Whipple-Murphy truss [182], 
also known as the Linville xystem. The calcu- 
lation of the stresses in this girder occupy many 
closely printed pages in works on structural 
mechanica, but the principle just illustrated 
of dividing a complex girder into ita component 
parts. each with ite due share of the total load, 
may be conveniently applied to this case. 

russed Beams, A simple truwed beam, 
as 183, is used for trussed purlins, small gantries, 
etc. The frame diagram shows that the dis- 
tributed load must be indicated by force lines of 
the proper value over cach of the pointa of 
support, and the stress diagram [184] may then 
be drawn. When the end thrust in the horizontal 
member is acaled off, it must be combined with 
the bending moment of the load between the 
points of support producing a transverse stress, 
by the formula already given—+tiz., sd 55 - 
For large spans it is necessary to have two struts, 
as in 185, and the strees diagram for a uniformly 
distributed dead load is shown in 186. With an 


irregularly loaded or loaded beam. 
or a rolling load, the truss will require bracing 
between the two struts, otherwise, when the 


joad is over one strut, there will be a tendency 
to lift the other stru 
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ITALY 


From the summit of any lofty Alpine peak 
south of the Rhone Valley—Monte Rosa, for 
example—a wonderful view is seen to the south. 
Vast and blue extend the plains of Piedmont 
and Lombardy, rich lands built up in the course 
of untold ages at the southern base of the Alps, 
and formed of the sediment carried down by 
the rivers descending from their snow-fields and 
glaciers to the Po, which, on a clear day, may 
be made out like a silver thread in the blue 
distance. ‘The valleys opening to this plain 
are even more beautiful than those opening 
north, and the lakes which fill many of their 
Jower ends— Maggiore, Lugano, Como, Garda, 
and amaller ones ~have an indescribable charm 
of southern loveliness. 

West of the Adige, all the Alpine streams 
descend to the Po, which flows almost due east 
to the shallow Adriatic, into which its delta ia 
ateadily pushing. Ite tributaries on the southern 
bank come from the Apennines. These mount- 
ains, which form the backbone of Htaly, spring 
from the Maritime Alps, skirt the shore of 
Ligurin, and broaden out across the centre of 
the boot-shaped peninsula, leaving narrow 
lowlands along the sea on either side. The 
island of Sicily, separated from Calabria by the 
Strait of Messina, is structurally a continuation 
of the Ttalan peninsula. The mountainous 
idlands of Corsica (French) and Sardinia, 
separated by the Strait of Bonifacio, rise out of 
decp aeas to the west. 


Climate and Products. The climate 
of Ttaly (110,500 aq. miles) ia everywhere 
genial, and Sicily enjoys sumething not unlike 
perpetual summer. The severest: winter occur 
in the plains north of the Apennines, but even 
there frost never lasts long. The summers are 
everywhere hot. Round the northern plains the 
rainfall ia about 40 in. a year, and fairly uniform 
at all acasons. Further south it diminishes 
considerably, and occurs” chiefly in’ winter. 
Evergreens replace deciduous trees, and the 
cypreas, atcne-pine, and evergreen oak give a 
wholly new character to the landscape. The 
characteristic Italian tree ia the olive, which is 
grown, along with vine and mulberry, in the 
valleys opening to the plain of the Po, but not 
on the plain itaelf, owing to the severity of the 
winter. In summer this plain is hot enough for 
cotton and rice to be wh. The vine is 
cultivated everywhere. Maize is a common 
cereal, and a special hard wheat, used for 
macaroni, is grown in the south in Apulia. 
Agriculture is the principal occupation, but 
manufactures—ailk and other textiles, engineer- 
ing. and electrical worke—are rapidly becoming 
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very important in the northern plain, which is 
— most prosperous and progressive part of 
taly. 

Northern Italy. The traveller enters 
Italy either by the Mont Cenis route, which 
brings him to Turin, with its streets like the 
squares of a chessboard and its fine view of the 
neighbouring Alps, or by the St. Gotthard route, 
which brings him to Milan, with its brown roofs, 
many bell-towers, and immense cathedral of 
white marble. Milan is the busiest town of 
Italy, silk being the most important of its many 
manufactures. Fram Milan we may go east by 
Verona, at the end of the Brenner route, and the 
old university city of Padua, to Venice, a city 
of lagoons and islands, with the magnificent 
cathedral of St. Mark, and, instead of streets, 
canals flowing between lines of palaces. Or, 
instead, we may go south, croas the Po at 
Piacenza, and pass by the famous old towns 
of Parma and Modena to the picturesque univer- 
sity city of Bologna, built at the base of the 
Apennines, and commanding the route acrosa 
them into Tuscany. In either case we traverse 
a vast fertile plain, enclosed between the Alps 
and Apennines, croased by a network of irriga- 
tion canals, and green with rich crops of cereals 
and fruits of many kinds. 

Liguria and Tuacany. These provinces 
lie west of the Apennines. Liguria is favoured 
both in scenery and climate. The mountains 
which shut it in on all sides except the 
Kouth keep off all cold winds, and its rocky 
shores are a dream of sunlit beauty. Genoa, 
often called the “ Queen of the Mediterranean,” 
ina city of palaces, built round a magnificent 
bay backed by mountains. Its commerce is 
enormous. Further south ia Spezzia, the Italian 
naval atation. 

Tuscany slopes from the crest of the Apennines 
to the blue waters of the Mediterranean. Its 
largeat river in the Arno, on which is Florence, 
a city no leas famous for art treasures than for 
natural beauty, built a little below the point 
where the Arno leaves the Apennines. Near 
the mouth of the Arno is Pisa, with a grand 
cathedral and the famous leaning tower, once 
& prosperous port, but long superseded by 
Leghorn (Livorno) to the south. orth of Pisa 
is Lucca, famous for oil. AU Tuscany is hilly, 
and many of the towns—emall, but often rich 
in masterpieces of architecture and painting— 
are built on the crest of steep hills above terraces 
of vine and olive yards, which yield the 
famous an wine and oil. Such a city is Siena, 
with a magnificent cathedral and art galleries. 

The Tiber Basin. Similar in character, 
but leas fertile, is Umbria, the basin of the Upper 





Tiber. The most famous cities are the hill 
towns of Perugia and Assisi, both rich in art 
treasures. The Lower Tiber opens to the wide 
plain of the Roman Campagna, once richly 
cultivated and densely peopled, but now covered 
with ruins, and inhabited only by scattered 
shepherds. 

The Eternal City. Rome, world famous 
for 2,500 years, is built on several low hills 
rising out of the level Campagna, which, except 
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on the seaward side, is shut in by wooded 
mountains. To the stranger entering it by rail 
it looks a modern city, but his first drive over- 
whelms him with monuments of Pagan splendour 
—the Forum, with its ruined temples; the 
great amphitheatre of the Coliseum, triumphal 
arches and columns, pillars of heathen temples 
built into Christian churches, the long avenue of 
Romain tombs lining the Appian Way, and the 
great ruined aqueduct stretching across the 
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pagna. Innumerable magnificent churches 
and palaces and the immense cathedral of 
St. Peter's tell of the splendour of Papel Rome. 
In every sense it deserves the name of the 
Eternal City. 

The Campagna of Naples. This is 
separated from the Roman Campagna by a 
tract of marshes, which are rendered uninhabit- 
able by malaria, the scourge of Italy. Naples 
is built on a magnificent bay near the base of 
Vesuvius, an active volcano whose eruptions are 
often on a most disaatrous acale. The surround- 
ing plain is one of the most fertile parts of 
Italy. The coast is famous for its beauty, 
especially about Amalfi and Salerno. 

On the opposite side of the Apennines are the 
thinly-peopled mountain lands of the Marches 
and the Abruzzi and the fertile lowlands of 
Apulia, with many good harbours, including 
Brindisi, the terminus of the overland route to 
the Bast, 

Calabria, the toe of the Italian boot, is a thinly- 
peopled mountain region, with picturesque 
towns on the coast. 

The Italian Islands. Sicily, south of 
Calabria, is the garden of Italy. Agriculture 
in backward, but the fine volcanic soil is extra- 
ordinarily fertile. Cereals and fruits, especially 
orange and Jemon, come to perfection, and in 
old times Sicily was the granary of the world. 
In the north-east in the active volcano Etna, 
over 10,000 feet high. Sulphur is nhundant. 
and exported in large quantities. The chief 
towns, oll on the coast, are Messina, on the 
Mtrait; Catania, at the base of Etna; and 
Palermo, on the north coast. 

North of Sicily are the volcanic Lipari islands, 
one of which, Stromboli, is often called the Light- 
house of the Mediterranean. South of Sicily 
are the British islands of Malta, with the 
fortified naval station of Valetta, and Gozo, 
Karly vegetables are grown. 

Sardinian, the only other important. island. is 
mountainous and thinly peopled. Agriculture 
in backward, but the soil is fertile. Tho mining 
of iron and other ores is carried on, and also 
im the «mall island of Elba, off the coast of 
‘Tuscany. 

SPAIN AND PORTUGAL 

Iberia. This name is commonly given to 
the westernmost of the Mediterranean penin- 
aulas, which is divided politically into the 
kingdoms of Spain (192,000 aq. miles) and 
Portugal (34,500 sq. miles). The only land 
frontier of Iberia is in the north-east, whore the 
Pyrertees form the frontier of France for over 
245) miles. On the north. west, and south-west it 
is washed by the Atlantic, and on the east and 
routh-cast by the Mediterranean, the two being 
connected by the narrow Strait of Gibraltar, 
where the fortitied rock of Gibraltar guards for 
Britain the road to India. 

Mountains and Rivers. Next toSwitzer- 
land, Iberia ia the loftest region in Europe, only a 
small part of the — being lees than 1,500 ft. 
above the aca. The Pyrenees are continued in 
the cast to the routh-weet by the mountains 
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of Catalonia, and in the west by the Cantabria: 
Mountains, rich in iron and other minerals 
and rising steeply above the Bay of Bisca 

From the western and eastern ends respectivel: 
of the Cantabrian Mountains come two importan 
rivers—the Minho, flowing south-west to th 


. Atlantic, and — part of the boundar. 
and 


between Spain ortugal, and the Ebrc 
flowing south-east to the Mediterranean acrosi 
the large lowland of Aragon. West of the Ebr 
rises the Meseta, an immense lofty plateau 
with a general elevation of over 2,000 ft., formin 
the core of the peninsula. It is highest in th 
east, and the rivers which flow to the Mediter 
ranean are consequently short and rapic. 
The longer rivers—the Douro, Tagus, anc 
Guadiana—follow the westerly slope of th 
Meseta to the Atlantic, flowing in deep gorge: 
sunk below the level of the surrounding country 
They are consequently difficult to cross, and a 
they are too swift and shallow to be navigable 
they are useless as a means of communicatior 
Jagged lines of heights called sierras (Sp. sierra 
saw), rising some 5,000 ft. above the Meseta 
separate them from one another. South of th: 
Guadiana the southern margin of the Meseta 
called the Sierra Morena, descends stecpl: 
to the lowland of Andalusia, which is croasec 
by the Giuadalquivir, the most important rive: 
in the peninsula. Ita waters come from the 
Sierra Morena and the Sierra Nevada, the latte. 
forming the south-east heights of Spain. Thi 
lowland and that of Southern Portugal, rounc 
the Lower Douro, are the most important low 
lands of the peninsula. Those of the east coas 
are small, but highly cultivated, especially ir 
Murcia and Valencia. 

Natural Regione. Iberia consists of three 
well-marked regions—(1) the Pyrenees region 
including the Catalonian and Cantabrian Moun- 
tains ; (2) the Meseta;: (3) the Andalusian region 
with the lowlands of Southern Portugal anc 
South-eastern Spain. 

The Pyrenees. The Pyrenees regior 
belongs in climate and vegetation to Centra. 
Europe. The rainfall of the Cantabrian Moun 
tains is heavy, while the rest of Iberia is very 
dry. The seaward slopes are denscly forestec 
with deciduous trees. The summers are warm. 
but frosts are common in winter. All the plants 
of Central Europe can be grown, including the 
vine and apple, from which wine and cider are 
made. 

The Meseta. The Mescta is high, bleak, 
dry, andextreme inclimate. The temperature o 
Madrid varies from a maximum of 104° n summe. 
to a minimum of 14° in winter, a range of 90°. 
Evergreens replace deciduous trees, and in the 
lower west vast numbers of awine are fed in 
the evergreen oak foresta of Estremadura. / 
valuable species is the cork oak, whose bark 
furnishes cork. The higher parte of the Meset. 
are too bleak for trees. Much is covered with 
poor grass or low evergreen aromatic plants, 
which supply thousands of sheep and goats 
with their summer pastures. Agriculture i 
backward, and much fertile land i unused. 
Water for irrigation is difficult to obtain, as the 
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rivers are deeply sunk in inaccessible rocky 
gorges. Wheat is grown where ground-water 
is found near the surface, but under less 
favourable conditions only barley, oats or 
rye are sufficiently hardy. 

Andalusia. Andalusia and the other 
lowlands of the south differ from both these 
regions. The climate resembles that of Northern 
Africa, and in the better parts are grown many 
plants belonging to the tropics. Among these 
are the date, which ripens at Elche in Valencia, 
the banana, sugar-cane, sweet potato, cotton, 
and, in swampy districts, rice. The orange, 
fig, mulberry, and other Mediterranean fruits 
are almost wild. Some wheat and maize and 
many pulser are grown. The vine is very 
extenrively cultivated. The ports of Portugal 
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pled. On the north coast are the porte of 
ilbao and Santander, exporting zon. In the 
Douro basin are Valladolid, in the middle of the 
plateau, commanding the route to Madrid across 
the Castilian mountains, and Oporto, on the 
coast of Portugal, exporting port wine. In 
the Tagus basin are Madrid, the capital, in the 
middle of the plateau among bleak surroundings ; 
Toledo, finely situated above the river, and lo 
famous for fine swords ; and Lisbon, the capit 
of Portugal, built on hills at the mouth of the 
broad Tagus. There are no towns of importance 
in the Guadiana basin, but a little further east 
is Huelva, which exports the copper of the Rio 
Tinto copper mines of the Sierra Morena. The 
Guadalquivir recalls the Oriental magniticence of 
the Moorish conquerers of Spain. Granada, at the 
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and the sherries of Southern Spain are world 
famous. Raisins, or dried grapes, and dried 
figs, are exported in immense quantities from 
the porta of Valencia and Murcia, where much 
attention ia devoted to irrigation and agriculture. 
* The rock has to be blasted and then powdered 
with hammers to form soil, the slopes of all the 
hillsides are terraced, and every fertilising agent, 
even the eweepings of the atreeta, is utilised.” 
Unfortunately such a spirit of enterprise is 
rare ——— The agriculture of Andalusia in 
backward, though its minoa, largely developed 
by forcign capital, are prosperous. It is famous, 
tou, for ita bulls and horses. 

Towns. Towns are more numerous on the 
coast than on the plateau, which is thinly 


base of the Sierra Nevada, contains the Alhambra, 
one of the most exquisitely beautiful buildings 
in the world. Cordova has a magnificent 
cathedral, once a mosque. Seville is the most 
prosperous city of Andalusia, with tobacco and 
manufactures, and a large trade. All the ports of 
the south and south-east coart—Cadiz, Malaga, 
Almeria, Cartagena, Alicante, and Valencia— 
trade in fruit and oil. Cadiz exports the sherry 
of Xerces. Barcelona is the chief city and port 
of Catalonia, the one part of Spain biel is 
progressing industrially. Its manufactures and 
trade are very important. 

Off the east coast are the Balearic Islands. 
The largest town is Palma, on Majorca, the 
largest inland. 
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By Professor JAMES LONG 


"THE varieties of cattle bred in the British 

Islands are unquestionably superior. as 
a group, to those bred in any other part of 
the world. There is nothing comparable with 
the Shorthorn or the Hereford, the Devon or the 
Aberdeen Angus, as meat producers, or with 
the Shorthorn, the Ayrshire, the Jersey, and the 
Guernsey, as milkers, among the scores of 
varieties which abound on the European con- 
tinent. Our leading breeds are precisely those 
which have been imported into America, our 
Colonies, and foreign countries for the improve- 
ment of local stock, and thus it is that we have 
been supplied with superior beef and dairy pro- 
duee for the feeding of our people. 

The Shorthorn. The Cattle King is the 
Shorthorn [page 22]. It is at once, if we embrace 
the pedigreed and the unpedigreed stock, the must 
useful, general purpose beast best known to 
men. It thrives on almost any soil. and in 
every climate. Known as the Durham on the 
Continent, it is a beef producer of the first rank ; 
it improves almost every race or mongrel when 
employed as a cross, and in the shape of the 
well-known dairy Shorthorn of our country it 
is perhaps the best milker which is known, if we 
estimate the value on the basis of the quantity 
as well as the quality of its milk. It varics in 
colour from —— white, and roan, to combina- 
tions of reds and whites, and rouns and whites. 

The Shorthorn is a beast of gentle dis- 
position, a rapid feeder, carrying a soft, 
mellow skin and a silky coat. It is square in 
build, with straight top and bottom lines ; 
neat, small, curved horns: great width of 
loin and hind quarters ; deep, well-sprung ribs ; 
ample girth round the heart ; full eyes; neat, 
well-formed head, with a somewhat large 
muzzle, adapting it as a powerful grazer. The 
weight of the fat Shorthorn may be better 
realised from examples. At the Smithfield Fat 
Cattle Show of 1905 the King's champion heifer 
weighed 16 cwta. 3 qrs. 20 Ib. at two years 
eleven months old, having thus made a gain in 
live weight of 1:8 Ib. daily from birth. His 
Majesty's champion steer, aged two years nine 
and a half months, reached the extraordinary 
weight of 19 cwts. 1 qr. re ne — 
milking cow unpedigreed at the Nati iry 
Show in the same year produced six gallons 
of milk in the milking trials and 2 |b. 13 oz. 
of butter in the official test. In Lincolnshire a 
variety of Shorthorns, known as the Lincoln Red 
{page 431], is bred for beef and milk production. 
Tre most famous milking herd of this breed 
is owned by Mr. John — — * 
numbering forty-three head of cows, 
en average yield, in 1904, of 842 gallons, 


while the same herd, with the same numbet 
of animala, averaged 889 gallons in 1816. 
Mr. Evens'’s marvellous resulta are the work 
of successful breeding on the principle of 
selection during some fifteen years. 

The Hereford. Practically a local breed 
contined to Hereford and a few adjacent counties, 
the Hereford is, nevertheless, bred largely in 
America and the Colonies, ita value for crossing 
for beef production being almost as remarkable 
as that of the Shorthorn, In colour it is dark 
red and white, the white markings being quite 
characteristic, and covering the head, crest, 
cheat, belly, tail-end, and often the feet and 
legs as high as the knees. The horns are rather 
long and spread. The disposition is gentle, 
the skin mellow, the buttocks full, and the hody 
deep, thick, and blocky. The Hereford in hardy, 
and useful as a working ox, but the cows are 
poor milkers. sometimes being unable to properly 
rear their calves. ‘The champion steer of 1905, 
owned by the King, weighed 17) cwts. at the 
age of two yeara nine months; but the heaviest 
animal at Smithfield in the same year was Lord 
Coventry's steer, aged two years cight and three. 
quarter months, weighing 18 ewts. 2 qr. 7 db. 

The Sussex. A dark red animal, of a 
rather long-horned race of coarser type, still 
used as a working ox on the Sussex Downs, is 
called the Sussex. It has been much improved 
during the last decade, but much in needed 
before it can be regarded as a syminctrical beast. 
It is massive in appearance, hardy in constitution, 
matures carly, and produces meat with less fat 
than some of the more famous breeds, The 
cows are poor milkers, while the variety is 
chictly confined to Sussex and ita vicinity. 

The Devon. The varicty called the Devon 
is Kimilar in colour to the Sussex, being a rich 
dark red, and presenting # mottled appear. 
ance with its new coat. It is, however, smaller, 
and more compact, with good, symmetrical 
lines and meat of high quality. It docs not 
reach so great a weight for age as the Short- 
horns, the Herefords, or the Aberdeens, but is 
largely bred in Somerset and Devon, aa well os 
in many other parts of the country. The horn 
is stout in the male, though finer in the female, 
and of medium length. The Devon is quite 
# moderate milker, but hardy, profitable, and 
attractive, feeding well for the butcher. 

The South Ham. A sub-varicty of the 
Devon is known as the South Ham. This animal 
is chiefly bred in South Devon, and — more 
extensively for milk than for bec uction. 
It possesses a rich, soft, yellow skin, is a large 
producer of unusually rich milk, and is mainly 
responsible for the richly-coloured butter and 
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clotted cream so largely produced in that part 

of England. Perhaps ths finest herd of South 
Devon cattle is that owned by Mr. Vosper, of 

la near Plympton, and numbering 200 
cad. 

The Longhorn. The most picturesque 
of lish varieties is the Longhorn. It is a 
big. plainly-formed animal, with a huge curved 
horn growing downwards and inwards, while 
it varies in colour between brindle, roan, red, 
and even pied. The variety, long neglected, 
is being revived, but much is needed before it 
can be regarded as an animal of the first rank. 
The steers reach great weights, but do not 
carry sufficient meat on the best parts, while the 
cows are poor milkern. 

The Red Poll. The Red Polled cattle are 
— to East Anglia [paze 432]. They are horn- 
cas, a rich chestnut | in colour, compact, and 
Kometimes even massive, of medium height, 
aymmetrical in form, docile in disposition, hardy, 
and capital feeders, producing most excellent 
beef. Some strains of blood produce milkers 
of a high order, the milk being of slightly more 
than average quality. At Smithfield. in 1905, 
steers approximately two years old weighed from 
10) to 12 cWt. . while those just under three years 
varied from 13 to 154 ewts. alive. Heifers from 
two years four months to two years ten months 
vary from 11 to 15 ewts. 

Welsh Cattle. Similar aa a group, Welsh 
cattle [page 432) are more or leas divided into 
local varieties. Asa rule they are black ; in many 
cases very large in size, but plain in form and 
wanting in compactness and quality on the beat 
parta of the carcasea. The breed is, however, 

radually improving by careful selection. The 

'elah are long-horned, somewhat coarse, and 
slow feeders, although large numbers of steers — 
salient known as “ runta ’’—are brought into 
Migland for grazing and fattening purposes. 
Some strains of blood produce cows of good 
milking character. Steers approximately two 
years old will reach 114 to 14 cwts., while those 
just under three years old vary from 134 to [8] 
ewts., a figure reached by a steer at Smithfield, 
in 1805, aged two years eleven months, the 
champion of the breed at the same exhibition 
reaching 16) cwts. at two years ten and a half 
montha. ie heifers vary from 11} to 16} 
ewta, at two years and three years respectively. 

Among the local varieties are the Pembrokes, 
or South Wolah cattle, some of which are coloured. 
or black and white; the Castle Martins, and 
the Glamorgans, which are black and white, 
or red. 

The Aberdeen Angus. The well-known 
Scottish cattle, the Aberdeen Angus [page 432], are 
among the choicest of Britith varieties, frequently 
gaining the championship at the fat stock shows 
of the country. They are excelled inform and 
quality by no known breed, producing the beat 
of beef, but they are poor milkers. The Aber- 
deons, which are black and hornieas, are known 
as Doddies.”” They are extremely symmetrical, 
with straight top and bottom lines, well-formed 
quarters, and great depth and girth round the 
heart. When used for crossing, they immensely 
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improve the stock produced, as well by their 
quality as by their hardiness. The champion at 
Smithfield in 1905 was an Aberdeen heifer, 
weighing 16} cwts. at two years ten and three- 
quarter months. Steers just under two varied 
in weight from 11} to 13 cwts., while steers just 
under three varied from 15} to 17 cwts., and 
heifers between two and a half and three years 
old from 12 to 16} ewts. alive. 

The Galloway Cattle. Closely reo- 
sembling the Aberdeena, being black and polled, 
the Galloway cattle are coarser in quality and 
coat, while they are less symmetrically built. 
They are very hardy, well odapted—in part 
owing to their longer and warmer coat—to 
exposure, but they are poor milkers, although 
making excellent crosses with the Shorthorn, 
producing the blue-grey cattle so favoured by 
breeders of stock intended for the butcher. The 
champion Galloway hoifer at Smithfield in 1005 
weighed 13} cwts. at two years eleven and a 
quarter months old ; steers just under two years 
reached from 10 to 14 cwts., while those under 
three reached from 114 to 15 ewts. alive. 

West Highland Cattle. The most 
—— of any breed are the West High- 
and cattle [page 432]. They possess large-apread 
horns, long, shaggy coats of curious shades 
of colour, which, apart from the blacks, which 

redominate, include red, yellow, dun, and 

rindled. They are extremely hardy, and used 
to exposure, but they mature slowly, although 
they produce beef of the highest class. They 
stand low on the legs, but are square, rather 
compact, and are fancied by many landowners 
and well-to-do farmers, who bring them from 
Scotland for grazing in parks and on good feeding 
pastures. The champion heifer at Smithfield 
in 1905 weighed 14 cwts. at three years cight 
months old. Steers from two and a half to threo 
years varied from 11} to 14} cwts., while oxen 
over three years reached 17} cwts. alive. 


Ayrshiresa. The Ayrshire breed, the 
famous cheesemaker of the West of Scotland, is 
an animal of medium size and varied colour— 
brown, red, and black, uaually patched upon a 
white ground. It is of an active and yet gentle 
disposition, and essentially a dairy breed, al- 
though the steers at two years old reach 10 cwts. 
The Ayrshire possesses prominent horns, which 
grow wide apart, upwards and outwards. The 
body is wedge-shaped, the front especially fine, 
the head long, and the udder broad, lengthy, and 
flat, but the teats are small. This breed ix 
more fully described in Dairy Farming. 


Jersey, Guernsey, and Dexter. Bering 
essentially milking breeds, the Jersey, Guernsey 
Chae 431}, and Dexter {page 256] are cattle 

o described in the section on Dairying. In 
neither case are the steers or the cows, when 
barren, profitable as butcher's beasts. Both 
Dexters and Kerries, however. are occasionall 
crossed with a beef producing variety, and wit 
better results than are obtained when either are 
kept pure. These results are, nevertheless, much 
inferior to those which are achieved by breeding 
from the recognised beef 


producing varieties. 
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Shetland. The Shetland cattle are tiny, 
shaygy-coated cattle, of varied ,colours, useful 
under the conditions in which they are kept for 
the production of milk and meat, but neither can 
be regarded asa cconomical stock worthy of 
recommendation outside the limits of their native 
home. Great improvement, however, might be 
effected by the employment of suitable, selected 
hull 

Feeding Cattle. Although the principles of 
feeding are separately discussed in a later lesson, 
brief reference may here be made to the practice 
of feeding cattle. Cattle are kept for the pro- 
duction of milk or meat, or both. It is essential, 
therefore, to supply food in such quantities, and 
at such times, as will best promote a successful 
result. The food chietly employed for fatten- 
Ing purposes are linseed cake, to which a small 
proportion of cotton cake is sometimes added, 
maizement, barleymeal, turnips and mangels, 
with chopped hay or straw, or both.  Fatting 
cattle are frequently fed side by side from a 
manger, or in xpecially constructed boxes, the 
floor of which ix daily littered, until the manure 
in collected to such an extent that it) becomes 
exwential to remove it. This manure is of higher 
value than any produced on the farm. In all 
cases, cattle need protection ; exposure to cold 
winds and rain being followed by slight decreases 
in weight, or by the consumption of increased 
quantities of food. Cattle are frequently fed for 
the butcher on summer and autumn pastures, 
receiving daily rations in the fields. The result, 
however, depends much upon the pastures, some 
of which produce richer and more abundant 
herbage than others, and are known as being 
capable of fattening a bullock. It is a common 
praction cither to bring in atock from grass, 
or to purchase a given number of head year 
after year for atall feeding, to be sold during the 
winter months, the Christmas season being often 
telected. The success of the feeder depends 
much upon the class of cattle which he purchases 
or breeds. Crosses with the Shorthorns, Here- 
ford, Devon, Aberdeen, Galloway, Red Poll, 
Sussex, or pure-bred animals of these varieties, 
make the best and most profitable beef. The 
artificial food required, such aa cake, should he 
Ou during the summer, when prices are 
ow, and supphed in weighed quantities with 
the chaff and roota, which should be sliced or 
pulped. Cattle which thrive best are those 
which are docile, contented, chewing their cud 
in the fields, and stretching and licking them- 
nelven when they rise. Unthrifty cattle are 
canily recognised by their staring coata, their 
uncomfortable and unthrifty appearance, their 
distended abdomena, and expecially by the fact 
that after a few weeks of good feeding they Fain 
insufficient weight to pay for the cost. of their 
food. For these reasons, the weighbridge is a 
valuable adjunct to the farm. 

Breeding and Calving. Cattle of the 
two sexes are variably described at different 

The mak calf ia a bull calf, bocoming a 
bullock, stirk, or steer after castration. After 
reaching twelve months, he is known as a yearling 
bull, atecr, or bullock ; after reaching two years, 
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he is a two-year-old, and after reaching three 
years, he becomes a three-year-old steer, bullock, 
or ox, the last-named being the more appropriate’ 
term. A female at birth is a cow-calf, heifer- 
calf, or, as in Scotland, a quey-calf. Having 
reached twelve months, she becomes a one-year- 
old heifer or quey ; on attaining two years she is 
termed a two-year-old heifer or quey ; while at 
three years old she is a three-year-old heifer or 
quey, unless she has had a calf, when the term, 
applied in accordance with the locality, is cow or 
heifer with first calf. A “maiden” heifer is a 
heifer which, being adult, has not been crossed 
by the male. A cow which is in-calf, is known 
as an “ in-calfer,” while a cow which, having 
borne calves, is neither in-calf nor in milk, is a 
harrener.“ When twin calves are born, one of 
each sex, the female is known as a“ free-martin.” 

A cow usually comes in season every threo 
weeks until she is in-calf There are, however, 
occasional exceptions. When she is near calving, 
the udder gradually increases in size, extending 
to the full when the date has been closely reached. 
The vent, too, swells, especially when close to 
parturition. Fleshy cows, or cowa which are 
suspected of a leaning to parturient fever, or 
* drop,” are better placed upon short commons— 
such as acanty pastures—for a few weeks before 
calving. In some cases it is advisable to drench 
these cattle with Epsom salts two or three times 
during the last few days. When a cow is about 
to calve—a condition which cannot be mistaken 
—she should be taken to a box ready prepared 
for her reception, the floom and walls having 
been purified and the former strewn with clean 
wheat or oat straw. She should not be tied up, nor 
nanisted until it is recognised that help is needed. 
Should she be unable to expel the calf, a stout 
cord may be passed around ita legs just above 
the foet, and gently yet firmly pulled each time 
the cow gives a throe. This plan is usually suc- 
cesaful. If it is not, the help of a thoroughiy 
experienced veterinarian should be called in. 
After calving, the dam and her calf should be 
left alone. The mother will lick her calf. and 
subsequently turn to a warm bran mash, which 
may be supplied to strengthen her. The at- 
tendant, however, should watch for the expulsion 
of the “ placenta,” or cleansing, which some 
animals have a habit of eating. 

Feeding Calves. Although there should 
be no coddling, the newly-calved cow may be 
protected with a rug during cold or draughty 
weather. The calf should allowed to take 
the first milk, known aa the “ beatings,” or 
colostrum, which possesses a natural and benc-. 
tivial action. Whether a calf should be allowed 
to suck its dam until weaning is within the 

rovince of the owner to determine. We would, 
1lowever, point out that this is the most extrava- 
nt method of rearing stock. Where calves are 
ed for veal, a single heavy milking cow may 
rear fouror fivecalves in succession. When rearing 
for stock, a deep milker will sometimes rear two 
on the udder. A better plan, however, is to wean 
a calf at birth, and t it todrink, The quan- 
tity of milk supplied may then be accurate! 
determined, the cost of rearing ascertain 


A newly-born calf will consume at three meals 
daily at regular and fixed hours three or four 
—— of milk, acording to its size and vigour. 

eeding should always be sufficiently abundant, 
and the calf flesh never lost. Where a calf is fed 
from the pail. the milk may be increased from 
week to week for a month ; the new milk may then 
be gradually diminished and replaced by sweet 
separated or skimmed milk, a smal. quantity of 
cod-liver oil (2 oz. per gallon) being mixed with 
the milk at each meal to provide for tho loas of 
fat thus sustained. Many feeders, however, pre- 
fer to mix cooked Jinseed meal or linseed cake 
dust, or one of the various patent calf-meals, 
with the mixed milk, increasing both from time 
tu time until the calf is weaned. In the several 
rete of experiments on the farm of the Yorkshire 
College the most economical results were achieved 
by feeding calves, which were subsequently sold 
fat to the butcher, upon milk fortified with cod- 
liver oil in the manner suggested. The oil is 
practically equivalent in 
feeding value to the fat 
of milk, while its cost 
averages 6d. per Ib.. or 
Jess than half the value 
of butter-fat. 


While still in the box 
the may receive a couple 
of warm bran mashes : 
daily for two or three ‘\ 
days, being also supplied 
with sweet hay and luke- 
warm water. She should, 
however, be gradually 
placed upon the rations 
which are supplied tothe 
milking cattle in general 
preparatory to returning 
her to the herd. Unless X 
the weather is severo, 
Khe may be turned out 
on a genial morning 
for a few hours, and 
kubsequently for a 
longer period, being fit 
within a week to join her neighbours. 
Bulls. Although there are breeders who put 
precocious heifers to the bull at the age of 
eighteen months, twenty-one months is suf- 
ficiently early. The selection of the bull is of 
the highest importance for he representa, 
from the breeding point of view, more than 
half the herd. While each calf inherits certain 
characteristics from its dam, every calf in the 
herd inherits those of the bull employed. If 
the calves are bred for milk production, the 
bull, like the cow, should be of a heavy — 
strain; if for beef, both sire and dam shou 
come of a strain which produces stock of high 
quality and rapid feeding power. The cow car- 
rice her calf from 275 pgs stan es 
slightly longer in the case o -calves. 
call, ach may be castrated at from four to 
eight weeks if in good and vigorous health, 
should be weaned at from five to six months. 
Preparatory to this event, however, it should 
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have been accustomed. by the gradual introduo- 
tion of these foods, to cat hay, which should be 
of the best, and rations composed of hay-chaff, 
chopped roots, linseed cake dust or meal, and 
occasionally crushed oats, It is uneconomical to 
turn out Kpring calves on to pasture land during 
their first year ; good feeding on hand -prepared 
rations followed by much better resulta, Cows 
used for breeding should never be fat, nor should 
they, under any circumstances, be allowed to 
come into contact with cows which have aborted 
or cast “ acalf. Abortion (which is contagious) 
is the greatest scourge on the stock farm. This 
question, however, is referred to in Dairy 
Farming. ; 
Indications of Age. The age of cattlo 
is chiefly determined by tho teeth, but the horn 
and the general sppearance are indications after 
& cow has passed her prime. Although the rule 
is by no means invariable, a somewhat imperfect 
ring is formed on the horn after the birth of 
every calf, and the horn 
Which is heavily ringed 
is thus indicative of age. 
Cattle have 32. teeth, 
eight being incisors, all 
of which are in the lower 
jaw. ‘Phe centre pair 
of) permanent incisors 
are upat about twenty- 
two months ; a second 
pei those right and 
eft of the centrals, at 
thirty months ; « third 
pair, right and left of 


~ a aa ; these ont three years; 
} and the outaide, or 
: /\ a ) corner pair, at threo 

- denne yeh de / 


rue year end ow half years. In 
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hard or the food coarse, 
these teeth may appear 
earher. Tho remaining 
tewth are omobirs, 61x 
being provided on each 
side of cach jaw. ft 
in generally assumed that # butcher's carcass 
weighs four-sevenths of the live animal ; in other 
words, a live bullock weighing a given number of 
stones of 14 tb., weighs, in the carcase —1e., de- 
prived of all offal—about the samo number of 
stones of & Ib. But this does not hold good in 
well-fatted stock. For example, the champion 
cross-bred heifer at Smithfield in 1905 weighed 
1.247 Ib., alive and 812 Ib. dead. Thus tho 
butchers carcase weighed about two-thirds, or 
66 per cent., of the live animal. Much, how- 
ever, depends upon the breed and the extent 
to which the animal ha« been fattened. Some 
breeds feed more rapidly than others, and 
make s larger daily gain in weight from 
birth to slaughter. heaviest weights aro 
attained by Shorthorn, Hereford, Welsh, nnd 
Sussex cattle, among the pure breeds, and by 
cross breeds, the last- being quite equal in 
this respect to the Leef varieties up to three years 
old. As age increases, the proportion of daily gain 
2290 


Fiankv JP aT 


FULLY UAV 


AGRICULTURE 










BREED AND AGE OF CATTLF 





— — — 


Shorthorn Steers, not exceeding 2 yoars 


és Heifora, not exceeding 3 years 
Horvford Steors, not exceeding 2 rears .. 

F » above 2 and not exe eeding 3 years 

» Heifera, not exceeding 3 ycars .. F 
Devon Steers, not exceeding 2 years 

4 ahoveo 2 and not exceeding 3 yearn 

» Heifers, not exceeding 3 years .. : 
Aberdeen-~ Angus Steera, not exceeding 2 yearn, 
above 2 and not — 

3 yearn, ; 

Aberdoen- Angus Heifers, not oxe ceding 3 years 
Sunnox Steora, not exceeding 2 years ‘ 

iS: He above 2 and not excecding 3 yearn 

a Heifors, not exceeding 3 vears * 
Red Poll Steers, not exceeding 2 year |. 

a . &bove 2 and not exceeding 3 yearn 

» so Heifers, not exceeding 3 years : 
Galloway Steers, not excocding 2 yearn 

ie » &bove 2and not exceeding 3 yoars 

x Heifers, not exceeding 3 years 
Wolah Steers, not exeeoding 2 years 

a o «Gbove 2 and not exceeding 3 years 

.  Hesfera, not exceeding 3 years... = 
Highland Steers, not oxceeding 3 years 

as Oxen, ‘above 3 veara 

be Heifers, not excooding 4 yours” 
Croma-bred Stoera, not exceeding 2 years 


e4 oe oa 


ae La) 


ee Heifers, not exceeding 2 yeara 


yoars, nor 8 cwta, 


Kerry, Dexter, and Shetland Steers, — ry 2 and not 


exceeding 3 years, nor 10 ewts, 


Kerry, Dexter, and Shetland Heifers, not exoveding 


years, nor 9 owts, 


in live weight diminishes. Thus, a Shorthorn 
ateor may gain 2 Ib., or slightly more, daily, up to 
two years old. At the age of three the daily gain 
will have diminished to 1-6 or 1-7 1b., falling 
again in the succeeding year. Heifers make 
slightly amaller gains during the same periods 
than steers. he highest) daily gains are 
made by Shorthorn, Aberdeen, Hereford. 
Sussex, Welsh, and cross-bred cattle; and 
the smallest, amongst the leading varieties of 
beef- producing stock, by Galloways, Red Polls, 


AVERAGE WEIGHTS & DAILY GAINS OF CATTLE AT SMITHFIELD 





— above 2 and not excecding 3 years — 


above 2 and not exceeding 3 years, 


above 2 and not exceeding 3 yearn 
Kerry, Dexter, and Shetland Steers, not exceeding 2 


Devons, and West 
Hi 
6 foll 


owing figures, 


which we have ar- 
ranged on the basis of 
the averages of Mr. 
Charles Macdonald, of 
the * Field,” give the 





Daily Gain 
os Birth. 








diene 






Ib lh. oz. ; 
iho | 2 4°22 average weights of 
i $860 | TF 1304 steers and heifers for 
| 1,770 11113 the year 1905 at our 
— ies greatest fat cattle show 
1601 1 0-92 (Smithfield), together 
1,229 ) 31-93 with the average daily 
1,678 1 9-80 gains which they 
ea : Hea have made in the 
— — three yars from birth. 
1,788 1 12°33 The figures are most 
1.676 1 926 instructive, and will 
1459 2 149 enable the student of 
RSE | 1 220 | British live-stock to 
ee , ee Iearn of what each 
2,560 } 13-70 : 
1596 12-90 breed is capable, and 
1,300 1 7-8 how far it 1s possible, 
aut 1 12-69 by the acquisition of 
Paar hie similar weights at 
1432 , 1243 similar ages, to realise 
1,787 1 10-86 a profit on the foeding 
LAMII 1 8-93 as well as in the 
Hove Last breeding of cattle. 
ae es As producers of milk, 
1.496 2 1-8 butter. and cheose, the 
—XRX 1 1201 non-pedigreed or dairy 
1, Stats 2 ls Shorthorn stands first 
Rha oh SS among the beef — 
— ducing varieties, fo 
ey F408 lowed by the Devon 
1,350 0 18553 and the Red Poll. The 
richest’ milk is pro- 
12°05 


BOS ” duced by the South 
Devon, but among the 
Shorthorns named there are many individual 
cattle which produce milk equal to that pro- 
duced by the cattle of the Channel —R— 
the Jerseys and Guernseys—these breeds being 
the best of all for butter production. For cheese- 
making purposes no breeds are superior to the 
dairy Shorthorn and the Ayrshire. The Here- 
ford, the Sussex, the Aberdcen, the Gallow ay, 
and the West Highlander may be excluded alto- 
a from milk, butter, or cheese-producing 
Btoc 
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By JUSTIN McCARTHY 


OUR course now brings us to the history of 

those centuries known as the Middle Ages. 
The interval of time thus described comprehends 
the period between the decline of one form of 
civilisation and the coming into distinct operation 
of another. The two events which mark most 
conspicuously the opening and close of that 
interval are the removal from Rome of the seat 
of the Roman Empire and the capture of Con- 
stantinople by the Ottoman Turks. 


Christianity in Europe. Jn the mean- 
time many of the peoples regarded by the 
Romans as barbaric, same of whom had kept 
them in constant warlike movement: by their 
reprisals and invasions, had been growing into 
powerful and more or less civilised States. 

Formed for the most part on the foundation of 
common uationality, these States had been 
growing into a_ civilisation of their own. 
Among these were the kingdoms of Gaul) and 
Spain, the Saxon kingdoms in England, the 
Franks, the Germans, the Danes, the Saracens, 
the Hungarians, and the Moors. Most of these 
races were European and Christian, but some of 
them, as their names indicate, came from the 
East and had not yet accepted the light of 
Christianity. 

During this period the Christian religion had 
established its central seat in Rome. The 
conversion of Constantine to Christianity had 
contributed emphatically towards the recogni- 
tion of Rome as the home of the Papal authority, 
and the Papal authority represented for many 
centuries the Christian religion. The Popes exer- 
cised much political and territorial influence even 
while the Roman Empire still claimed supreme 
‘authority from its new seat in Constantinople. 

The Barbaric Races. It soon became 
evident that some of the races which the Rome of 
the Emperors had persisted in regarding.as bar- 
baric were destined to compete for the leading 

in the world’s civilisation. England, France, 
rmany, and Spain were already sending before 
them the beacon lights of their progress. Some 
of these peoples were for a time divided among 
themselves, and even claimed to have a dis- 
tinction of race which they strove to maintain ; 
but their gradual movement proved to be toward 
amalgamation and cohesion, prom ted and 
made necessary by the demaroation of the regions 
in which they lived and about which they often 
contended, and — also by a common 
national instinct. outer barbaric world, 
which was still Pagan, kept up a constant religious 
strife with the peoples who hed accepted 
Christianity, and the Christians themselves 
were not in their endeavour to spread by 
arms their power overt the barbaric regions. 
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The Birth of States. The pecuharity 
of this period of the world’s growth was the fact 
that the wars were mainly carried on with the 
object of spreading a religious faith or resisting 
ith advance. The Huns, the Visigoths, the Van- 
dala, and other powerful races were spreading 
their influence widely over Europe. Alarie and 
hin Visigoths captured Rome in the early part 
of the fifth century, and Attihe and his Hana over: 
ran Italy and a givat part of France. These 
invasions, while they dstroyed much, did not 
succeed in creating anvthing, and the real history 
of the Middle Ages was made for the most part 
by the European races who were striving to een 
themselves into separate and cohesive States. 
The Gauls or French, the Germans, and the 
Saxons, to whom the kingdom of Great Britain 
owes ite distinctive growth, were beginning to 
nettle down into separate States representing 
different nationalities. The inhabitants of Great 
Britain had much keen strife among themaclves 
before thik could be brought about, and the strife 
would probably have lasted longer still were it 
not that the seas separating the island from the 
European Continent suggested to the inlanders 
thus defended by nature the advantage of form- 
ing themselves into one consolidated State. 


The Three Races of Britain. Uritain 
was, until the opening of the Middle Ages, peopled 
by at least three distinet races, These were the 
Saxons, the Cambrians or inhabitants of Wales, 
and the Caledonians or inhabitants of Scotland, 
who were themselves divided into Picts and 
Scots, The Saxons came originally from thee 
northern part of Germany, and had cntablished 
themselves by invasion and conquert, and their 
settlement in England had brought many Scan: 
dinavian incursions. ‘Two famous Saxon chiefn, 
Hengist and Horsa, brothery, are believed to 
have led the first band of Saxon invaders to 
Britain. According to historical record, these 
brothers were invited by Vortigern, a British 

ree, to come to Britain to help him against 
the Picts or Scots who were harassing him by 
frequent invasions. They readily accepted the 
invitation, and are said to have become alld 
with him in another sense by his marriage with 
Rowena, the daughter of Hengist. The allies 
succeeded for a time in defeating the Picts and 
were given the isle of Thanct an 8 reward, The 
alliance did not last long, for Hengiat and Horsa 
afterwards turned against Vortigern and were 
defeated. Horsa was killed in this encounter, - 
but Hengist is said to have remained in poases- 
sion of Thanet and to have become ruler of the 
whole region which we now know as the county 
of Kent. He bore for rome time before hu 
death the title of King of Kent. 
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Seven Monarchies in England. As 
usually happens under such conditions, the 
Saxon settlers or invaders wore dis d to en- 
large as far os possible the region of their settlee 
ments and to maintain a tual dominion over 
it. By them was founded the kingdom of Sussex 
or South Saxons, that of Wessex or West Saxons, 
and that of Exsex or Enat Saxons. Another 
race, the Angles, founded kingdoms m Northum- 
berland, on the vastern British coast, and there 
were no less than seven separate monarchies in 
England at one time. These were described by 
hixtorians as the Anglo-Saxon heptarchy and 

radually became blended into one united State. 
The Saxons wero the most widely spread and 
moat enduring, and to them Englishmen ney 
owe their language except for that very consid- 
erable part of it which is taken from the languages 
of Greece and Rome. 

The Franks made for themselves a place of 
the highest. importance in history. They were 
a people of Germanic origin and were a sort of 
federation of Germanic tribes between the Rhine 
and the Hartz Mountains, while the Alemanni 
occupied the upper banks of the river. The 
original meaning of the word Frank appears to 
have been “ free man,” and the name was givon 
to those German combinations juat mentioned, 
which undertook the invasion of many other 

ta of Germany, and overran a great part of 

laul. The country of the Gauls, or Gallia, as it 
was called in classic days, comprised the whole 
of France and Belgium, The Gauls had made 
themselves conspicuous during the existence of 
the Roman Empire, and after the fall of that 
Em pire they succeeded in eatablishing a kingdom 
in France, and France succeeded through many 
tumultuous centuries of war in establishing 
hernelf as one of the recognised nationalities and 
recognived Powers of Europe. During these 
years the Germans, too, were forming them- 
selves info a distinct nationality and Power. 

Races in Search of Homes. The 
Northmen—Dancs—made a temporary settle- 
ment in England, and it would seom to one 
who glances over the history of those centurics 
as if tho people of Europe had not yet decided 
where their homes ought to be. or even as to 
the regiona from which they had descended. 

The various tribes and races would appear 
to have been cach in queat of its — and 
actual home, and to have conducted its invading 
enterprinca with the hope that, by penctrating 
succcasively into each territory, it must at last 
reach that particular land from which its fore- 
fathers had come. It is certain that some of 
these enterprises were not undertaken with the 
more desire to weaker triboa, or even 
with the ambition for territorial conquest, but 
that many of the invading races were inflamed 
with something of a half poetic, half religions 

ion for a rediscovery of their ancestral 
= and a ——— — in it. — 
a feeling might be explained in great measure 
the fact that so many of those had in 
their early days been driven out of their own 
— — of conquering races, or 
had taken posscesion of regions 
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foreign to them, and had had to maintain that 
possession by generations of war and inccesant 
strife, finding themselves at last becoming less 
and less suited to the climate and the other 
conditions of the territory which thoir ancestors 
had captured. 

Rise of European Powers. Thcre 
became thus gradually established in Europe 
sovera) distinct nationalitics or States recog- 
nising themselves as such and demanding a 
like recognition from tbeir neighbours. These 
States were England, France, Spain, Italy, Ger- 
many, Russia and Turkey. There were also 
other distinct nationalities such as the Scandi- 
navian peoples in the North of Europe, the 
Hungarians, and the Greeks. The Ottomans 
remained during all manner of changes, and 
were then, as they still are, an Oriental scttle- 
ment on the soil of Europe. The history of 
Treland had for a long time little or no association 
with that of Eng and the earliest records of 
Ireland's story show that the Irish always 
claimed for themselves an origin entirely different 
from that of the neighbouring and larger island. 
We shall deal with the his of these various 
nationalitics as we follow ir course. For 
the present our object is to show how the popula- 
tions which had grown up in Europe, or had 
come into Europe by invasion, began to form 
themselves into separate States. 

So far as the Eastern world was concerned, the 
great wall of eeparation between Europe and 
the Oriental peoples, even between the rest of 
Europe and the one Oriental people holding 
position as a European State, was raised by the 
spreading influence of Christianity. Already the 
European world was divided by religious faith 
into Christians, Jews, and Mohammedans—the 
latest traces of Paganism may be said to have 
disappeared. The religious difference bet ween the 
Christians and the Jews did not tend to prevent 
the recognition of a common citizenship in many 
or most communities. The Jewish converts to 
Christianity were daily increasing. while no con- 
version of Christians to Judaism showed iteelf 
anywhere to any extent worth noting. Thus 
the growing kingdoms and empires of Europe 
Been already a degreo of vitality, and an anton 
even a of vitality, an amount 
of solidity in them, which cried them out 
distinctly as enduring component parts of the 
world's system. 

The Great Cities. Some of the great 
centres of modern civilisation were al 

tal of the British Empire, had been occupied 

: re: pire, oe 
by the Romans, and is dovribed by Tacit in te 

century as a prosperous trading city. He 
Welles cit os Loalasen a bares wih m ecilor: 
stood to have been not Roman but Celtic, and 
to have meant the or fortress of a lake or 
river. Paris was Latetia while the Roman 
Empiro still — and during the time of 
Juliue Coscar name applied to the rising town 
or settlement on the Seine of the Pariii, a Gallic 
tribe conquered by the Romans. Latetia in 
fourth century a.p. became known as Parisi 
Paris, and two centurice later under i 
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became the capital of the whole country and a 
Royal residence. Many of the other Eurvpean 
capitals came into established recognition at 
a later date. But the division of Europe into 
States with ised frontiers and limitations 
was almost entirely the work of the Middle Ages. 
Although many modifications, separations, and 


reuniting of populations have since taken place, 
vet the boun lines on the whole seem to have 


heen traced out and settled during that eventful 
period. Feudalism had its beginning in the 
Middle Ages, and so had that system of religious 
chivalry to which we owe the Crusades. 


Eastern Nations and Christianity. 
The spread of Christianity and the growth of so 
many European States roused the Eastern 
world into anxiety and alarm as to the growth 
of this new power which Eastern kingdoms were 
already beginning to regard as a danger threat- 
ening their own existence. The Roman Empire 
had already invaded the East and settled itself in 
Constantinople. The Eastern nations naturally 
failed to understand that this change foreboded 
the decay and not the increase of Rome's power, 
and the establishment of the Roman capital 
in a region bordering #0 closely upon Asia was 
regarded as a warning that a coming invasion of 
the East, not merely by a conquering European 
race but by a religion which brad already con- 
quered Europe, was one of the events of the near 
future. The dread of such a prodigy led the 
minds of Arabians and of other Eastern races 
to doubt whether the faith which they and all 
their ancestors had professed was that securely 
established form of creed which the Divine Over- 
ruling Power had destined to be eternal. It was 
a ttme of revolution, and we all know that such 
a period is ever sure to bring to the front some 
daring and self-inspired propounders of new 
principles and leaders of new enterprises. Arabia 
was especially a country in which such phenomena 
might be looked for. Its people were intelligent 
and thoughtful, and they had had much inter- 
course with Europeans furced upon them by 
frequent visita of travellers and even of invaders 
from the Western world. They were not wrapt 
up wholly in that reverence for ancestral and 
for settled forms which was a characteristic of 
other Eastern races—the Chinese, for instance. 
The course of events illustrates our meaning. 


Arabia. One of the greatest changes 
made in the world's history during the period 
following the fall of the Roman Empire had its 
origin and its workings in Arabia. The country 
which was destined to play so important a 
part in history was, during the greater days of 
the Roman Empire, but vaguely known to 
civilisation, and was assumed to be little better 
than a vast desert. It is an immense peninsula 
which spreads northwards into Asia. The geo- 
graphers of the Roman world divided it into 
three : Arabia Petraea, Arabia Deserta, 
and Arabia Felix. Ita carliest religion. so far 
as it can be traced, was a sort of idolatry, a 
worship of vague divinities springing from the 
almost universal belief in some su tural 
ruling power, a belief congenial with the Arabian 
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mind, which was naturally poetic and could not 
limit itself to an acceptance of the material world 
which it saw every day, but had to create for 
itself some form of faith independent of and above 
the world around. More lately some of the 
Arab peoples had been touched by the spirit of 
Christianity, while others had been attracted 
by the teaching of the Jews who were then 
penetrating the country from all sides, and large 
masses of the population had gone ao farther 
in their religious belief than to acknowledge 
the worship of Allah, whom they regarded as 
the Supreme Being, and with whose worship 
they astociated many forms of idolatry. 


Mahomet. There arose at this time the man 
who was destined to found a faith and a powerful 
dominion, both of which were to exercise a long- 
enduring inflvence throughout the whole of the 
Eastern world. This man was Mohammed, 
or, asx he is now usually called by English writers, 
Mahomet. Mahomet was born in Mecca about 
the year 570, avp., and was the son of a merchant 
who was very poor, although belonging to one 
of the powerful tribes into which the country 
was divided. Hin father died very soon after 
Mahomet's birth, and his mother passed away 
while he was still a child. The little boy was 
taken in charge by an unele, and obtained his 
living for a while mainly by tending sheep. 
Then he took to camel driving, and travelled 
largely through Syria. He proved to be a 
young man of remarkable intelligence, and his 
mind became filled with a fixed idea --the rescue 
of the faith of Abraham from what he believed 
to be its perversion by the Jews. To this pur- 
pose it: became his unconquerable ambition to 
give himself wholly up. Fortune is proverbially 
said to favour the brave, and fortune favoured 
Mahomet at this critical moment in his career, 
A rich widow named Khadijah, some twenty 
year older than he, and destined to be known 
to all history because of him, fell in love with 
the young man and left him free to give up the 
work of making a living, and to follow out his 
own path of inquiry and aspiration. Hin wife 
in believed tu have enjoyed hin full confidence 
in the great project which he had now set out 
for himself, and to have helped him by her 
counsels and her encouragement. Then came 
the dreams of the self-absorbed fanatic, a nin- 
cere fanatic and a dreamer who reverenced hin 
dreams as realities. 


The Koran. Mahomet made known to hix 
wife and to his confidential friends that he had 
received from the Divine Power, through the 
ange! Gabriel, a message embodying the contents 
of a book which was to be the religious instructor 
of the humanrace. The book was called Alkoran, 
or the Koran, ‘' Al” being the Arabian version of 
the article “the,” and Koran signifying empha- 
tically a book that must be read. Mahomet 
described the religion. — was to be — 

this book, as Islam, a word signifying obedience 
4 the Divine commands. Free. must have 
been something inspiring in the nature and the 
character of the man which won on thovw who 


listened to him, for from the very first his wife 
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and his friends regarded him as one endowed 
with a mission to proclaim a new doctrine. 
His believors and followers increased day by day, 
and before jong seemed to the State authorities 
to be a danger to the faith of the people and even 
tu the safety of the country. Mahomet soon 
found that hia life was in peril, and he fied to 
Yathreb, afterwards known as Medina. The time 
of his flight, the year 622, dates among the Mus- 
sulmann as the Hejira—the flight of the Prophet 
from the region which would not pt him. 

Mahomet communicated the text of the Koran 
by word of mouth to hin followers, and they 
took down his utterances on palm leaves or 
on picces of leather when they could not find 
better material for their records. Mahomet 
himself did not write down his revelations, and, 
indeed, mado it hin boast that he was absolutely 
illiterate, and that. ho was guided by inspiration 
and not by education. The book was afterwards 
put into shape, and revised, and modified under 
the reign of successive Mohammedan caliphs ; 
but in its main purpose it remained unaltered 
ax a code of religious, moral, civil, and even 
political teaching, suited, as if by instinct, 
to the character and temperament of the 

fastorn populations over whom it was to have 
xo large an influence. The teaching of the Koran, 
when considered in ita purely spiritual sense, 
may be summed up in the dogma, “ There in no 
God but God, and Mahomet is His Prophet.” 
The book differs casentially from the creeds 
rrevailing in the daya of Greece and Rome and 

fore the Christian era, for it shut out altogother 
any recognition of the existence of a varicty of 
deities, cach presiding over and directing some 
part of man’s nature and life. 

Mahomet'’s Teaching. Mahomet 
preached as his doctrine the immortality of the 
Koul, the resurrection of the body, and the re- 
wards and punishments allotted in the future 
life. He admitted that Christ had worked 
iniracles and did not claim for himself any such 
power, but. he maintained that he bore the latest 
mowsage from Heaven, and that humanity 
must aceept and obcy his teachings. 
Koran candemns moat. of the acta and practices 
which tho Biblo regards as criminal; and it is 
very strict and minute as to prayers, fasta, and 
racred days and the annual pilgrimage to Mecca, 
which Mahomet had appointed aa the central 
home of the new worship. He diaplayed a certain 
degree of toleration towards ristians and 
Jows, and while advising his people not to enter 
into marriage relations with those who professed 
the creed of Christ or that of Abraham, he 
declared it not lawful to make war upon them 
unless when they thomeelvos had begun the 
attack and thus made resistance needful. 
But aa regards all races who did not profess to 
follow the teachi of Christ or those of 
Abraham, he held that it was the duty and the 
right of all true believers to pursue them and 
to crush them, unless they would accept and 
practise the doctrines taught by the Koran. 


Ruler of Arabia. By this time Mahomet 
oe oe ee ee ee ee 
political power. He had for many years 

an itinerant of his new faith ; 
he had lost his devoted wife, and, having spent 
much of the money she had t him on the 
— of his religious teachings, had been more 
an once reduced to poverty. But Mahomet 
was not a man to be turned from the course he 
had marked out for himself. He continued to 
increass the number of his proselytes, and 
struggled fiercely at the head of his followers 
against all sects which o him ; he became a 
great miljtary chief, and he captured Mecca. He 
was recognised, in fact, not only as the Prophet, 
but as the ruler of Arabia. His career brought 
about one of the greatest revolutions known to 
history, and for a time his was the one absolutely 
commanding figure among Eastern peoples who 
had been converted to his doctrine. It may seem 
to European students hard to understand how a 
man so little favoured in any sense by fortune 
at the opening of his career should have created 
for himself so wide-spreading and so enduring a 
domination. He was not born to tness, he 
does not scem to have had the intellectual gifts 
of a Julius Caesar, and, although he claimed to 
be a religious prophet, he did not conquer his 
world by religious teaching alone, but had re 
course to the warlike arts of the ordinary con- 
queror-—arts for which he had had no special 
training. His career is not to be explained by 
any of the explanations which serve to illustrate 
the careers of others who made_ themselves 
masters of peoples and founded new systems of 
government. We have to take him as we find 
him, and to regard his success as one of the 
moet marvellous prodigies of the Middle Ages. 
During his last pilgrimage to Mecca he pro- 
claimed on Mount Ararat the ceremonials of 
the pilgrimage aa they were to be for all future 
years. 

Mahomet’s Death. His death waa peaceful, 
and came to pass shortly after this last pilgrimage. 
He fell ill soon after his return to his home, and 
never recovered. So long as his sinking strength 
would allowhim, hetook part in the public prayers. 
He died early in the June of 632. His character 
unquestionably had many great defecta. He waa 
Rensuoun in peace, unrelenting in war, and un- 
sparing in his ee of those who offended 
against him. But it is only fair to say that these 
were defects peculiarly characteristic of the times 
he lived in and the country in which he was 
brought up; and that the new faith he sent forth 
pall ri ar ——— 

or purity of private life and mercy 
towards conquered enemies. It is impossible 
not to feel that there must have been an intense 
sincerity in his nature, that he must have been 
convinced that he was charged with a sacred 
mission, and that in following out his career ho 


was not governed by any jon for personal 
cagtandiseaanat Or Wey Use eoldidh aeuice to bescane 
a ruler of men. 
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SYSTEMS OF SUPPLY — 
ee — 


F.LECTRIC energy is supplied to the public on 
several different systems. Since the lamps 
and motors which are adapted to work on one 
of these systems are not always suitable to work 
on another system, it is important that the 
peculiarities and properties of the different 
systems should be understood. Also. it is necessary 
that the meanings of the terms used in describing 
their arrangements should be made quite clear. 
The term system is itself used in two different 
ways to mean (1) in general the collection of 
machinery and distributing mains that supply 
the current, as, for example, when one says that 
the Hampstead system supplics 60,000 lamps ; 
(2) in a technical sense to distinguish between 
one electrical method of supply and another 
method, as when one speaks of u three-wire 
system or of a Aigh-voltaje system. Jt is in this 
technical sense that we use it in this section. 


Methods of Supply. All methods of 
supply may be divided under two headings— 
namely, direct and indirect. In the former, the 
current is supplied to the consumer at the same 
voltage at which it is generated at the station, 
there being a direct electrical connection of 
metallic wires between the two. The indirect 
methods ure used when the supply area becomes 
so large that it is no onger economical to gencrate 
at the same voltage at which the current is 
supplied to the lamps and motors in the con- 
sumere’ houses. Such methods of supply divide 
the system up into two parta—namely, a 
high-voltage part used for transmitting the 
electrical energy, and a low-voltage part for dis- 
tributing it. So the supply of current is indirect 
in that there is no direct electrical connection 
between the generators and the lamps, motors, 
or other devices for utilising the supply. 

Classification. Classifying the various 

tems under these two main headings, we have 
the following table : 


DIRECT METHODS 
Serica Distribation 
Parallel Distribution— 

(a) Two-wire 


INDIRECT METHODS 
Transformers to step down 
at sub-stations 
Transformers at gonerat- 


(b) Three-wire ing station to step up, 
Series-parallel Distribu- and at sub-stations tu 
tion step down 
Motor-generators in sub- 
stations 
Converters in sub-stations 


Series Distribution. An early way 


of distributing current to arc lamps was to 
join them all in series, as indicated diagram- 


In such a case the same 
current goes all the lamps, and as it 
must be maintained of invariable strength, the 

is alao called the consfant-current syatem. 


this system was in use, one dynamo was 


matically in 157. 
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designed to give the current to, say, 40 lamps 
in one series. As cach needed about 10 amperes 
at 50 volta, the arc-lighting dynamo for that 
circuit was required to gencrate a 10-ampere 
current at 2.000 volts. In order to extinguish 
any one lamp, it) had to be short circuited, 
otherwise the rest of the lamps in that series 
would have gone out also. Had these 40 are 
lamps been arranged in parallel the dynamo 
would have had to work at about 60) volts— 
allowing a 10-volt drop—and would have had 
to furnish 400 amperes to the mains, which must 
therefore have been of very thick copper ; 
whereas, if joined in series, the wire — only 
be thick enough to carry 10 amperes. Hence 
the series system lent itself to cases where are 
lamps were wanted at long distances apart, 
with overhead wires, But where there in a 
regular distributing supply in a town, it is not 
worth while to put up a separate series system 
for lighting the streets. 

Parallel Distribution. This is shown 
in diagram in 188. The lamps are connected 
individually across the mains by wires which 
connect across from positive to negative, being 
thus electrically in parallel with one another. 
The fraction of current which passes through 
any lamp passes through that one only, and 
then goes to the return main. Hence the two 
distributing mains have to be thick enough to 
carry the sum of all the separate small currenta 
going to the individual] lamps. Suppose that in 
a building wired on this plan there are eight are 
lamps taking 10 amperes each, 400 glow lamps 
of 16-candle power taking 0°5 amperes cach, and 
50 other glow lamps of 32-candle power taking 
l ampere each, then the total current will be 
(8 x10) + (400 x 0°5) + (50 «x 1) = 330 am- 
percs ; and the mains supplying that building 
must be thick enough to carry that quantity 
of current. 

When this simple arrangement is adopted, 
it is sometimes described as a two-wire system, 
and as the same voltage is always required on 
every one of the lamps that are connected to 
these mains, the dynamos must be designed 
to supply the mains with an unvarying voltage. 

Formerly, the two-wire systems in English 
towns were supplied as 100 volts, and the lamps 
were made so an to give their proper brightness 
at that pressure. In recent years the supply 
is more often given at 200 volta, and the lamps 
have to be made with filaments that are both 
longer and thinner, and are — ——— more 
fragile. At the double voltage they take, of 
course, only half as much current to give the 
same light ; but they consume, of course, the 
same number of watts. The advantage is in the 
saving of the cost of copper in the mains, which 


may be made, for an equal 
total energy supplied, of 
one quarter tho weight. 
Whatever the voltage of 
the two-wire mains, the 
method ie @ constant volt- 


age syatem, 
Series Parallel 
Diatribution. Befure 


the makers had found 
out how to make lamyu 
suitable for 200 volts, a 
plan of working with 200- 
volt mains waa adopted 
as shown in 169, in which 
two 100-volt lamps were 
joined in series with one 
another, and connected 
across the mains. This 
plan has the disadvantage 
that if one lamp goes out 
the other goes out also. 
It waa proposed to remedy 
thin by cross-connecting 
the rows of lampw with a 
middle wire (shown dotted 
in 160); but this in not 
watinfactory unless — the 
middle wire can itaclf Le 
kept at an oxact inter. 
mediate voltage. The plan 
of putting several fam 
in series into cach parallel 
branch across the mains is 
used in certain cases when 
the distribution is at a high 
voltage ; for example, on 
some of the eloctric rail- 
ways that are worked at 
$00 volte it is customary 
to light. the carriages with 
100-valt lamps, tive of 
which are connected in 
serivs and fed at 500 volta. 
Voltage Drop. 
Whenever current is sent 
through a long conductor, 
of the cvlectromotive 
orce is spent on driving 
the current through the 
resistance of that can- 
ductor. Henoe, in supply- 
ing current to iamps 
through a pair of mains, 
there will a val 
drop, and the lamps will 


generator. 

The amoant of the voltage 
drop is readily calculated 
— given conse by apply- 
a law (page 671), 


nt es 


156. SIMPLE PARALLEL CIRCUIT. TWO-WIRE 





188. TWO-WIRE: TWO LAMPS IN SERIES 





@ current of 80 amperes 


— * 

0, 
through a pair of mains 
made of stranded copper of 


the rize known as 37-18’. 
These mains—that is, the 
going main and the return 
main—will together offer 
0°0875 ohms resistance, 
and when the full current 
is on throngh them the 
drop will be 80 x 0°08675 = 
7 volte. If, then, the 
dynamo were to generate 
its current at 100 volts, 
the lamps would get only 
93. Or, to give the lampa 


dynamo ought to be #0 


160. Two-WIRE: BANKS OF LAMPS IN SERIES compounded [page 1324] 


161, THREE-WIRE, WITH BATTERY 
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164. FEEDER DIAGRAM 


165. FEEDER DIAGRAM 
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that at full load ite elec- 
tromotive force rises to at 
least 107 volts. In all dis- 
tributing and transmies:on 
mains — e drops occur, 
and must taken into 
account in the calculations. 


Three-wire System. 
When Iamps at 100 volts 
were appropriate for use 
in private houses, the sup- 
ply companies sought to 
gain the economic advan- 
tage that arises from the 
use of a double voltage by 
making the connections 
shown in 160, where the 
set of lamps A may re- 
present those in one con- 
sumer's house, or in one 
side of a street, and the 
set B represent those in 
another house or in the 
other side of the street. In 
this way there is a voltage 
of 100 only in either A's 
house or in B's house ; yet 
it is 200 volts between the 


Further, in consequence of the inequality in the 
number of lamps on the two sides, the central 
connection, or middle wire, will not be at a volt- 
age midway between the vol of the two 
outer mains. In this statement lies the solution 
of the problem. If we can keep this middle 
wire at a voltage midway between the voltages 
of the outer mains every 
lamp will get its proper 
voltage. and e its 
proper current, irres- 
pective of the number 
that may be alight on 
each half of the system. 

Modes of Balanc- 
ing. An arrangement 
to solve this problem is 
indicated in 161. A bat- 
tery of accumulators is 
connected across the 
outer mains, and the 
middle wire of the distribution system is con- 
nected to the middle of the battery. In laying 
out an electric lighting scheme on the three- 
wire plan, the engineer makes a judicious 
selection of the streets or districts which are 
to be connected up to one side or other of 
the middle wire, choosing them 80 us to ensure 
as nearly as possible equal demand for current 
in both halves. Then the amount of ouf- 
of-balance current (or difference between the 
amperes demanded on the A side and on the 
B side) will flow to or from the battery along the 
middle wire ; and if his choice has been judicious, 
this in-and-out flow will be relatively small. 
The battery, in fact, has to supply the balance 
of current between the two sides of the system, 
and the middle wire may be thinner than either 
of the outer mains, The battery may be placed 
either in the generating station or at some 
convenient spot nearer the centre of the actual 
points of distribution. 

Figs. 162 and 163 show other arrangements 
of the three-wire system, for the balance between 
the two sides may be maintained by other means 
than by batteries. In 162 we have two similar 
dynamos, which may both be seen on the same 
engine, and which are connected 
electrically in series with one 
another, with the resulting volt- 
ages as marked on the diagram. 
In 168 we have an arrangement 
which is equivalent to a battery 
at a distant part of the mains, 
and which consists of two identi- 
cal shunt motors, the armatures 
of which are connected in series 
with one another across the 
mains. Their field-magnet coils 
must be suitably cross-con- 
nected. This combination is 
called a balancer. Its action is as follows. 
Normally, both machines run as motors doing 
no work, generating back electromotive forces 
[see page 1593], — equal to those of 
the mains. If, however, owing to the con- 
sumer’s lamps on one side (say, A) of the 
system being more numerous than those on the 





167. DIAGRAM OF MOTOR-GQENERATOR 





168. DIAGRAM OF CONVERTER 
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other side, the voltage between outer and middle 
will fall a little at one side and rise a little at 
the other. Immediately, one of the two motors 
will automatically begin to work as a motor, and 
give power to the other one, which then works at 
a higher electromotive force, and begins to 
generate current and pump it into the side where 
the demand for cur- 
rent is greater, It this 
preserves the balance, 
and keeps the middle 
point at a mean volt- 
age. 

Feeders. In a 
network of cables used 
for supplying a town 
from a central power- 
house, the cables may 
be considered as of two 
kinds — namely, (1) 
feeding cables, which go 
straight from the station to local centres without 
any intermediate branching; and (2) distributing 
cables, which start’ where the feeding cables 
end, and from which are tapped off at many 
points, wherever necessary to supply another 
street or a fresh customer, the smaller branch- 
mains, To minimise the voltage-drop between 
the power-house and the farthest consumer, the 
feeding cables are brought to the distribution 
network at a point selected so as to be as central 
as poasible. This point is quickly made evident 
by reference to 164 and 168. In these figures the 
thick lines represent. the feeder cables, which in 
this case are allowed to produce adropof five volts 
by the time tho feeding pointa are reached. 
In 164 the feeders are connected to the nearest 
end of the local network, and the voltage-drops 
are indicated, the greatest drop being at the 
farthest’ end, where the 100 volts drops to $6. 
Tn 165 the feeders are brought to a central point 
in the local network ; and it will be seen that 
the voltage drop at the distant end of the net- 
work is thereby much reduced. 

Boosters. [n some cases the drop of volts 
in the feeder cables, shown above as 5 per cent., 
becomes a serious item. The drop is not the same 
fox all loads, for it is proportional 
to the current [see Ohm's Law, 
page 670, etc.}, so that in the 
daytime, or late at night, when 
very little current is being taken, 
practically the full voltage of the 
station (assumed here at 105 
volts) is across the distant lamps, 
which will then burn over- 
bright ; while during the period 
of full-load in the evening there 
will be a voltage of 98 or {") 
wat for these lamps, and the 
will run dull. Such ai wide 
variation is not desirable, for incandescent 
Iamps are sensitive to changes in the volt- 
age. Hence, there has arisen a practice of com- 
pensating the voltage-drop by means of a picce 
of apparatus known as a booster, which is used 
either at the station or at the network end of the 
feeders, to raise or “ boost-up”™ the voltagc 
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little by littl as the feeder becomes loaded. 
Fig. 166 is « diagram of a booster, and shows 
that it consists cusentially of a shunt-wound 
motor, M, driving a series-wound ; 
motor, runs at a constant speed, while the current 
which flows through the armature and field- 
coila of the w is the current which is 
being supplied through the foeder to the net- 
work, so that the amount of magnetism in the 
field-magnets of the generator dopcnds on the 
current that is being supplied; hence also the 
voltage added by the generator part is pro- 
portional to the load on the fe der. Other 
mothods of exciting the booster are obviously 
possible. 

Indirect Methods of Supply. The first 
two of the methods noted under this heading 
at the beginning of this article are uxed both in 
continuous current and = alternating current 
working. The nocessity for these indirect 
methods has already been explained, and it in 
sufficient to mention that they are carried out 
with continuous currents by the use of motor 
generators, the motor receiving current at 
one voltage, and the generator being wound 
for a different. voltage, higher or lower, according 
to whether we are considering the central or 
the sub-station end of the transmission line. 
With alternating current the conversion is 
much simpler because we can use transformer 
| page 1657], in which there are no moving parta, 

which can, therefore, be installed onve and 
for all in a manhole or in a street pillar and 
require no further attention. 

he third method noted is used on continuous 
current, as described above, but it and the 
fourth method are used more particularly 
in places where alternating current ia used for 
transmission and continuous current for distri- 
bution. A motor-gencrator for this purpose 
would consist nocessarily of an alternating curreat 
motor coupled on the same shaft to a con- 
tinuous current generator of oqual capacity, and 
the electrical energy would be first. turned into 
mechanical energy by the A.C. motor, and then 
this mechancal energy ia converted into electrical 
energy by the C.C. dynamo. This arrangement 
in not the most compact, for with alternating 
currents it is possible to combine the motor 
and generator in one machine, called a converter 
or rolatury converter, thus enabling the officiency 
of the transformation to be increased. 

Converter. Referring to 50 [page 1106) 
and to 79 [page 1358). we see two revolving 
t armaturea, the former being used for con- 
tinuous and the latter for alternating current. 
Now, both these armatures might have been 
fitted with a commutator, and would equally 
well have given continuous current, or, 
‘on the other hand, both might have been 
— bbe — and erst —— have 

equally sui or supplying alternating 
current, cither single or polyphase. this 
it & obvious that one of theee armatures could 
bo fitted with a commutator at ome end and 
slip-rings at the other. We could then draw 
both continuous and alternating current from 


it. Such a dynamo is called a double-current 
machine, and the current which flows in the 
armature conductors is the sum of the con- 
tinuous and alternating currents which leavo 
at either side, and the total copper losses in such 
an armature would be the same as would occur 
in separate A.C. and C.C. armatures each carry- 
ing the same respective currents. 

lf, however, having got the machine running 
at the correct speed, we supply current to one 
side, say, the slip-rings, and draw current from 
the commutator, we shall have the converter, 
for the alternating current in passing through 
the machine will have been converted into con- 
tinuous current, and the current in the armature 
will now be the difference between the alter- 
nating current supplied and the continuous 
current drawn from the machine. Fig» 167 and 
168 show this evolution of the rotatory con- 
verter diagrammatically. In 167 we have two 
similar armatures mounted upon the same shaft, 
one acting as an alternating current motor, and 
the other as a continuous current generator. 
In 168 we have the two armatures superimposed 
upon one another, with the result that both 
the copper and iron losses are reduced to about 
half, and the cost of the converting machine 
will also be greatly reduced. 

Converter Voltages. It is to be noticed, 
however, that the rotatory converter cannot 
receive alternating current at the high voltage 
of transmission. On pages 1324 and 1358 we 
have given formule for calculating the voltages 
generated in C.C. and A.C. armatures, and, com- 
paring the two, we see that the C.C. and 
A.C. voltage which will be induced in the 
same armature is not the same, and for this 
reason, if we wish to obtain currents from a 
converter at, say, 500 volts, we have to adjust 
the voltage at which the alternating current is 
supplied to about 350—in the case of three- 
phase working. 

Convertere versus Motor Generators. 
As the alternating voltage has to be made 
suitable to the continuous voltage required on 
the converter, we sec that, for use with high 
voltage transmission, alternating current trans- 
formers are n to reduce the voltage 
from, say, 6,600, the voltage of tranamizsion, 
to 350, the voltage required for conversion, and 
their cost and: the losses in them have to be 
reckoned in with those of the converters when 
making calculations for the whole plant. If 
motor-generators be used, the high alternating 
voltage may be used direct on the motor. But 
here we have two machines, with an extra cost 
and higher losses than we have with one, so 
that, taking all things into consideration, it is 
generally found that of the two types of coa- 
verting equipment the converter with its 
— a transformers is the better. 
armature, compared with the ordinary d 
armature, is — the commatator — i 
ringa are excessively compared w 
size of the care fing, alten, of the larger 
current they have to carry. 
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Our Conapectus and its Purpose. 
The schedule appearing on 2252 sum- 
marises for convenient reference the leading 
features of each general grade of appointment. 
in the national service. It thus affords, aa it were, 
a bird's-eye view of the whole subject that should 
prove useful to prospective candidates who are 
uncertain by which of the many avenues of 
approach they should seek to enter State em- 
ployment. 

In this and succeeding chapters the main 
outlines furnished by the table will be amplified 
with full particulars respecting each of the 
appointments in turn. The educational level 
of the examinations, for example, will be moro 
exactly defined by a list of subjects and marks. 
Meantime, the table itself calls for a few words 
of comment. 

First, then, as to the salaries given in Column 5. 
These are by no means to be regarded as repre- 
senting the possibilities of cach class. In almost 
every instance, ability and good fortune may 
secure & mMaxunum well in advance of the figures 
shown. Our aim has been to show, not the 
utmost salary within the reach of individuals, but 
the amount which, having regard to the consti- 
tution of the staff and the conditions of engage- 
ment, may fairly and reasonably be anticipated 
without special promotion or unusually rapid 
rise in grade. 

A Word of Caution. On this matter 
of salaries the representations of certain Civil 
Service ‘“ coaches ” must be taken with a grain 
of salt. Anxious, for their own ends, to attract 
candidates to the service, they contrive, while 
avoiding any definitely false statement, to con- 
vey utterly — impressions as to its prospects. 
Assistantships of Excise, for mstance, are an- 
nounced under the headings £85 to £800. How 
should the raw novice guess that of an Excise 
staff numbering some 3,500 members, only a 
couple of dozen officers are receiving as much as 
£800 a year? The a e prospects of Excise 
officers are more accurately represented by the 
figures shown in our schedule. 

It should be noted that examinations in this 
service are dependent on the fluctuating needs 
of its various ments, and therefore are 
held for the most part at irregular intervals, as 
well as for a varying number of appointments. 
In some instances there may be a year or more 
between the competitions ; but those by which 
the ranks are mainly recruited occur, as a rule, 
twice or thrice ly. Columns 6 and 7 of the 
table furnish useful indications of the’ number of 
vacancies to be e in cach grade, and the 
severity with which they are contested. 


A further feature calling for notice is the 
classification of posts according as they relate 
to icular offices or to the general clerical 
staff. Members of the latter are employed 
indifferently in all the larger departments. A 
successful competitor for a Second Division clerk- 
ship, for example, may find himself appointed 
to any one of about 60 Government offices, 
variously situated in London, Edinburgh, or 
Dublin, and offering very different duties and 
prospects. The wishes of each candidate, it is 
true, are consulted as far as practicable, but 
those who are lowest on the list necessarily 
receive the appoint ments that their better-placed 
rivals have passed over. 

Nationality of Candidates. For posts 
in the national service it is essential, as alread 
mentioned, that. candidates should be * natural- 
born British subjects.” This definition includes 
any person born in his Majesty's dominions, 
even though his or her parents may both 
have been lawful subjects of a foreign state. 
Concerning naturalised aliens and candidates 
born abroad, the following announcement. is 
made by the responsible department: “ A 
person born in a foreign country who can prove 
that his father or his paternal grandfather was 
born in British dominions is, if he has not 
expatriated himself under the Naturalisation 
Act of 1870, adminsible as a natural-born British 
subject to all open competitions which he is in 
other respects qualified to enter, except. thone for 
Student Interpreterships. For these he needs 
the permission of the Foreign Secretary. Natur- 
alised aliens are admissible to compete for Home 
Civil Service appointments.” 

* Wrinkles” for Students. Apart 
from a few special requirements of the Civil 
Service Commissioners, to be explained here- 
after as occasion arises, the whole range of study 
requisite for the various examinations is covered 
by the courses of instruction given in the 
Sxiy-Epvucator. The consideration of examina. 
tion subjects need not therefore detain us now. 
But before passing to a detailed discussion of 
the severa! grades of appointment, space may 
be found for a few general hinta—the outcome 
of personal experience—on preparing for these 
competitions. 

It is essential, in the first place, to realise that 
they are competitions, and that the task awaiting 
the candidate is not merely to do well in the 
subjects prescribed, but to do better than the 
great majority of his rivals. A single mark more 
or jess may mean success or failure, and as the 
time allowed for —— Service —— 
papera is seldom adequate, the stu 
must acquire by constant practice the habit of 
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exprossing himself tersely, pithily, and to the 
point. In the actual contest this training will 
enable him to deal with as much of each paper as 
his knowledge of its subject-matter allows, and 
thus to secure as many marks for it as possible. 
Neglect of such a precaution leads candidates 
into wordy, tedious replics, unfinished papers, 
and, as a result, a distressing because needless 
loss of marks. 

For the same reason, a speedy, neat, legible 
hand must be cultivated ; and since handwriting 
is frequently an examination subject in itself, 
carrying high marks, the particular style of pen- 
manship preferred by the Commissioners should 
he adopted. This is a clear, running hand, 
slightly wloped, and wholly free from flourishes, 
with rounded curves, small capitals, and short 
loops and tails to the letters. 

he Value of Past Papers. An 
immense amount of effort is uselessty expended 
by Civil Service students overy year for lack 
of a perfectly simple precaution. They fail to 
ascertain the preciso scope of the examination 
for which they are preparing, and consequently 
either waste precious time over features of their 
work to aie examiner attach no importance, 
or elxe discover in the examination room that 
they have underestimated the knowledge 
expected of them. Either error might have 
been avoided by a careful study of the papers 
sot in prior contests of the same nature. Indeed, 
it in difficult to overestimate the advantages 
of that course. By a comparison of several 
wets of old papers the character of the test can 
he gauged to a nicoty, and the work of prepara- 
tion greatly simplified. The question testa may 
alko be employed for the purpose of © practice 
examinations “—carried out, as far as possible, 
under actual conditions, and with special 
regard for the time officially allotted for each 
paper. In this way, as in no other, the student 
can familiarise himeelf with the trial that awaits 
him in the examination room. Further, the 
majority of the sets of questions published by 
the Commissioners contain tables showing the 
marks of successful and unsuccesaful competitors 
in cach subject, and thus afford a useful measure 
of tho training necessary in order to succeed. 

For all these reasons candidates are strongly 
urged to lay hands on all available papers of 
recent date for the grade they have in view, and 
to atudy them with the greatest care. <A list 
of lately —— nota of examination questions 
showing the price of each, will always be supplied 
gratia on application to the Civil Service Com- 
mission, Burlington Gardens, London, W. An 
sot requiied—if in print—may be — 
either directly or through any bookseller, from 
the official agenta—Mesara. Wyman & Sons, 
Limited, Fetter Lane, E.C.; Messrs. Oliver & 
Boyd, Edinburgh ; and Mr. E. Ponsonby, 116, 
Grafton Street, Dublin. 

CLERKS.—CLASS I. 

With the possible exception of diplomatic 
posta, which aro practically restricted to men of 
good family and social standing, first class clerk- 
ships are undoubtedly the most attractive 
appointments that the national service has 
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to offer. They constitute the upper section of 
the general clerical] staff in the various Govern- 
ment ctments, and are characterised by 
responsible but not arduous duties, assured 
position, liberal increments, and a certain 

rospect of at least £800 to £1,000 a year. 
Nor is this all. Promotions are made 
from their ranks to still more desirable offices, 
including the highest dignities and most liberal 
incomes enjoyed by permanent officers of the 
State. 

Salaries Official and Actual. Let 
us consider, first, the assured value of Class J. 
appointments in themselves. These vary some- 
what in different offices, but are generally 
classified in three grades, advancement being 
made from one to the next as vacancies arise. 
In a few departments—notably the Treasury— 
the maximum attainable without promotion 
is as high as £1.200 a year; but with these ex- 
ceptions the scale of salaries prescribed does not 
exceed the following : 

Third Class, £200, advancing £20 yearly to 
£500. 

Second Class, £600 or £700, by £25 to £800. 

First. Class, £850 or £900, by £50 to £1,000. 

The remuneration for many of the posts offered 
is fixed on a less liberal basis. Commencing 
at £150, it rises by £15 yearly to £300, thence by 
£20 to £500 or more, and afterwards by £25 
tu £800 or £000. 

Owing. however, to the special emoluments 
and liberal opportunities of promotion enjoyed 
by these clerks. the above rates by no means 
represent the rea] value of Class I, appointments. 
Many juniors are appointed as private secretaries 
to the principal officers, with extra remuneration 
of from £50 to £300 a year, and more senior 
members are eligible for departmental secretary- 
ships and other leading staff positions at various 
rates between £1,000 and £1,800 a year. As a 
result, advancement is 80 brisk that the official 
wcales of salary already quoted are, in practioe, 
only minimum rates, and gencrally prove little 
more than nominal. 

Examples of Promotion. Such an 
awsertion is best proved by actual illustration. 
The following instances will serve to establish 
the point. A successful competitor in 1894 
went to the Inland Revenue Department, with 
an initial salary of £150 and a £15 increment. 
Within a year he — — — 

ip at an extra » later another 
— £100, and after —“ nine years’ 
service became a principal clerk at £600 rising to 
£700, when his atipend according to the official 
scale would have boen £270. A colleague in the 
same office was even more successful, attaining 
the rank of principal clerk after only six years. 
In another instance known to the writer a clerk 
of two years’ standing has already been advanced 
in salary from £150 to £350. 

Of the posta attainable by senior officials, 
a few cases among many must suffice. The 
present Chairman of the Prison Commission 
entered as-a Class I. clerk in 1881; he now 
receives £1,800 a year, and bas had a K.C.B. 
conferred on him for his services. 


officer, who began his career in 1886, is Deputy. 
B Inland Revenue, 


the Board of Re 
with a salary of £1,500. Other highly-placed 


officials who entered by the same means include 
the Assistant Secretary to the (earning 


£1,500 a year), the Secretary to the India Office, 
and the Director of Admiralty Stores, each 


receiving a of £1,200, at least three 
Assistant Under taries of State at the same 
remuneration. 


The Examinations. Class I. clerkships, 
as well as Ceylon cadetships and appointments 
in the Indian Civil Service [sce Imperial Service] 
are awarded on the results of a joint open 
competition held in August of each year. Can- 
didates who are eligible, may enter simultane- 
ously for all three classes of appointment on 
payment of a single fee; and if successful, are 
allowed, according to their position on the com- 
bined list, to select which service they will enter. 

Competitors for the posts under discussion 
must be between 22 and 24 years of age on the 
Ist August of the year in which they enter, but 
are entitled to deduct from their actual age any 
time spent in the naval or military service. A 
further and valuable provision enables those who 
have been for two years or more in the national 
Civil Service to deduct in the same way the time 
so employed, up to a maximum of five years. 
Subordinate members of the service are thus 
generally entitled to compete until the age of 
29 years. — 

The examination subjects and the maximum 
marks assigned to each are as follows : 

Mathematics and advanced mathematics, 
1,200 each. English, French, Italian, German, 
Sanscrit, Arabic, Jogic and psychology, moral 
galtend os political economy, and the following 

ranches of natural science—chemistry, physics, 
geology, botany, zoology, and animal physiology, 
600 each. 

English composition, Greek history, Roman 
history, general modern history, political science, 
Roman law, and English law, 500 each. 

English history (i.) to 1485 ; (ii.) 1485 to 1848, 
400 each. Greek: translation, composition, and 
literature, 300 each. Latin, in similar divisions, 
300 each. 

Candidates may not offer more than four 
natural] sciences, and those who select Latin or 
Greek must take up translation, and at least one 
other division of the subject. To hinder mere 
smatterers“ from succeeding by sheer multi- 
plicity of papers, a deduction may be made from 
the marks gained in each branch, except mathe- 
matics and English composition. There is also 
@ new provision that in future contests a com- 
petitors pa shall not carry a greater total 
maximum 6,000 marks. Its effect will be 
to limit each student to some ten subjects, or 
twelve at most, in place of the fifteen or sixteen 
which many candidates have offered in the past. 

Choice of Subjects. With these re- 
strictions, any of the branches — in — 
may be taken, none being obli : 
chowe thus shcrdad alk very widle cas and, as 
the examination standard im each subject is very 
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severe, it is imperative that a careful selection 
should be made at tho outset of the course of 
study. In practice, it is found that aucceasful 
contestants who are not brilliant mathematicians 
usually take up claasics or modern languages as 
a mainstay, with history and law or moral 
sciences as supplementary mark-getters, the 
natural sciences being seldom taken seriously. 
Until recently, indeed, classics were regarded as 
almost essential to success, but the waning 
importance of this branch of a liberal education 
is already reflected in the Class [. pass-lists. 
The contest of August, 1905, was marked by 
unprecedented features, the first three places in 
the combined list falling to brilliant students of 
Edinburgh University, not one of whom took 
Greek or Latin, while the foremost offered three 
members of the natural science groups, and 
scored at least 75 per cent. in each. 

The number of vacancies in the home service 
filled by competitions during each of the past 
six years has been as follows: 23, 27, 21, 43, 
24, and, in 1905, about. a score, the exact figures 
not having yet been announced. At the joint 
examination, some 200 to 220 candidates ait 
each year. Of these, the great majority competo 
for the home as well as for the foreign service, 
deciding afterwards, if successful, which branch 
they will enter. Badly placed candidates often 
prefer an Eastern post to indifferent offices in 
the home service; but those who stand high 
enough to secure a good choice of departments, 
generally select the carcer afforded by a Class I. 
appointment. These facts are strikingly illus- 
trated by the latest report of the Civil Service 
Commissioners, which shows that 181 in a total 
of 212 contestants entered for Class L. clerkships, 
and of the first 13 successful competitors on the 
combined list, no fewer than I1 accepted these 
appointments in preference to poste in the East. 

niversity Prizea. When we consider 
the keen competition for these positions, the 
large number of subjects essential for success, 
and the searching character of each paper, a doubt 
arises an to whether Class J. clerkshipa are within 
the scope of any private student, or of a subor- 
dinate civilian who has only his evenings free for 
study. The doubt is more than justified, alike 
by personal knowledge of the many hard- 
working minor officials who have striven vainly 
for these posta, and by the published resulta of 
recent competitions. The men taking high 
places on the list have come from the honours 
schools of the sister universities, in many 
instances with a post-graduate course of sume 
months in a “ crammer’s shop ”’ just before the 
examination. Not a single post for the — 
three years has been won by any save college 
men, and among the successes, London Uni- 
versity—that alma mater of the s ling 
student—is represented by a solitary candidate. 
Reluctantly one is driven to admit that, unless 
when some intellectual marvel is the exception 
that proves the rule, these valuable appoint- 
ments are practically close coverts for the brilliant 
men of the universities, and especially of Oxford 
and Cambridge. 


Continued 
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Pratinen, Messengere, Offer Keepers and other subordinsice are generally Hated after nomination by the Head of Department concerned, after 
peming etementary tert. Junior luspectom, Board of Education (£980 to , are notuineted by Mecretery and appointed without examination. 





| Bad | Initial salaries, or Average Average 
seational satandards (as 
‘ weekly earnings, amd | number of namber of 
Appointienta. Age Liniite. aprcin) —— Frew. Sasa finarily ‘ ‘id ; 





attainable. yearty. each vacancy 


Posts on General Staff APPOINTMENTS BY OPEN COMPETITION 
Clerk, Clana J... os / 22 to 26! High and searching £6 £150 or £200 to 26 7 


—— Restricted 
: oO postal servants 
Prison Warder .. es ..| 24 to @ — —— N. Home 23. od. £60 to £78, ete., 80 Qualifying 
Seorelary with allowances exam. only 


| £800, £1,000 
Clerk, Second Division .. 17 te 20 | ‘ fecondary school grade! £2 £70 to £350 225 7 
Assistant Clerk .. | 19 to 21) Simple. Must have | 100. £55 to £150 100 8 to 4 
| served as Koy Clerk 
Boy Clerk... = ise .i 16 to 17 Sim pole Sa. = 1s. to 198. weekly 800 2°5 
Boy Measenger  .. — .14 to 16 Elementary is. Os. to 16a. 6d. 100 ‘Qualifying 
"| weekly ‘exam. only 
In Particular Departments 
Assistant of Exclae ; | 19 te 22) Moderate £1 £90 to £250, ete. 103 17 
Assistant of Customs ds to ve Modrrate £1 £70 to £250, £540 72 14 
Aasslatant Surveyor of Taxen — 10 to 22 Somewhat high £6 £100 to £559, ete. 16 * 
Aasie. Examiner, Patent Office, .; 20 to 26 Scientific subjects £5 £150 to £450 35 4°5 
Examiner, Exchequer and 1h ta 20 | Somewhat high £6 £100 to £350, 6 35 
Audit Office £54) 
Junior OMcer, Admiralty and 1M to 20 | Secondary achool grade | £6 £100 to £500, 7 10 
War (Office £700 
Port Sorvice Clerk, Customa =...) 17 to 20 | | Mecondary achool grade | £3 470 to £300, £400 20 9 
Clerk, Ecoleniastical Commaaton 16 to 22) Secondary school grade | £2 £70 to £350, £500 3 7 
Katate Duty Clerk wie -| 22 to 27 | Legal. KReatricted to! £2 £160 to £500, ete. 5 3 
qualified salicitora 
Clerk, Office of Woods... . 19 to 28 | Legal. Must have been | £2 £100 to £400 | Occaaional 9 
bu a solicitor’s office 
Sorter, Poat Office F 18 to 21 Elementary 4n. 188. to £3 2a, Bh 9 
Learner, Poat Office (andon) 16 to 1A Elementary én. Aa., 160. to £3 2a, 6s 1) 
Learner, Post Office (Provincial) 14) ta Is Blementary 4n. Ma., 168. to £2 160. 100 6to 10 
Apprentice, H.M. Mickyarda ..) 14 to 16 Simple On, 4a. ta 14a, weekly — — 
while indentured 
Boy Artificeer, Royal Navy «-1| 16 to 16 Simple 2s. Sa. Gd. to 45s. 6d. — — 
Abroad 
Student Interpreter, Turkey, 18 toy 24] Foreign languages cs- £4 £200, £500 to 4 8 
Morocco, and Near Kaat nential £1,000, ete. 
Posts for Women 
Woman Clerk, GPO... ..| 18 to 20 Secondary school 7a. cl. £55 to £130 40 7 
standard 
Ciel Clerk, GPO. o ..! 10 to 18 Secondary school Taal. £35 to 237 10m, 47 9 
standard 
Fenale Learner (London) .., 18 to 18 ! Blementary 3u. 7a., 143. tad PRs, 40 10 
Female Learner (Provinedall — 16 to 18 Kiementary $n, fa. 12a. todd Ths, 85 12 
Female Sorter, Poat Office ..f 35 to 1s | Elementary 20.60. 14s. to 30a. weekly 55 ls 
APPOINTMENTS BY NOMINATION® 
Clerk and Attaché, Foreign 1 i, 25 | (Languages essential. | £6 | £150 to £1,000, 8 | 4 
tafter July, | , Y N i 
(ififice tar ns toa N. Foreign Scecreary ttc. 
Clerk, Royal Courts of Justice ..| 20 to 90. Simple. X. Lord Chan: £6 | £100 to £400, ete. 19 ‘Qualifying 
cellor and others ‘ exani. only 
Assiatant, Britlah Muscum .-| 20 to 25 ; Selence or Arta, X. £h | £100 to £500, ete. | 4 3 
Principal Tr uatera 
Assistant Inapector of Mines ..) 23 to 35 | Mining subjecta. X. | £0 £300. to £400, 3 lto ¢ 
Home Secreta fan) 
Inapector of Factories .. ea jt to a0 | Technical, N. Home {| £3 + £200 to £6460, 4 Sto 4 
' rer COT TS 
| ——— Seeretaru £550, ete. 
Assistant to Inspector of | 21 to 40 Technical. N. Home | 100. ] £100 to £150 | 3 1 to 3 
Factoricvs | Seoretary 
Clerk, Prisons Service 18 to 22 | Moderate. N. Home £t : £70 to £300 8 — 
Junior Clerk, Post OMlioce ..[ 19 to 26 | — school sub- "41 £80, £100 to 49 8 
'  jecta. N. Postmaster | £200, £400 
! 


Naval — — 
Asajatant ¢ 17 to 18 | Secondary school aub- | £1 £45 to £400, ete. | 40 3 
jecta. X. Pirat Lo-~d 
Posts Abroa of Admiralty . i 
—— Tintanpreter China, 18 to 24 and law. a4 £200 to £700, 10 
oregn & ete. 
ConularOmer * ..{ 22 to 30 ——— high. —— £4 £200 to £700, 4 
— Poreign Secretary ete. 


Posts for Women 
Female luapector of Factories. .| 21 to 40 | ; Technical. N. Home’ 11 £200 to £300 ‘Occasional Qualifying 
Secretary exam. only 
Prion Wardreas .. * ..| 26 to az | ——— X. Home £45 to £70, 30 {Qualifying 
- with allowances exam. only 


Female Typist .. fe .. 18 to 80 Simple. includes Ty pin le. | lee. to 25e., 356. 43 i : 
a ds of De partments. weekly i | — 


vxXoarnm WV, is column 3 signifies Nemiuating Authurtiy 
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By W. E. GARRETT FISHER 


WE can here give only a very brief account of 
the chief periods which make up the geolo- 
gical record. e shall illustrate these as far as 
possible by the rocks of our own country. 
Archean Rocks. The oldest of all 
stratified rocks are called Archman, or ancient. 
They are also known as Pre-Cambrian, because 
they came before the Cambrian, or oldest 
Primary rocks. These rocks represent the 
oldest stratified formations which we can study. 
They consist periy of igneous rocks, such as 
granites, which frequently have been altered 
into gneisses and schists ; partly of sedimentary 
rocks, sandstones, shales and conglomerates, 
and partly of volcanic tuffs, conglomerates, 
and sheets of lava. These oldest sedimentary 
rocks very seldom contain any remains of organic 
life, though here and there some relic of the 
first beginning of life on the 
earth is found even in these 
most ancient formations. The 
chief mountains of the Scotch 
Highlands are formed of the 
Archean igneous rocks, whilst 
the sandstone hills of Loch 
Torridon may represent the 
Archean sedimentary rocks. 
Primary Rocks. Came 
brian System. The next 
at division of rocks is 
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nown as Primary; it is also —<— 
called Paleozoic, because it | 
contains the most ancient 81. CAMBRIAN 
relics of life in the shape of FOSSIL. 


numerous fossils [81]. The 
oldest members of this division form the Cambrian 
System of rocks, 80 called because they were first 
studicd in Wales, where they form the great 
series of slaty rocks which provide 
#0 many quarries, whilst Snowdon 
and ita neighbouring peaks, like 
Seaw Fell, in Cumberland, are 
formed from volcanic rocks which 
were produced about the same 
time that these slates were de- 
posited in the shallow seas of the 
Cambrian age. 
Silurian System. The next 
—— of Primary rocks is the 
ilurian, so called because it was 
first examined in the Shropshire 
district once occupied by an ancient 
British tribe the Silures. 
This system consists chiefly of a 
series of sandstones, gritstones, shales and 
with occasional limestone. 
The hills of the Lake District are largely com- 
posed of Silurian rocks, which also form the 
greater part of the southern uplands of Scotland. 


— 
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88. COPROLITE, OR FOSSIL 
EXCREMENT 


The Silurian system is of special interest to the 
geologist, because it is in these rocks that we 
find the earliest traces of vertebrate life [82] — 
the first recognizable ancestors of man. 
Devonian System. The next system 
consists of the marine sediments, or limestones, 
which are called Devonian because they are 
commonly found in Devonshire. They consist 
mostly of sandstones, limestones, and shake, 
which are rich in the fossil remains of marine 
organisms (84), and also contain frequent veins of 
metallic ores. They may be well studied in the 
slates of Ilfracombe and in the limestones of 
Torquay. Closely allied with =the Devonian 
system is the Old Red Sandstone, or tho series 
of red sandstones, shales, and conglomerates 
which interpose in many districts between 
Silurian and Carboniferous rocks. The Old 
Red Sandstone was also laid down under 
water, since it contains tho fossil remains of 
fishes, which Hugh Miller described so delight- 
fully. This Old Ked Sand- 
stone, which has been moulded 
by denuding agencies into xo 
many hilly districts, forms a 


— 
roa ee 


le. 


i — at part of characteristic 
Ss ‘A Scotch scenery ; the volcanic 
ee rocks which havo been frecly 
— — intruded into these masses, 
_z a’ being harder than sandstone, 
a: have been left standing up in 
Pere ranges of hills Jike the Pont- 
82. s1LuRIAN lands and Cheviota. 
FOSSIL Carboniferous System. 


The next system of Primary 
rocks happens to be by far the most im- 
portant of all rocks to mankind. This in 
the Carboniferous System, which includes the 
coal measures, to the energy stored 
in which we owe practically the 
whole of tho industrial achieve- 
ments of the Jast century. Tho 
carbuniferous rocks consist of the 
coal measures, ot layers of coal 
mingled with shale and sandstone, 
of the millstone grits, and carboni- 
ferous limestones. The coal seams 
consist of the decayed vegetable 
matter of ancient foresta, laid down 
in beds in the manner described in 
an earlicr section, resting on layers 
of clay, and divided by strata of 
shale and sandstone, Which were 
Iaid down during the periodical 





submergence of the bed of each forest. Tho 
carboniferous rocks cover & area of tho 
surface of these islands, such asthe great central 


coal field of Scotland and the important coal 
fields which lie on cither side of the Pennme 
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range and in South Wales. The total thickness 
of the coal measures amounts in places to more 
than two miles, though the actual seams of coal 
occupy only a few score feet in thickness. These 
coal seams are entirely made up of fossil vege- 
tation, but contain few animal remains. e 
carboniferous or mountain limestone which is 
frequently found associated with the coal 
measures, and forma the at Pennine range 
or backbone of England, is almost entirely com- 
posed of the remains of 
minute organisms, such as 
corals and foraminifera, 
which lived in the seas of 
the Carboniferous Age. 







Permian System. “Sehr 
The last or youngest Po 
kystem oof the Primary 
rocks in known as) the 
Permian. It includes the 


lower strate of what is known es the New Red 
Sandstone. ‘Phe distinetion between the upper 
and lower strate of these sandstones is chiefly 
due to the difference in the fossils included in 
them, which shows that a considereble period 
must have elapsed between their formation. 
The Permian rocks are very barren in fossils. 
They are seen to best: adventage in the valleys 
of the Nith and Annan in South-west Scotland. 
To the same period belongs the great mass of 
magnesien limestone which runs down the East 
of England. 

Secondary Rocks. We now come to the 
third of these great) divixions, that) of the 
Secondary, or Mesozoic rocks, so called because 
they are thought to represent what may be 
ealled the middle period in the development of 
life. 

Triassic System. The oldest system 
of the Secondary rocks is known as Triassic. 
and includes the upper layers of the New Red 
Sandstone, formed also in the beds of ancient 
xeas, Tho low-lying plains in the contre of 
England are largely formed of Triassic rocks, 
which may he studied where they reach the 
ecashore at Lyme Regis or Budleigh Salterton. 

Jurassic System, The next great system 
in that of the Jurassic rocks, 20 called because 
they compose the great mass of the Jura 
Mountains. They are very rich in fossils, 
eapecially in reptilian forms, such as the ich- 
thyosaurus and the turtle-anake plosiosaurus. 
They largely consist of ocolttic limestones, so 
called because of their egg-like structure. The 
well-known Oxford clay and Portland stones 
are familiar examples of Jurassic rocks. 

Cretaceous System. The last of the 
three great Secondary systems is that of the 
Cretaceous, or chalky rocks. These vast deposits 
of chalk and allied rocks mainly consist of the 
shells and skeletons of tiny marine organisms 
which lived in the Cretaceous seas and deposited 
their hard portions upon their beds in vast 
masses. They are beet illustrated, of course, 
by the imposing chalk cliffa which fringe a great 
part of our Channel coast, and which can be 
traced from Flamborough Heed in Yorkshire 
to the coast of Dorset. deposits are very 
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rich in fossila, in which we notably see the Jur- 
assic reptiles passing into the earliest bird forms. 

Tertiary Rocks. The fourth of the 
main divisions into which the rocks of the earth's 
crust are classified in the geological record is 
called the Tertiary, or Cainozoic, because it 
contains the traces of recent life. It is usually 
divided into four systems. It was during this 
Tertiary period that the present distribution of 
land and sea into the continents and oceans 

which now appear in our maps was finally 

developed, and that most of our mountain 

chains were upheaved. Volcanic activity wa: 
very marked in all par's 
of the world, and there 
* eee were great variations in 

= climate from those of the 
present time, tropical 
conditions appearing in 
great part of what we now 
call the temperate zone. 

Eocene System. The oldest of the Ter. 
tiary systems contains the Eocene rocks, on 
Which London stands. The Eocene rocks 
consist almost entirely of sand and clay, more 
or less hardened. They appear to have been 
laid down either in fresh water or near a coast 
line, as we infer from the nature of the fossils 
which they contain. One of the oldest and most 
nutable of Eocene rocks is the London clay, 
xo called because of its general distribution 
throughout the basin [85] in which the metro. 
polis is situated, It is a stiff brown or bluish 
clay. which contains numerous fossils and 
nodules of clayey limestone. A more recent 
Eocene rock may be seen in the Bagshot sands, 
consisting of vellow siliceous ancl with few 
fossils, but containing the large sandstone 
blocks known as Grey Wethers or Druid 
Stones. 

Oligocene System. The next series 
of Tertiary rocks is known as the Oligocene 
rocks. This includes the thinly-bedded deposits 
of sand, clay, and limestone which are found in 
the Isle of Wight. They were apparently laid 
down in shallow brackish water, and contain 
numerous fossils, among which we may 
apecially note the abundant variety of insect 
life which appears to have existed in Oligocene 
times. 

Miocene System. The Miocene system, 
which comes next, coincides with a chronological 

in which our islands and the greater 
part of Northern Europe had been gradually 
elevated above the sea. Consequently no 
Miocene deposits are known to occur in our 
islands, since they were only laid down under 
water, and this part of the world then consisted 
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of oy land. As far as we are concerned, 
the Miocene was an - of denudation 
and land-moukdii rather than of conatruc- 


tion. Where they exist, as in France, the 
Miocene beds chiefly consist of sand and 
gravel rocks. They are rich in fossils, in 
which we see a ual approach to the fauna 
of the present day. 

Pliocene System. The last of the four 
great Tertiary systems is known as the Pliocene. 


During this period there seems to have been 
local subsidences in the British Islands, and 
consequently Pliocene deposits appear in some 
—— , chiefly in the counties of 
orfolk and Suffolk, where they constitute the 
accumulations of sandy rocks known as Crag. 

Quaternary Rocks. The last of the 
great divisions of the geological] record is known 
as the Quaternary or Post-tertiary. This 
division reaches down to our time ; we are living, 
in fact, in the Quaternary Age. It is usually 
divided into two systems—the Glacial, or 
Pleistocene; and the Post-glacial, or Human 
Period, during which man is known with 
certainty to have been in course of develop- 
ment. 

Pleistocene System. The Glacial 
Period. The Pleistocene system of rocks 
received its mould during what is known as 
the Glacial Period, or Ice Age, which divides 
the modern geological history of the Northern 
Hemisphere from all that has gone before. 
During the greater part of this period, which is 
but of yesterday in comparison with the vast 
age of she systems which we have hitherto been 
considering, the whole of our islands and of 
Northern ane was buried under a vast sheet 
of ice, which may have been as much as a mile 
in thickness in parts of Britain. The whole of 
our country is full of evidence of the former 
existence of these gigantic glaciers. Every- 
where the land contours have been rounded 
and smoothed by glacial motion, whilst the 
various signs of glacial action which we described 
in an earlier chapter are abundant ;_ polished 
and striated stones, erratic blocks, moraines, 
and the other symptoms associated with the 
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poor in fossils, those which exist being chieffy 
the remains of Arctic land animals and of 
marine organiams. 
Poet-Giacial Period. The last period 
in the geological record, in which we are atill 
living, is known as the Recent, Post-glacial, or 
Human Period. No rocka of any great import- 
ance have been formed during this period. 
although, of courac, the general agencies of 
denudation and reconstruction have been at 
work to modify the face of the land. But even 
the hundreds of thousands of years which are 
believed to have elapsed since the ice diaappearcd 
from our islands are but a day in the sight of 
the geologist, and they have not sufficed to 
destroy the general outlines and nature of the 
land as these were left at the close of the Glacial 
period. The most interesting fact connected 
with these recent deposits ia that they contain 
proofs of the early existence of man. His 
primitive instruments, first of rudely-chipped 
flint, then of smooth and beautifully-worked flint, 
then of bronze and afterwards of iron, are found 
buried in the deposits brought down by rivers, 
strewing the floor of the ancient caverns which 
he shared with the cave bear and the sabre- 
toothed tiger, and buried deep beneath the soil of 
the earth by the action of the various denuding 
and constructive agencies. Along with these 
tools have been found some very interesting draw- 
ings, scratchings on bone or ivory, which have 
thrown great light upon the habits of prehistoric 
man [85]. The history of our specics, before 
history properly so called began, is divided by 
geologists into Palwolithic and Neolithic times, 
during which man made his implements solely 
of flint and bone. The alluvial deposits, or river 
tens. 
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presence of glaciers are to be found in all parts 
of our country. A great deal of the surface 
of our islands is covered with boulder-clay, or 
tll, a mass of earthy, stony, and sandy material 
which is an unmistakable product of glacial 
action. During the Glacial Period there is little 
doubt that the land of the Northern Hemisphere 
underwent various elevations and subsidences, 
the traces of which are preserved in the form 
of submarine deposits and aerial denudations. 
It is probable t, although throughout the 
Pleistocene period our islands were more or less 
glaciated, there were temporary alleviations in 
the climate. Some have professed to have traced 
as many as five distinct — during which 
aa covered the land, with intervals of a mild 
there is no doubt whatever that the 
Period stamped its mark upon our pe 
before man came into existence, or at 
to inhabit this part of the world. 
iatocene deposits are almost entirely 

up of boulder-clay and similar glacial 
which, as we might expect, are somewhat 


climate. However that may be, 
lacial 


— 


drifts, have given up much evidence bearing 
upon the nature and habita of man when he 
first emerged upon the stage of the world, as 
may have happened in our hemisphere shortly 
after the close of the glacial period, probably 
from one to two hundred thousand years ago, 
but the study of these comparatively recent 
times is outside the sphere of geolo roper, 
and belongs rather to the anthropologist and 
archsologist. 

Bibliography. The student who has mas- 
tered the outline of geology given in this course 
will now desire to know what books he should 
read in order to enlarge his knowledge. There 
is a large supply of such works in our language, 
without mentioning the admirable treatises which 
are only available to those who can.read French 
works — —— * at tee 
works are ing o ial recomm tion. 

General Treatises. The best work in 
our e is, without doubt, Sir Archibald 
Geikie’s large “Textbook of Geology” (Mac- 
millan. 2 vols. 20s. net), of which the fourth 
edition was published in 1903. This admirable 
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and lucid exposition of the science of the earth 
holds the place which was occupied for many 
years Sir Charles Lyell’s “ Principles of 
Geology.’ The student who has gone through 
it with the assistance of practical work in the 
field and the laboratory will have little left to 
learn. The same author has published two 
works on a smaller scale—“ Primer of Geology ™ 
and “ Classhbook of Geology "’ (Macmillan. Ik. 
and 5e.)—which may oqually be recommended 
to those who have less time available. Dr. 
J. E. Marr's “ Introduction to Geology” (Cam- 
bridge University Press. 34. net) is perhaps 
the best of recent :ttempts to explain the scope 
and methods of geology, without an excess of 
detail. Professor A. H. Green's Physical 
Geology is a valuable supp'ement to Geikie, 
and the latest American work, Mossrs. Cham. 
berlin and = Salisbury’s “ Geology" (Murray. 
Vol. I. 218.) handles the process of physical 
change in a new and illuminative fashion. 
Practical Treatises. The best account 
of methods of geological investigation ona 
Kmall scale is to be found 
in Sit Archibald Ceikie's 
“Outlines of Field Geo- 
logy.” fif h edition (Mac- 
millan. 34. 6d.), which 
may be supplemented by 
W. OH. Penning's larger 
“Textbook of Field 
Geology * (Bailheére, 
Tindal, & Cox). 
Special Surveys. 
The geology of a_ par. 
tiewlar country affords 
a very interesting and 
instructive field of study. 
Three books on this 
subject. deserve xpecial gg 
mention: Sir Archibald 
Geikie'’s admirable 
“Scenery of Scotland” (Macmillan. 10s. net), 


Mr. A. J. Jukes-Browne’s “ Building of | the 
British Teles (Bell. Ta. (d.), and Lord 
Avebury's® “Scenery of Switzerland” (Mac- 


millan. 6s.). There are similar treatises, in 
various languages, for nearly every country 
in the world, but) these three will afford the 
English student plenty of occupation to begin 
with. 

History of Geology. The first four 
chapters of Lyell's “ Principles of Geology ™ 
contain an outline of the history of geology. 
Sir Archibald Geikie's “ Foundera of Geology.” 
accond cdition (Macmillan. 10s. net), gives a 
fullor account of the growth of this science 
from the earliest times, treated in a biographical 
fashion. Mrs. Ogilvie Gordon's abridged trans- 
lation of the German Professor Zittel’s “ History 
of Geology and Palsontology" (Scott. 68.) 
is aleo a valuable book of reference. 
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nature and explains the identification of the 


various minerals which go to the building 
up of rocks, is Professor Henry A. Mier«s 
** Minera ” (Macmillan. 256. net). The 
American ‘s “System of Mineralogy ” is 
still the standard work of reference. Among 
the numerous smaller handbooks, F. Rutley's 
““ Mincralogy ” (Murby. 2s.) is still as good 
as any. 

Palswontology. The chief work on palu- 
ontology, or the geological reeord of ancient 
life, is the English translation of Professor 
Zittel's “ Textbook of Palwontology ”’ by C. R. 
Eastman. Dr. A. Smith Woodward's “ Outlines 
of Vertebrate Palwontology for Students of 
Zoology” is a valuable help. 

Departments of Geology. The works 
dealing with special departments of geology are 
very numerous. We may mention Professor 
Milnes “ Earthquakes and Professor Judd s 
* Volcanoes.” both in the International Science 
Series (Kegan Paul); Mr. Davison’s “* Study 
of Recent Earthquakes and Professor Hull's 

* Volcanoes, Past and 
Present,” in the Con. 
temporary Science Series 
(Scott); Sir A. Geikie’s 
“Ancient Volcanoes of 
Great Britain”  (Mac- 
millan. 36s. net) ; Tyn- 
dall’s ‘Glaciers of the 
Alps “* and Sir R. Ball's 
* Cause of an Ice Age.” 
Professor James 
Geikie’s works on “ The 
(ireat Ice Age” and 
‘Prehistoric Europe” 
give the best account of 
geologically recent times. 
Hugh Miller's “Old 
Red Sandstone” may 
still be read with plea- 
sure for its fascinating pictures of a vanished 
era, though it is somewhat out of date. Professor 
Hull's books on “ The Coal Fields of Great 
Britain“ and “Our Coal Resources” are 
important contributions to a special field of 
geological work. By the time he has read all 
these books, the student should require no 
further advice as to his work. 

Geological Maps. It is impossible to 
study the geology of a district without a 
map. The best maps are those published by 
the Geological Survey of Great Britain, and by 
similar organisations in most civilised countries. 
These are on xcales ing from 6 in. to the mile 
to 4 miles to the inch ; the latter scale is large 
enough for most purposes of the student, who 
will do well to obtain the sheets for the districts 
with which he is most familiar. and stady them 
carefully on the ground. Smali-scale geological 
maps of a whole country, such as are published 


Mineralogy. The leading English toxt- by Messrs. Bartholomew, Stanford, and Philip, 
book of = mincralogy, which describes the — will also be found indispensable. 
Geology concluded 


A SHORT DICTIONARY OF TERMS USED IN GEOLOGY 


It is impossible to include the names of rocks and minerals in the « 


SMOLIAN, or AERIAL DEPOSITS— 
Those uced by the action of 
atmos cies. 

Amorphous—Without definite struc- 
ture. 

enue tilting of strata into an 


Aqueous Deposits—Deposita due to 

action of water. 

Archssan—The most ancient rocks. 

Arenaceous Rocks—-Sandy rocks. 

Argillaceous Rocks—Clayey rocks. 

ancspnere. a gaseous envelope 
sutrounding a planet. 

Axis—The line abuat which a crystal or 
other structure displays symmetry. 


BSEOCDING—The arrangement of rocks 
in layers or bedding planes. 
—A masa of volcanic rock pushed 
up to the surface. 
Boulder dg Oe —A atiff clay full of 
— and boulders, left by glacial 
action. 


— period of recent 


Cambrian — The oldest Primary 
system. 
Calcareous—Limy rocks. 


Carbonaceous—Coal - bearing rocks, 
or those containing carbon. 

Carboniferous—The fourth Primary 
system, including the coal measures. 

Catastrophe, or Cataclysm—A con- 
vulsion of Nature which causes great 
and sudden geological changes. 

Cleavage—The division of a rock into 
layers, due to pressure. 

Clinometer—An instrument for mea- 
suring the slo ory. of atrata. 

Colloid—A_ )elly-like, non-crystalline 
mineral sitartire. 

Conformable—Strata laid down regu- 
larly on one another. 

Contour Line—A line drawn through 
a series of points at the same height 
on @ map. 

Crater—The basin into which a vol- 
eanic vent opens. 

Cre —The lateat Secondary 
syatem. 

Crystalline Minerals or Rocks— 

hose consisting of crystals, or aym- 
metrical structures produced by 
Propel So precipitation. 
er e upper solid portion of the 


Dearie, or DETRITUS—The re- 
mains of rocks broken down by 
erosion or denudation. 


Denudation—The wearing away uf 
rock hy natural agencies. 
Derivative Rocks—RHocks produced 


a on modification of an oldvr 


Devitrification—The loss of glassy 
venue Gold due to weathering. 
Devonian. or Old Red Sandstone — 

The third Primary system. 
ape slope of strata from the 


Dislocation—A fracture in rocks ac- 
companied by disunion of the strata. 
Dyke—A vertical seam of volcanic 
— — found standing up like 


gare he) treba esas rapid movement 
of the earth's surf 

The oldest t Tertiary system. 

gene knoe the surface of the 


Erratic Blocks— Boulders transported 

Bocsne wastiie away of rocks by 
natural agencies. 

PAULT—A disincation. 

Fissure—A crack in rock formations. 


la a7 


thet are explained in 


Fluviatile— Pertaining to rivers. 
Foltation—A_ leaf-Uke structure in 
certain minerals. 

Fossil—The remainae of a plant or 
animal preserved in atratified rocks. 
Fossiliferous Rocks—Rocka which 

contain fosails. 


GEOLOGY —The science of the earth. 

Geyser—<An intermittent fountain of 
heated water. 

Glaciation—The action of glaciers on 
rocka. 

Glacier—<A river of ice. 

Grey Wethers—Blocks of Eocene 
sandatone, known in Wiltshire as 
Druid atones. 


HMADE—The angie of a dislocation to 
the vertical. 

Hydrosphere-—-The watery envelope 
partly surrounding the carth. 

Hy pogene—Subterranean. 


IGNEOUS ROCKS—Thoae farmed 
by the action of heat. 

Impermeable—Through which water 
cannot penctrate. 

Intrusive Rock— A rock 
through an older formation. 


JOINTS—Natural divisions in rocks, 
usually more of less vertical. 

Jurassic - The middle secondary 
®yaten. 


LACUSTRINE —Pertaining to a lake. 

Lagoon— A salt water lake connected 
with the sea. 

Lake--A teaty of fresh or salt water 
entirely surrounded by land. 

Lamina —A thin plate. 


© course 


foreed 


Lithosphere—The solid globe of the § 


earth. 

Loam—A fertile sall, consisting of 
Clay and sand with a mixture of 
organic matter. 


MAGMA—The viscous Hquid from 
which the igneous rocks solidified. 

Marine— Pertaining ta the sea. 

Marl---A caleareous clay. 

Matrix —The general body of a rock 
in which other substances are em- 
bedded. 

Mesozole—The middle period of life 
on the earth. 

Metamorphic Rocks—Those which 
have heen modified by heat, pressure, 
or chenical action. 

Mineral—A chemical element or inor- 
ganic compound of which rocks are 
formed. 

— — The acience of minerals, 

Miocene—The third Tertiary systen. 

Moraine—The accumulation of earthy 
and stony matter left by a glacier. 


NEBULA—A celestial body com 
of gas or of a cloud of meteorites -—- 
the raw material of atare and planeta. 

Neck—The solidified pipe of lava of an 
extinet volcano. 

Neozoic—The period of recent life. 


OLIGOCENE --The second Tertiary 
ayatem. 

Outcrop—The part of a rock stratum 
which emerges on the earth's surface. 


PALAEOZOIC—The period of moat 
ancient life. 
Permeable—Through which water can 


pass. 

Permian — The youngest Primary 

P — lias sei f rocks. 
etrographny — rhe science of roc 

Plane Pre rough! —— divisions 
of rocks caused by cleavage, stratifi- 
cation, etc. 

Pleistocene—The giscial or older 
Quaternary system. 


( 


ce that can be devoted to this glossary. 


Moat of 


Pifocens — The youngest Tertiary 

syatem. 

Post-Glacial—The —— Pertod. 

Plutonic Rocks— Those igneous rocks 
which have taken shape below the 

‘a surface. 

Pre-Cambrian—The oldest system of 
stratified rocks. 

Primary Rocks—The second oldest of 
the — main divisions of stratified 
roc 


QUATERNARY —The 
atratified rocks. 


RIS—A kind of wall of atone. 

Roches Moutonnées— Rocks rounded 
by glacial action so that at a distance 
they look ike sheep. 

Rock—A mans of carthy or stony 
matter composed of one or more 
simple minerals. 


SRAM—A layer of mineral, usually 
applied to coal. 

Secondary—The third of the five 
rie of stratified rocks. 

Secular Movements — Those = pro- 
longed through many centuries or 


Sedimenta Rocks— Those produced 
by the solidification of sediments left 
by water. 

Selsmic— Kelating to earthquakes. 

Siliceous Rocks— Fllnty rooks. 

Sitl--A layer of valeante rock. 

Silurian ~The second Primary ayatem. 

Soll---The detritus covering the carth's 
surface and capable of supporting 
vegetable life. 

Spicule—-A needie-shaped body. 

rata-—Layers of rock, usually more 

or leas horizontal. 

Stratified Rock—Kock arranged in 
definite layers. 

Striation-—Scratching of stones duc to 
glactal action. 

Strike—The direction of the outcrop of 
atrata. 

Subsidence—The gradual siuking of 
the land. 

Subsoll---Consisting generally of earth 
and stones, intermediate between the 
soll and the solid rock. 

Syncline—Au arrangement of tilted 
strata in trough. 


most = recent 


TERTIARY — The fourth period of 
stratified rocks. 

Throw — The vertical displacement of 
strata by a dislocation or fault. 

TH) — Boulder clay. 

T sic — The oldest Secondary 
ayatein. 

Tuff—Volcanic débris, often hardened 
into rock. 


UNCONFORMITY—-The disposition 
of a net of strata upon older ones 
which lie at a different angle. 

Uniformitarianism —- The doctrine 
that similar causes have been at 
work throughout geological history 
to produce the same resulta. 

Upheaval] —The slow rising of the 
land. 


VENT—The communication between a 
crater and the subterranean rcser- 
vole of molten lava. 

Vitreous—(laasy rocks or minerals. 

Volcano— A mountain produced by the 

iection of lava fron the interlor of 
earth. 

Volcanic Rocks—Igneoug rocks which 
have solidified on the earth's surface. 


WEATHERING—The modification of 
rocks by atmospheric or meteoro- 
logical agencies. 
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By Dr. C. W. SALEEBY 


DIRECTLY we think of it, we recognise the 

remarkable fact which the Germans call the 
narrowness of conaciousness, A thousand im- 
pressions are affecting our sense organs, but we 
tend, when fully awake, to ignore nearly all and 
te attend to one or to one group of them, A dis- 
tinguished paychologixt, in a quite recent book, 
calls this a mystery, but the remarkable work of 
a physiologist, Professor Sherrington, of Man- 
cheater, has gone very far toexplain the mystery. 
He is the greatest living student of reflex action, 
and he has shown that it is a characteristic of 
one or another of many stimuli that may be 
Mimultancously striving to gain our attention, 
to arouse a serios of reflex actions, and, at the 
Kame time, to inhibit all other competing stimuli 
from affecting us. 


‘One Thing at a Time. Hence it is 
that we are able to give our undivided atten- 
tion to one thing at a fime, and hence also, 
ultimately, is the reason why the will is not 
divided and why we do not simultaneously 
attempt to perform half a dozen actions 
that are mutually incompatible, Professor 
Sherrington has shown, for instance— and the 
dixcovery is typical of all action --that) when 
two objects are simultaneously presented to the 
eve the rays of light from each of them strike 
the retina at a particular point. The natural 
reflex in cach case causes such a movement of 
the eyeball that the most sensitive part of the 
retina ix swung round so as to coincide with that 
maint, and so as to make vision most accurate. 
Kow, supposing both of these objecta are to the 
left, the raya of light from each of them tend 
simultaneously to arouse movementa in the 
muxcles which swing the eyeballs to the left. 
If, as might be expected, the two stimuli were 
added together, the eyeball would he swung 
too far round, and neither object) would be 
clearly seen, On the other hand, if a compromise 
were struck between the two stimuli, the eyeball 
would swing round too far for clear vision of the 
one abject, yet not far enough for clear vision 
of the other. 

But what actually happens is neither of these 
things, One stimulus or the other captures the 
whole machine, so to speak, so that the image 
of the corresponding object is clearly thrown 
upon the most sensitive part of theretina. The 
rvtiex thus initiated is able completely to inhibit 
the action of the other reflex. 


The Sense Telephone. This great 
discovory by Profeasor Sherrington that re- 
flexce inhibit one another, has explained how 
it is that our complex nervous system, with 
ita millions of reficx ares, acts as a unit, 
and has also provided us with the key to 
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the extraordinary phenomenon of attention. 
The professor has shown that there is a common 
path which corresponds to the trunk line of the 
telephone. When one subscriber gains posses- 
sion of this, the others must wait. Similarly, 
one series of sensory fibres, as, for instance, the 
auditory nerve when we jisten to something that 
dew ply interests us, has captured the common 
path and inhibits the action of all other sensory 
impulsex, so that we dv not withdraw our hand 
even when someone pinches it very firmly. We 
desire to emphasise the assertion that this dis- 
covery constitutes the most important sub- 
stantial advance in our knowledge of attention, 
and in our knowledge of voluntary action, since 
Herbert's Spencer's great) discovery of the 
evolution of will from reflex action. 

It is a noteworthy and important fact that, 
though children readily respond to exciting 
stimult from without, “they have very few 
organised interests,” as Professor James says, 
“which enable them to sustain their interest.”’ 
Hence that catreme mobility of the attention 
with which we are all familiar in children. 
Here we see how simple is the determination 
of the attention by any new stimulus. where 
the mind is not” sufficiently developed to 
enable it to retain its interest in the matter in 
hand. The first importance of these facts is 
this: that the child's incapacity for sustaining 
its attention has to be recognised in education. 
In the case of a young child. it does extremely 
well to attend for a quarter of an hour to any 
one subject that entails difficulty. It is an 
almost invariable fact that the lessons given to 
our school children are individually too Jong. 


Thinking Power. On the other hand, 
it ix the duty of the teacher to train the 
attention—to train it. but not to strain it. 
The importance of training it is overwhelming, 
though people vary very much in this respect, 
rome requiring to undergo severe conscious 
dixcipline, which is superfluous for others. 
But the faculty of keeping to the point, the 
faculty of sustaining the attention, notwith- 
standing difficulty, notwithstanding the tempta- 
tions of all sorts of by-paths, is one of the highest, 
rarest, and most valuable characters of the 
human mind. The present writer is very far, 
indeed, from accepting the view of Carlyle, 
that genius is an infinite capacity for taking 
trouble.’ He infinitely prefers Carlyle’a much 
truer dictum that “ genius is the clearer presence 
of God Most High in a man." But the familiar 
quotation expresses a very important fact. No 
matter what the native genius may be, it cannot 
yield ita due fruit unlees there be a great power 
of attention. At any debate one can recognise 


in a moment the difference between those who 
are able to attend and those who are diverted by 
chance associations—in short, those who have 
thinking power and those who have not. The 
power of public speaking, or of writing coherent] 
and consecutively on any subject, entirely depends 
upon the faculty of sustaining the attention, not- 
withstanding a thousand temptations to wander, 
temptations induced by sensationa from without 
or by random ideas from within. 

Attention Essential in all Things. 
Two great practical pointa emerge from the 
very brief study of this subject which we 
have been able to afford. First, that the 
due understanding of the evolution of atten- 
tion in the individual] would so modify our 
educational practice as to make lessons far 
more attractive to children, far more useful, and 
truly edurative—that is to say, a “drawing out ” 
of the mind—rather than, as often happens 
when attention is demanded for excessive periods, 
blunting interest and repressing the mental 
faculties. Secondly, the power of attention is an 
essential for every kind of successful mental 
work ; it applies alike to the solution of a geo- 
metrical problem, writing an essay, making a 
speech, or playing a sonata. He who desires to 
make the most of his inherent mental powers 
must consciously develop the power of atten- 
tion. If these pages lead him to follow our 
advice, the Sety-Epvcator will be worth many 
times ita weight in radium. 

Memory. Now, if the faculty of attention 
be important, what are we to say of the faculty 
of retention—the faculty of memory? If we 
could not remember we could not learn, and this 
is true alike of learning to write or learning to 
walk. Now. memory unquestionably has a 
physical basis, and this basis is fundamental to 
all those actions of the mind in which memo 
is involved. Habit, for instance, may very well 
be defined as organic memory. Professor James 
says: “An acquired habit, from the physio- 
logical point of view, is nothing but a new path- 
way of discharge formed in the brain by which 
certain incoming currents ever after tend to 
eacape.' That definition will be perfectly 
intelligible to the reader of what we have already 
said regarding reflex action. As Professor James 
points out, this definition of habit—the formation 
of pathways of discharge—helps us to understand 
not only habit itself, but also what we commonly 
understand by memory, the association of ideas, 

rception, and reasoning. When we acquire a 

bit, or when we remember, it means that some 
change of greater or less permanence has been 
produced in our nervous tissues; and this, 
indeed, is the supreme feature of nervous 
tissue—ite plasticity, its modifiability, its power 
of learning and remembering. 

Now, there are certain facts which go some 
little way, at any rate, towards illustrating 
the very simplest aspects of memory. There 
are many toys, such as the kaleidoscope and the 
now familiar cinematograph, which depend 
for their success upon what are called after- 
sensations or after-images. In the case of the eye, 
to take an instance, the sensation aroused by 


the light from an object momentarily thrown 
— it lasta for about one-fortieth of a second 

ter the light is withdrawn. Plainly, then, 
there is the persistence of something in the 
retina, and that something. of course, is the 
change which the light induced. There are 
many popular experiments, sometimes used 
in advertisementa, which employ this principle. 

Memory Images. But from these wo 
may turn to what are called memory imagea, 
the sense of sight again serving us conveniently 
for illustration. After we have looked carefully 
at any object that is not too complex, we can 
shut our eyes, and for a short time afterwards 
we can recall the image of that object. It would 
be idle to attempt any aassortion as to what 
actually happens in such a case. But, at any 
rate, it is evident that there must be some 
physical basis, whether in the retina or in the 
brain—some physical change which enables us 
to remember. Furthermore, the experiment 
illustrates two facta of memory which should 
never be confused—the power to retain and tho 
power to recall. In this case it is plain that 
something has been retained, and it in also 
plain that somehow, when we try, we can actually 
recall. Speaking generally of the whole aspect 
of memory, different) persona vary widely in 
these two aspects of the faculty and also in 
the proportion between them. It in perfect! 
familiar to all that one may have a name in one's 
head but may not be able to recall it. This we 
indicate by paying ** T have forgotten the name for 
the moment.” The retentive aspect of memory 
is not defective, but the power of recalling 
what is retained is slightly imperfect. We may 
add also that in complete memory one knows that 
one is remembering. Thus Professor James says: 
“Memory is the knowledge of an event or fact, 
or perhaps of a former state of mind, with the 
additional consciousness that we have thought 
or experienced it before.” Now, in «o far as 
retention is concerned, there is no more that is 
canential to be said. 

‘*Trying to Remember.” In order to 
understand the power of recalling or recollecting 
or reproducing any past mental state, we must 
plunge into a great subject which is called the 
association of ideas, Thin is one of the moat 
important principles in psychology, and has been 
especially studied by the Anglo-Saxon school of 

ychologists. It was first definitely formulated 
ty Hobbes, and has been greatly contributed to 
9 Lok, James Mill and his son (John Stuart 
Mill), Alexander Hain, and Herbert Spencer. 
We may follow Professor James in quoting the 
admirable description given by the elder Mill of 
the manner in which recollection is achieved by 
the association of ideas. “ There is a state of 
mind, familiar to all men, in which we are said 
to remember. In this state it is certain we have 
not in the mind the idea which we.are trying to 
have in it. How is it, then, that we proceed. in 
the course of our endeavour, to procure its intro- 
duction into the mind. If we have not the 
idea iteelf, we have certain ideas connected 
with it. We run over these ideas, one after 
another, in hopes that some one of them will 
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suggest the idea of which we are in quest, and if 
any one of them does, it is always one so connected 
with it as to call it up in the way of association. 
{ meet an old acquaintance whose name | do not 
remember, and wish to recollect. TI run over a 
number of names, in hopes that some of them 
may be associated with the idea of the individual. 
1 think of all the circumstances in which | have 
wen bim engaged, the time when J knew him, 
the persons along with whom I knew him, the 
things he did, or the things he suffered, and if I 
chance upon any idea with which the name is 
aanociated, then immediately 1 have the recol- 
fection ; if not, my pursuit of it in in vain.” 

Association of Ideas. There is another 
Met oof cance, very familiar, but affording very 
important evidence on the subject. The elder 
Mill goes ons Tt) frequently happens that 
there are matters which we desire not to 
forget. What is the contrivance to which we 
have recourse for preserving the memory—that 
in, for making surc that it will be ealled 
into existence when it in our wish that it 
should Y All men invariably employ the same 
expedient. They endeavour to form: an associa- 
fron between the idea of the thing to be remem- 
bered and some sensation, or some idea which 
they know beforehand will occur at or near the 
time when they wish the remembrance to be 
in their minds. [f this association in formed 
and the association of idea with which it) has 
been formed occurs, the sensation, ar idea, calls 
up the remembrance, and the object of him who 
formed the aawociation in attained. ‘To use a 
Vulgar instance, a oman receives: a commission 
from hia friend, and, that he may not forget it, 
ties a knot in his handkerchief. How in this 
fact to be explained 2 First of all, the idea of 
the comminaion in associated with the making 
of the knot. Next, the handkerchief is a thing 
which it is known beforehand will be frequently 
keen, and of CourKe at no great distance of time 
trom the occasion on whieh the memory is 
desired, Thoe handkerchief being seen, the 
knot is seen, and this sensation recalls the idea 
of the commission, between which and itself the 
sesocintion had been purposely formed.” 

Thus we recall by the machinery of assuciahon, 
which we shall discuss lafer, Meanwhile we must 
rferto certain practical points of great interest 
in relation to memory. 

The Two Kinds of Memory. There are 
quite definitely twodistinet kinds of good memory, 
one of which, for convenience, we may call 
inbern and the other acquired. Fortunate is he 


who can combine both. The good memory, which 
is a piece of native good fortune, depends upon 
direct retentivenees of the nervous tissue of the 
individual. People so blest hear a name, or a 
date, or a quotation, and, when occasion arises, 
it is found that these things are remembered. 
Such people have an enormous advantage over 
their neighbours who, having reached adult life, 
can do very littl more than relearn that which 
they have already known but are constantly 
forgetting. These latter people cannot go on ; 
whercas those who have a really fine native 
memory are able to advance until old age creeps 
upon them. But as we grow old our nervous 
tissue Josca whatever retentiveness it had—that 
in to Bay, it Jones any power of making any frerh 
retentions, whereas memories of childhood may 
remain. There is no cvidence whatever that 
this inborn peculiarity of nervour tissue can be 
modified by any device. 

How to MaKe our Knowledge ours. 
But, on the other hand, a good memory may mean 
not any special power of retentiveness but the 
possession of aod and numerous associations in 
the mind. The greater the number of associations 
of any given fact, the more surely shall we 
retain our memory of it. Now, in the case 
of intellectual knowledge, the number of 
associations depends entirely upon the extent 
and value of the reflection to which the matter 
in question has been subjected. The more 
we co-ordinate, or colligate, or associate, our 
knowledge or experiences, the more surely 
are they ours. Now, of course, we think most 
about what most interests us, and so our memory 
will be good accordingly. Tne present writer is 
absolutely incapable of remembering stories; he 
does not remember the plot of any of the novels 
which he used to read, and can scarcely ever 
recall even a good joke. Other people who have 
a natural interest in them, will retain the plots 
of novels in the most remarkable fashion. We 
often exclaim in wonder at the amazing extent 
of knowledge which a specialist of any order 
no matter whether a chauffeur or a cardinal, 
rmossesner of the particular subject which concerns 
vm. The reason is, in the first place, that the 
facts of this subject have been fully perceived in 
the first instance, but more expecially that: they 
have been interwoven with one another so that 
they all hang together. They have been inter- 
woven because they have been thought about, 
utilised, and correlated, and it is the law of the 
association of ideas that fully explains the pos- 
seseion of good memories of this type. 
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WE are now in a position to oonsider the 

actual method of carrying out brickwork. 
The necessary excavation will have been made 
by the excavator and the trenches filled in to 
the required depth with a layer of concrete, the 
top of which is left level andtrue. The standards 
for the scaffold and at least one or two ledgers 
will have been got into position, so that the 
bricklayers’ work, when it commences, may pro- 
ceed without interruption. 

Setting out the Walls. The ition 
of the walls and their footings will have 
been previously marked, and the first opera- 
tion will be to test the accuracy of the con- 
crete in relation to the position of the walls, 
and to mark on the concrete foundations the 
position of the angle bricka of the footings by 
straining lines between the setting-out boards 
[see page 309]; a plummet should be dropped 
from their intersection and a brick accurately set 
on a amal) mortar bed to mark each angle ; the 
dimensions should be carefully checked over 
again after the bricks are actually set out so 
that any slight inaccuracy may be corrected 
while this is still an easy matter. 

Laying the Footings. When the set- 
ting out is verified the actual laying of bricks 
begins with the bottom course of footings. 
Footings consist of a base wider than the wall 
itself, and serve to increase its stability and to 
distribute its weight over the wider area of 
the concrete. In London. footings are required 
by the London Building Act, 1894. to all walls 
except those which rest upon girders; the 
minimum width of the bottom course of footings 
is required to be twice the width of the wall 
under which it occurs, and the total height of 
the footings is required to be, as a minimum, 
two-thirds of the width of the wall at its base— 
that is, at the course next above the footings. 
These rules are very generally accepted as the 
reasonable minimum requirements beyond the 
jurisdiction of the London Building Act. The 
footings of brick walls are formed of successive 
courses of bricks; the minimum size of each 
course is made one half-brick wider than the 
course above it, and projects beycnd it 24 in. 
both in front and at the back. It will be 
seen, therefore, that to provide the requisite 
width of footings one course will be required 
for every half-brick in the thickness of the wall, 
and as the height of a brick (3 in.) is two-thirds 
of the width (4} in.), this number of courses 
will also give the requisite height for the 
footings. 

Bond of Footings. Footings are, with 
very rare exceptions, buried below the ground 
level, and we need not, therefore, consider 
the appearance of them as of such importance 


as to make us abandon the most suitable 
method of construction; whether the wall 
above is English or Flemish bond, the footings 
in all cases are laid in header bond. If the 
footings to a wall having a stopped end be 
examined [72], it will be observed that this 
Recures a perfect system of bonding without 
the use of closers ; for each course projects at 
the end of the wall 2] in., or the width of a 
closer, and also, as already pointed out, to the 
rame extent both in front and rear, and a very 
thorough and complete bond resulta. The 
great advantage of using nothing but headers 
will be observed in looking at a cross section 
{73}, for in each course the headers that form 
the front row cover the bricks below, which 
are alao headers, to the extent of 63 in. by 4} in., 
or three-fourths of the entire area; whereas, 
if the brick below were a stretcher it would 
be covered only to the extent of 2} in, by Min., 
or one half its area. And as one of the im- 
portant functions of these footings ix to distribute 
the pressure from the wall outwards, thin 
arrangement ia clearly one that will perform 
this duty with the least likelihood of pro- 
ducing a fracture. It is, however, obvious 
that, as the width of the footings increases 
by only a half-brick in each course, a single 
course of atretchers must be used in every 
alternate course ; but, excepting in the case 
of the first course of footings to a onc-brick 
wall, this never shows on either face, but is placed 
at or near the centre of the wall. It should 
he so arranged that two successive courses of 
stretchers do not come vertieally one above the 
other [see the section, 78]. "here a wall is 
not stopped, but is returned, the angle brick in 
¢ach course must show as a atretcher in the 


return wall, but immediately beyond this 
brick the use of headers is resumed [83]. 
Double Course of Footings. It is 


a useful practice to build the lowest course 
of footings two bricks high [78], and this 
should invariably be done if circumstances 
rmit of the concrete bed being omitted. 
in is sometimes done for all courses [78] 
where the loads are heavy and the foundations 
deep enough ; but though advantageous when 
great strength in the footings is required, this 
doubles the depth of the footings and naturally 
adds to the cost. Any course of footings that 
ix formed with two courses of bricks will show 
ordinary English bond, a course of headerw 
above a course of stretchers on the face. 
Marking the Line of Footings. In 
laying the bricks after the angles have been 
fixed a line is stretched to mark the inner and 
outer face of the wall; this is fixed at each end 
to an iron spindle having a blunt blade. Tho 
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linc can be wound round the spindle to shorten 
it, or unwound to lengthen it, as required, and the 
blade is inserted into a joint ; this line is tightly 
strained, ani! marks the level of the top of the 
course. When these preparations have been 
made a layer of mortar is spread upon the 
concrete bed which, if it has got thoroughly 
dry, should be first wetted, to prevent undue 
almorption of the water in the mortar. Starting 
from the angle brick, some mortar will be 
plastered on the side of it, and the next. brick 
will be laid on the mortar bed a short distance 
from its final position and then moved into 
position, thus forcing up a little mortar into the 
vertical joint. 

The front row of bricks on each face in first 
completed, and, when it comen to filling in the 
last brick before the next angle is reached, a 
little mortar in usually spread on it to form the 
last vertical joint. This outer row of bricks 
is carefully adjusted to the line, and may be 
tented with a level (84, page 1051). The bricks 
are knocked down to their proper level with the 
side or with the butt-end of the handle of: the 
trowel, ‘The outer dine of bricks being carefully 
placed, the tilling in may proc-ed) much more 
rapidly, asx the same care in aligning the bricks 
MoNOT NeCcesNUry, 

Flushing up the Joints. When the 
course is complete it will be found that 
the vertieul joints on the face are tilled, but 
that many of the other vertical joints are still 
open, Mortar is spread over the top of the 
course and worked into these joints with the 
trowel, and it: is important: that there joints 
should be well tilled to ensure the full strength 
of the wall being attained and, in the case 
of walls above the ground level, to prevent 
rain being driven through the walls at imperfect 
joints, "Pht procees is described as flushing up. 

The next course of footings in set) out in 
noximilar manner, being formed one-quarter 
brick within Che line of the first until the top 
course of footings is completed. 

Commencing the Wall. The next course 
of bricks forma the bese of the wall, and 
at thin point a slight variation in procedure 
beging. ‘The courses are no longer diminished 
m width, but the wall is continued upwards 
of the same thickness for at least several feet, 
and the bonding has to receive attention. 
Instead of wetting a single angle-brick the angle 
of the wall is raised for several courses ata 
time (84). and is very carefully put together, 
Such an angle is usually formed so as to extend 
nt the has* for a length of two or three bricks 
in each direction, cach successive course being 
reduced in length as required by the bond. 

Piumbing the Angles. At the anule the 
plumb rule is used on both the front and the 
return face to ensure that the quoin, or angle, is 
perfectly vertical, The plummet consists of a 
straight-cdge with parallel! sides (88, p. 1951], and 
with a tine line or groove marked on the face. At 
the top are two or three tine slita, by means of 
which a line mav be readily attached and 
wijusted. This line carrics a heavy plummet 
of lead at ita lower end. In using this instrument 
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one edge is placed in contact with the wall 
to be tested, the face of the straight-edge is 
inclined slightly forward, the side being still 
in contact with the wall, so that the line and 
plummet swings out a little from the straight- 
edge. If, when it is allowed to swing back, it 
falls so as to coincide with the line, it shows 
the edge, and, therefore, the wall with which it 
is in contact, to he truly vertica) ; if it is not 
Ku, the bricks must be adjusted until this result 
is obtained on both fac-s. When two angles 
have thus been built, the line is strained through 
for cach course, and the wall between the angles 
is brought up to the height to which the angles 
have been built. when the process is again re- 
peated. 

Building to a Fair Face. The pro- 
cess Of forming the face of a wall carefully 
in this manner, so that all the exposed faces 
of the bricks are in an even plane, is termed 
building to a farr face. Sutth a length of wall 
is unually worked from the two ends towards 
the centre and from both faces, one bricklayer 
standing outside, the other inside, the wall, 
unless overhand work has to be resorted to. 
[Nee page LITE] 

Keeping Perpendiculars. (wing to the 
slight irregularities in the sizes of bricks, and 
to the possibility of slight unevenness in the 
thickness of vertical mortar joints, it happens, 
even where bond is properly formed, that unless 
special care be taken the vertical joints in one 
header course, for example, will not coincide 
precisely, though they will approximately, with 
thos» two, four, six or more courses below. 
There may be no such discrepancy as to inter- 
fere with the soundness of the wall, but. its 
ninart and workmanlike appearance is affected, 
and in all high-class work the bricklayer is 
expected to sec that perpends are truly kept 
(48. page 2171) This necessitates that from 
its bas, or, at least, from any plinth course, the 
bricklayer must set out all openings that may 
occur in the upper part of the wall; where these 
involve forming small piera with, perhaps, the 
introduction of a header in alternate stretcher 
courses to give the required dimension to the 
pier, This treatment must be followed in the 
lower part of the wall before the window open- 
ings are reached. The closers for bonding the 
small intermediate piers do not appear in the 
unbroken wall below the level of the openings, 
but all other porpends should be carried down. 
lf two suecessive storeys in a building are 
sparated by a moulded string or projecting 
band. the lin: of perpends may be interrupted 
al sic't points df necessary, 

Thickness of Walls and Reducing 
the Thickness. In constructing a high wa!! 
comprising s‘veral storeys it is not necessary 
to carry it up of uniform thickness through- 
out. In London the minimum thickness of 
any wall at ite bass and the extent to 
which the thickness of upper storeys may be 
teduced is regulated by the London Building 
Act, 1894, Schedule 1. The thickness at different 
levels depends partly upon the class of strocture, 
partly upon the height, and partly upon the 
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FOOTINGS, DAMP COURSES, HOLLOW WALLS, AND TIES 


length. These schedules give all necessary 
pafticulars, and though the regulations are not 
binding, except in London, they serve as a useful 
guide for reference in other districts in which 
such particulars are not prescribed by the 
local building regulations. 

Th» external face of a wall is, as a rule, built 
throughout in the same plane, but where the 
thickness of the wall may be decreased it is done 
by omitting at definite stages one half-brick of 
the thickness [85]. Such a reduction is termed 
a set-off, and in most cases occurs on the inner 
fare at a point where a floor is to be carried, 
advantage being taken of the ledge formed by 
the set-off to support the floor, In the case of 
a par.y wall this reduction is mad* on each 
ride and amounts to 2) in. Sometimes, for 
convenience of carrying the Jowest floor of a 
building, a set-off is required just above the base 
of the wall, and to form this an extra half brick 
in added to it at the base; but if this be done 
it is not necessary to increase the width of the 
footings ; thie thickening ranks merely as extra 
brickwork to carry the floor, and is built up so as 
fo include in its thickness the two top cournes 
of footings [72]. 

Sleeper and Fender Walls. It is 
often convenient and economical to form dwarf 
walls between the main walls to help to support 
the Jowest floor, and such walls are termed 
alreper walla, because they carry a wood sleeper 
or plate, which in turn carries the Hoor joists. 
Such walls may be a brick or half a brick thick, 
and will require footings, ‘They are often formed 
an honcycomh walla [82)--1¢.. every course is 
formed, not by laying the bricks so that the ends 
are joined together by a mortar joint, but by 
merely bedding the bricks in mortar with a con- 
siderable interval between the entla; stretchers 
only are used. The objects of this conatruc- 
thon are partly economy of material, but mainly 
the promotion of free ventilation below the floor 
— : such a wallis, of courae, less strong than 
an ordinary wall, but it is amply strong for 
alow wall subjected only to a vertical load ; 
it in rarely more than eight or ten) cours. 
hugh, Fender walls are usually one-brick walls 
built in front of a) fireplace on the lowest 
ktorey, to carry the hearth-stone and the floor 
joists, 

Damp Courses. At some point above the 
hase of the wall and below the level of the lowest 
floor it is necessary to insert in all walls, including 
sleeper walls, a layer of impervious material to 
prevent moisture from rising in the walls. The 
footings, and perhaps the wall itself for eome 
height, are usually in contact with the soil, and, 
being absorbent, will take up moisture from it ; 
and this will, if not interrupted, tend to spread 
upwards and render the brickwork damp. This 
laver of material in termed a damp course, and, 
obviously, must, to be cffective, be placed at 
such a level that at no point above it will the 
natural carth be in contact with the wall. The 
wall is carried up to the required height, and 
finished off with a level surface to receive 
the damp courae, which may be of various 
materials, 
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*Minerail Aephalt Damp Course. Prob- 
ably the very best material in the British climate 
consists of a layer of mineral asphalt 4 in. thick. 
The only ible drawback to this material is 
that, if — to a high temperature, it may 
soften and ooze out under the preasure of the 
walls above it. It is laid in the following manner. 
For the best work, after the brickwork is levelled, 
the mortar or cement should be allowed to get 
fairly dry ; thin slips of wood are fixed on each 
aide of the wall, so as to stand } in. above the 
bed ; the asphalt is melted in a cauldron, and 
becomes acmi-liquid, and is then, while still hot, 
poured over the wall and the top is levelled ; the. 
material cools rapidly and becomes hard. It 
should not be laid on wet mortar, as steam i8 
apt to be generated, and «mall bubbles formed. 

he wood edges are not always used; the 
material is Ko thick that it can be worked up to 
the edge ax it cools without running over, but 
there is more hability to unevenness in thickness. 
One great advantage of this material is that 
should there be any change in the level of the 
damp-proof course, it may easily be worked on 
to the vertical surface between such different 
levels, 

Other Damp Courses and Materials. 
Another excellent damp-proof course is formed 
of blocks of Aighly-glazed terra-cotta or earthen- 
ware, These are manufactured of different 
widths, xo that in walls of moderate thickness 
each slab extends through the full thickness of 
the wall. These slabs are usually 3 in. thick, 
and are perforated horizontally by a series of 
openings so as to form a ventilating course also. 
They should be laid on a bed of Portland cement, 
mixed with a little sand, and the vertical joints 
formed in the same mat>rial, and should have e 
similar bed above them. It may be noted here 
that where the expens: can be properly incurred 
it is very desirable to construct the footings and 
the lower part of the wall up to the damp course 
in cement mortar, Sheet lead in sometimes used 
as a damp course bedded in and covered by a 
laver of cement. One of the most usual forms, 
and « very economical and serviceable one, 
consists of two layers of good, impervious roofing 
slates Jaid on and between cement beds, and Bo 
placed that the joints in one course of slate break 
joint with the other course. Any of these are 
reliable, but care should be taken after they are 
laid to protect them till they are covered with 
brickwork. A mixture of tar and sand is some- 
times used, but is liable to soften and squeeze 
out if the wall is exposed to sunshine even in 
this climate. Felt is quite unreliable as a damp 
course; after a time, if constantly subjected to 
the action of moisture, it is likely to perish. 

Floors Below the Ground Level. 


It not infrequently happens that it is necessary 
to place the lowest floor of a building below the 
level of the ground surrounding it. When this has 


to be done the best course is to provide outside 
the wall an open area 3 ft. wide or more if 
porsible [77]. so that the wall is nowhere in 
contact with the surrounding earth. The level 
of the floor of this area must be taken down 
sufficiently low to bring it below the level of the 
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damp course, But in many cases circumstances 
ilo not permit of this treatment. and some other 
means must be adopted. 

A dry area [75] in sometimes formed by 
building a thin outer wall 4 in. or more from the 
iain wall; the bottem is carried down below 
the level of the damp coursy, and provided with 
a channel or drain to dispose of any moisture 
that soaks in through the outer wall; the top 
ix covered with stone slabs or brick arching, 
and openings are left at intervals to provide 
ventilation to the space between the two walls. 
The outer wall may absorb moisture from the 
soil and become wet, but the damp cannot pass 
directly to the inner wall; such a narrow area 
is difficult of access, and not entirely satisfactory. 
Where no open or dry area can be formed, a 
damp course placed above the ground level, 
though it will keep the walls above dry, will not 
protect the lower part of the walis, and in such 
a case there must be a second damp course below 
the fioor level, and provision must also be made 


for preventing moisture soaking into the wall 
between these levels. 

Vertical Damp Course. A vertica. 
damp course may be formed by covering, or 
rendering, the outer face of the wall with a Jayer 
of Portland cement and sand about an inch 
thick, or covering it with asphalt, which is best 
put on in two rather thin coats, say 2 in. each. 
A better plan still is to provide such a Jayer of 
asphalt in the thickness of the wall, where it 
forms a vertical damp course and is secure from 
any damage or interference [76]. This involves 
a straight joint in the thickness of the wall ; 
but the disadvantages of thix may be obviated 
by the use of bonding irons or ties to bind the 
two thicknesses together. The best method 
ix to build one part of the wall first, building in 
the iron ties, which are galvanised, at intervals 
of 1 ft. 6Oin. in every fourth course; the face 
of the wall is then covered with asphalt, leav- 
ing the outer end of the irons protruding from 
the face, and these are built in to the other. 
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thickness of the wall as it goes up. Such a 
wall is perfectly sound and entirely proof 
against damp, even in the case where the 
ground is actually waterlogged, and may be 
uxed in forming storage tanks for water. 

Another method is to build the two parte of 
this wall with » considerable cavity, say 14 
or 2 in., and to fill in this cavity with such a 
materia) as hygienic rock, which is a damp- 

roof material somewhat similar to asphalt; it 
in filled in hot into the cavity, and is impervious. 
Hf this be done the operatéon should be carried 
out at intervals of about four courses; if the 
cavity be allowed to become decper than this 
before it is filled in, there is some risk of air 
bubbles being formed in the material, which 
may then fail to keep out moisture. 

Hollow Walle. For buildings of ao 
amall clans, walls of one brick thick are allowed 
by Jaw and are sufficiently strong ; but they 
are not thick enough in an cxposed situation 
to keep out wet if accompanied by driving wind. 
In some situations even a brick-and-a-half 
wall built in cement will hardly do #0. For 
kuch positions hollow wallx are frequently 
employed ; these are formed throughout their 
height of two walls of brickwork, between which 
in a cavity varying from | t in. to 3 in. [79]. 
In some rural districta walla are permitted to 
be built 9 in. thick in this way, the bricks being 
used on edge instead of flat, and built as Flemish 
bond, the headers forming the tie between the 
innor and outer skins of brick. Such a wall 
is ugly in appearance, but would be likely to 
resist the weather better than an ordinary 
one-brick wall, As a rule, such a wall would 
not be allowed in any urban district, certainly 
not in London, and is, in any case, only suitable 
for work of no great height and requiring no 
great strength. As a rule, a hollow wall is 
built with an inner thickness of at least one brick 
und an outer thickness of at least a half brick, 
and the two are bonded together at regular 
intervals by some special form of tie. 

Wall Ties. Those may be of glazed terra- 
cotta [78] or glazed earthenware, and are of 
such a form that the inner end is built 44 in. 
into the inner wall, corresponding in height 
with an ordinary brick course, while the outer 
end is built into the outer wall at a level one 
course lower down. This form is adopted 
to ensure that, if any water should be driven 
through the outer thickness and reach the 
bonding brick, it shall be thrown back against 
the outer wall and not reach the inner one. 
The outer end, if it be built into a half-brick 
wall, is made only 2} in. long, and will have a 

uarter-bat in front of it to correspond with 
the wall facing. A cheaper and more usual 
form of tie ix made of galvanised iron, cast 
or wrought; the latter are the better. They 
are made with fangs at each end for building 
into the two walla, and the part corresponding 
to the hollow apace is formed with a dip or 
twist to enaure that any water will drop from 
it and not pags across the tie to the inner wall. 

Constructing the Hollow Wall. 
Sach a hollow wall should start from the level 


of the damp course or below it and extend above 
the —— ing. A channel should be provided 
at the bottom to carry off any water collecting in 
the hollow (74}, and great care must be exercised 
to see that in building the walls the mortar is 
not allowed to drop into and choke this channel 
or to lodge upon the ties ; it is best to have 
openings in the outer wall at intervals at the 
level of the channe) so that it may have any 
such mortar droppings removed on the com- 
pletion of the wall. 

Air Bricks. Ventilation must be pro- 
vided to this space by means of air bricks built 
at intervals into the outer wall near the bottom 
of it and also near the top; these are usually 
9 in. by 3 in., or 9 in. by 6 in., and may be 
made of brick earth, with a series of perforations 
passing right through, to allow of the passage of 
air, or they may be of cast iron. In the latter 
case they consist of a cast iron box of the 
thickness of half a brick, with an external 
plate of iron perforated to admit air [80 and 81]. 

Openings in Hollow Walls. When 
openings for doors or windows occur in such a 
hollow wall, the hollow space may be stopped 
at the jamb with narrow slates set in cement ; 
wherever the heads of timber frames or wood 
or concrete lintels run across the hollow, the 
upper surface must be protected by a small 
gutter of lead or zinc turned into a joint in the 
outer wall and long enough to project beyond 
both ends of the member to be protected, so 
that any water may be discharged into the hollow 
apace clear of any timber [86]. 

Upper Part of a Wall. In construct- 
ing a wall, the outer face is generally a perpen- 
dicular one, and is built throughout in a single 
plane, but there are likely to be, at certain 
puints, various departures from this plane face. 
In the first place, just above the ground level, 
the face of thir wall is sometimes set back, not by 
meaner of an offset, but by means of a moulded 
orsplayed surface. Such a projection at the base 
of the wall is termed a plinth, and in a brick wall 
is usually 2] in. or 4} in., but sometimes much 
more. cir moulded face may be of brick, or of 
stone, or terra-cotta (18, page 1947 ; and 70, page 
2177), and, in any case, is built into the wall as 
the work goes up; if stone or terra-cotta be 
uaed, the course must be arranged to bond with 
the brickwork, as already described. 

Forming String Courses. At higher 
points in the wall, bands of mouldings, termed 
string courses, may be built in so as to project 
beyond the face of the wall, and may be of brick, 
stone, or terra-cotta, ed so as to bond 
with the brickwork. In addition, it usually 
happens that the upper surface of such a ne 
course, if it be of brick, will be horizontal, 
as there will be many joints, water is likely to lie 
in the top and find ite way in. To obviate this, 
either the top is cov by a strip of lead, 
turned up against the wal] above and into a 
brick joint, or the surface is covered with a layer 
of Portland cement mixed with sand, the upper 
surface of which is inclined, or weathered, 80 as 
to throw any water away from the wall; this 
is termed a weather fillet [ST]. Any horizontal 


upper surface of brickwork that has to be formed 
should be so protected. 

Corbelling. It may often happen that 
it 1s desired to project a portion of the upper 
part of a wall beyond the lower so that its face 
overhangs the lower of the wall—e.g., auch 
a projection is often formed to provide the extra 
thickness required to form the ——— and flues 
of an upper storey. This may be done in brick- 
work by corbelling or oversailing [88], which con. 
fists in projecting successive courses of brick- 
work so that the face of each slightly overhangs 
the face of the course below—exactly reversing 
the arrangements of footings. No ringle course 
should project more than 2} in. beyond the 
course below it, and for many purposes a pro- 
jection of 1) in. is more satisfactcry. In the 
former case, four courses, an 1 in the latter eight 
courses, will give a projection of 9 in. 
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to ensure that water shall not lie upon it and 
soak into it. In some buildings the top of the 
wall is completely covered by the roof which 
overhangs it, and so far as protecting the wall is 
concerned, no better plan is possible. But in 
towns such an overhanging roof is often not 
permissible, and the roof must finish behind the 
wall, or, if it covers part of the wall, a thickness 
equal to one brick at least, is carried up, and is 
termed a para pet | 16, page 19409). In either cage 
the top must be protected xo that rain falling upon 
it will not soak in. An inexpensive and effectual 
method is by forming a tile creasing at the top. 
This consists of laying on the upper surface of 
the wall two or more layers of hard, impervious 
rooting tiles so as to overhang both faces of the 
wall. These are laid in cement, so as to break 
joint, and, in fact, form a damp course at the 
top of the wall; they are usually finished by a 
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In cases where the upper part of a wall is to 
be rough cast or hung with tiles, the lower part 
of this wall is usually finished with two or more 
courses of corbelling so as to throw out the lower 
edge of the tiling or rough cast [88]. Sach a 
corbel course may be formed of plain or moulded 
bricks, or of a mixture of plain and moulded 
bricks. Where each course projects 2] in., it is 
desirable to use header bond, but with a projce- 
tion cf 1} in. stretcher courses may be used. 

Cornices. Sometimes at or near the top 
of a wall a large and elaborate group of 
mouldings is corbelled out from its face, and 
in this position the term roernice is given to 
such a feature, which is an architectural enrich- 
ment, and not essential to the structure [87]. 
Such a cornice may be formed of brick, and will 
include courses of plain as well aa moulded, and 
very possibly enriched bricks. When formed of 
such small material, great care is required in 
putting together such a cornice, the corbelling 
out of which must be carefully done. The upper 
surface must be protected by work or 
cement, and the wall is often carried up beyond 
the top of the cornice, forming a blocking cuurse, 
to counteract the tendency of such a feature to 
overbalance. Any cornice of brick must be 
designed to be of only a moderate projection, 
and cannot overhang to the extent that is 
possible with one formed of long stones. 

Protecting the Top of a Wall. 
The top of any wall requiree some special care 


course of plaip or bull-nose or half-round bricks 
set on edge and built in cement. Such a course 
of bricks forming the termination of a wall is 
termed a coping courac. 

Special Copings. For rather better work 
brick or terra-cotta copings of special design 
[17, page 1944) are made in large blocks so as to 
reduce the number of joints, and so akg to over. 
hang both faces of the wall, and a hollow should 
be formed in the under surface of Kuch a coping 
block on both sides of the wall, so that any 
water running from the upper surface shall drip 
from the edge of the coping and fall clear of 
the wall, and not drip down the face of it; such 
a hollow is called a throad. 

Copings are made in a great. variety of forms 
and widths to suit different styles of architec- 
tural] treatment and individual tustes. In some 
the water is thrown off one edge of this coping, 
which is then styled a weathered coping; or, if 
a plain surface be formed to throw the water off 
both edges, it is termed a saddle-back coping, 
and others are termed moulded copings. 

Finish to Ramps and Sloping Sur- 
faces. A curved surface forming the top of a 
wall in such a feature as a ramp must have the 
bricks cut to the — form, but is usualiv 
finished with a coping of brick on cdge which, 
if the curves are sharp, must be axed. This is 
to avoid finishing the top of a wall with small 
pieces of cut brick, which would casily be dis- 

placed, and the cut surfaces of which would be 
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particularly liable to absorb moisture. Where the 
width of an external feature, such as a chimney 
stack, requires to be reduced, simple offsets are 
both ugly and unsuitable, and such reductions 
may be made by forming a double slope across 
the thickness of the wall with a small gable 
covered with tiling or a coping, or by a single 
slope finished by what is described as tumbling ; 
this consists of a series of brick courses set at 
right angles to the slope, and the lower surfaces 
cut to fit on to a horizontal bed, the object being, 
as in the case of a ramp, to show only whole bricks 
on the exposed surface. 

Effect of Heat on Brickwork. If 
brickwork be executed in very dry or hot weather 
the bricks themselves will be dry ; if laid in this 
condition they are likely to absorb the water 
from the mortar to such an extent as to interfere 
with the action of setting, and at such times the 
bricks should be well wetted before use. This 
in best done with a hose before they are carried 
to the scaffold. ‘ 

Effect of Froat on Brickwork. 
Brickwork in mortar should not be executed 
during the prevalence of frosty weather, the 
danger being that the water in the mortar will 
be liable to freeze. In Norway it is held that 
with due precautions brickwork may be safely 
carried on when the thermometer stands at 
14’ to 18° F., and even when it is as low as 
OF, bot that it ceases to be economical 
when the temperature is below about 14° F. 

At theae temperatures work is executed with 
mortar mixed with quite freshly-slaked lime 
made in small quantities and used while still 
hot, and the — of lime is increased as 
the temperature becomes lower, so that setting 
may take place before freezing. The bricks must 
be quite dry when used. Bricks exposed to rain 
or frost must not be employed, and after any 
temporary stoppage of work the top of any 
piece of brickwork must be cleared of any ice 
or snow before work proceeds. When the frost 
in not severe, work may usually be carried on 
in cases where a quick-sctting cement ia used. 

The top of a wall may be protected during 
frosty weather by covering it with felt or sacks 
and boards; the mortar joints may be affected 
for some little distance into the wall, and must 
be then raked out and pointed, but if the 
damage extendas far into the wall the only remedy 
is to take down and reinstate the work. 

Finishing Mortar Jointe. The mortar 
jointa on the face of the wall may be finished in 
various ways, but they are rarely left just as 
they are formed in laying the bricks. If the 
aurtace of the wall is to be plastered or rendered 
{93}. the mortar in both horizontal and vertical 
jointa is raked out for a depth of about j in. ; 
this ia to give a better hold or key to the plaster. 
If the face of the wall is to remain ex the 
joints are carefully finished, and this 

tly im proves the appearance of the brick work. 

f the weather be suitable, this may be executed 
as the work proceeds, and the joints are then 
said to be struck (90]; if the work is of such 
a nature that it can be completed in this way 
without fear of frost, it gives good results 


Where frosts may be expected to occur before 
the walling is complete, it is usual to rake out 
the joints to a depth of about 3 in. as the wall 
is built, and to finish the whole face of the wall 
when completed, and this process is termed 
pointing [92]; it involves reinstating the stages 
on the scaffold to carry out the work better 
than is — for merely making good the 
pele holes, and the work must be well wetted 
fore pointing. In the case of old walls, in 
which the mortar jointa show signs of decay on 
the surface, this method is always eaploved: 

The actual finish of the face may be made in 
a varicty of ways, and many of these may be 
used whether the joints are struck or pointed. 
The joints are actually formed with the trowel. 
A special small trowel is sometimes used, and 
a jong straight-edge. 

Fiat, or Flush Joints. Fiat, or flush 
joints [94] are those in which the mortar is 
flush with the face of the wall and vertical ; 
this is sometimes varied by leaving a line drawn 
along the centre of the joints by means of an 
iron jointer. 

Struck Joints. Struck joints [90] are 
formed with an inclined face ; the lower edge 
it flush with the brick below and is struck with 
the trowel and straight-edge ; the upper edge is 
pressed back so that any water dripping from 
the brick above will be thrown off by this 
surface on to the face of the brick below ; this 
form of joint is sometimes described as 4 
weathered point. 

Keyed joints (91] are formed by drawing a 
rounded iron along the centre of a flush joint, 
giving it a hollow s°ction. 

A receased joint (98) is formed by setting back 
the face of the mortar behind the face of the 
brick ; but this is not so good a protection to 
the wall as a weathered joint. 

Tuck pointing [96] is generally used to con- 
ceal the defects of inferior work. The joint is 
tilled flush with mortar ; the wall is then rubbed 
down with a soft brick, so that the bricks and 
mortar are of a uniform colour, or a wash of 
ochre is sometimes applied ; finally, a fine line 
of white putty is worked on to the centre of the 
surface of the joint, so as to give the appearance 
of gauged work. 

orming Toothings. If for any reason 
a cross-wall cannot be built at the same time as 
the main wall from which it starts, a toothing is 
formed in the main wall—i.e.. in every alternate 
course a recess the full width of the cross-wall and 
2} in. deep is formed by building in the closers 
used to bind the cross-wall only. This allows of 
the cross-wall being properly bonded to the main 
wall when it is built, but unless the walls are built 
in cement the main wall will have settled down 
slightly before the croes-wall is erected, and 
this, too, when built will in time settle down aleo, 
and a fracture at the joint may result. 

If a new wall has to be bonded to an old one 
it is usual to cut out toothings the full thickness 
of the new wall thrae or four courses high, and 
—— 4} inches into the old wall, and to 

uild the new deal them. 
o 





STOCK-IN-TRADE 


Analysing Transactions. Obtaining Goods on Credit. The Invoice Guard 
Book. How to Use It. Filing Invoices. Trading A‘c. Goods A’c 










— 7 
CLERKSHIP 
16 


Caaatinuest frets page ahd 





By A. J. WINDUS 


ALL systems of accounting have for their 

common object the recording and claasify- 
ing of transactions, and this is equally true of 
xingle-entry as of double-entry methods. In 
double-entry, analysis and synthesis are the 
vital processes, but in single-entry systems 
analysis is not an active principle but an ac- 
vidental circumstance, and therefore any 
classification obtained by single entry is seriously 
defective. 

By synthesis is meant firstly the building 
up of items into accounts, and lasthy the con- 
solidation of open accounts into a few great 
classes in the Balance Sheet. There are also 
intermediate stages which will claim our atten- 
tion. 

What We Understand by Analysis. 
Ry analysis we understand the — resolving 
of transactions, accounts, items, totals, into 
their constituent) parts for the purpose of 
forming fresh combinations or of deducing 
other information than what appears on the 
surface, Thus, the total of the ° Paid © column 
of the petty cash book, at page 403, is broken 
up into various sub-totals., so that in place of 
one set of figures amounting to £80) 138. 11d. 
we have six new sets or combinations to deal 
with. Again, in double-entry systems. to 
register a transaction it ik necessary to analyse 
it—that is, to discover the debit: and credit 
elements of which it in composed— before 
entering it in a specialised book of original 
entry or in the journal. 

Gooda Bought on Credit. 
entry, however, this rule 
in the breach than in the observance, for 
we usually find but one aspect of a transac: 
tion noted. Thus, where goods are bought on 
credit: some persons adopt the free and casy 
method of making entries straight from the 
invoices to the creditors’ accounts in the Jedger, 
and imagine that a saving of time is effected 
thereby. But if short cut« are to constitute 
the sole test of merit in bookkeeping, then 
the most summary way of dealing with the 
matter would alko be the best—namely, to 
refrain from opening any accounts at all with 
creditors, As the monthly statements arrived 
they would be compared with the invoices 
already passed, and. if correct, cheques or cash 
would be remitted in settlement ; if incorrect, 
explanations would be asked for. 

Everyone knows that. were such a course 
adopted, two of the principal objects of book- 
keeping—to furnish information as to the 
financial condition of a business. and also with 
regard to its progress—would be defeated. Few 
single-entry bookkeepers go to this extreme, 


In single 


is “ more honoured | 


and yet the methods of the rest: are scarcely 
more efficacious in tracking the progrese of an 
undertaking than the policy of inaction pursued 
by the minority. 

The Invoice Guard Book. Many 
single-entry bookkeepera use an invoice guard 
book similar to the order guard book (deseribed 
on page 776}, as the medium for posting in- 
voices to the ledger ; but all of them stop short 
of double entry. which is frequently confounded 
with double posting—it being supposed that 
every invoice must first be posted to a creditors 
account, and then to some other account, so 
that if there were two hundred invoices there 
would be four hundred postings, Of course, 
the only thing necessary to complete the double 
entry here is to ascertain the grand total of 
the invoices as posted from the guard book, 
or from the invoice journal, and to post. this 
total to the debit of some account in the ledger 
representing goods, 

There is one objection to the use of guard 
books which might easily be removed, since it 
grows out of the absurd practice of crowding 
the invoices due to an exaggerated sense of the 
value of space. Tt is usual to secure invoices 
in the guard book by means of “ stickphast,” 
gum, or some other adhesive substance, and to 
fold them to a uniform size in much the same 
way as letters received are folded for filing 
away in pigeon-holes, ‘Tous, from half a dozen 
to a dozen invoices may be accommodated on a 
single page of the album; but) the irritation 
and loss of time occasioned by having to unfold 
invoices when required for reference outweigh 
the paltry economy of #pace achieved. 

How the Guard Book Should Be 
Used. It has been sought to mitigate the 
annoyance by endorsing upon the outaide of 
each invoice ceriain particulars as date, name 
of creditor, and amount, but although this 
plan facilitates reference it entails labour which 
might be avoided. The remedy consists in 
fixing the invoices into the guard book and 
leaving them unfolded, the second invoice being 
placed immediately below the first or on the 
next page, should the first happen to take up 
too much room to allow of a second bei 
affixed beneath it. The third invoice woul 
follow the second, and «0 on. The guard book 
would have to be renewed more often under 
this plan than under the old method, but a 
book of 500 or 1,000 pages would be ample 
for a year's invoices in the majority of cases, 
Moreover, where the books are kept by double 
entry and an invoice journal as well as a guard 
book is used, the invoices in the latter may be 
so arranged as to overlap one another, but 
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without interfering to appreciable extent 
with case of reference. such a case, only 
the lower border of the back of each invoice 
is gummed to the guard book, the second invoice 
being affixed at a sufficient distance below the 
line of adhesion of the first to ensure that the 
unattached portion does not cover up the 
heading of the invoice which it overlaps. 

Filing Invoices in Guard Book. 
Invoices are filed in the guard book in alpha- 
betical order at weckly or other intervals, and 
from thence are entered into tho invoice journal. 
On cach invoice is noted in red ink or blue 

ncil—black ink does not show up well—the 
olio of the invoice journal on which it is entered, 
and in the journal is noted either the page of the 

uard book where the invoice itself is to be 
ound or the serial number given to the invoice 
upon its being passed for filing and entry. 

Tho using of a guard book without an invoice 
journal is not necessarily incompatible with tho 

rinciples of double entry. In some wholesale 
1oures the guard book is elevated to the dignity 
of a journal. On every pago a money column 
is provided into which the invoice amounts are 
extended, each amount being exactly opposite 
the total of the invoice to which it relates. The 
various invoices are posted separately from the 
guard book to the ledger, and the double entry 
m completed by posting the total of the money 
column to purchases account in the ledger. 

By reserving u separate guard book for cach 
department. of a business a second and closer 
analysis of tho transactions represented by the 
invoices is effected. In lieu of one grand total 
for purchases during a given period, we obtain 
ax many guard book totals as thore are depart- 
ments ; and the information will be of service 
whon inquiry is made as to which departments 
are reaponsfble for profita, and which for losses, 
and the oxtent to which tho different depart- 
menta have contributed thereto. 

Where but one invoice journal or guard book 
in kept for all departments the analysia in the 
first instance merely resolves the invoice trans- 
actions into their debit and credit clements, 
there being one debit to purchases account (or 
goods account) as against a number of credita 
to the sellers of the goods. 

Analysie Columns in the Invoice 
Journal. To distribute purchases over the 
various departments of a business, so that each 
department shall be charged with the f it 
reovives into stock, the original analysia must 
be supplemented by a further dissection, for 
which pu analysis columns, similar to those 
in the analysis petty cash book, are sometimes 
inserted in the invoice journal, each column being 
headed with the name or number of a depart- 
ment. In other instances, dissection sheets are 
resorted to. These will be explained in due 
courre. 

It is doubtful whether, in view of the modern 
tendency to discard bound books in favour of 
loose-leaf books, card systema, and the like, the 
gaard book will long survive the attacks made 
upon it. It has, however, justified its titl by 
guarding the documents entrusted to its keeping. 
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and while capable of improvement in some re- 
aspects, it excels in others. 

Trading Account. Students may find it 
useful to refer to our previous remarks upon the 
treatment of invoices [see page 977], after which 
let us consider the following transactions as they 
appear in the synopsis at p 1750 and 1751— 
namely, (c) to (g) inclusive, {¢) and (u). It will 
be observed that they all relate to goods, some to 
purchases—(c) and (¢}—some to sales—(d), (e). (/), 
(g}—and one to returns (u). Formerly, book- 
keepers recognised no other classification for such 
transactions than that of “‘ goods”’ or “ mer- 
chandise,”” but the normal development of the 
analytic method has changed all that, and tho 
primitive goods account is now broken up into 
several sub-accounts, which are periodically 
united under the title of Trading account. 

This departure from ancient custom indicates 
that the old method has been tried and found 
wanting. Let us see why the Goods account 
stands condemned at the present day. The 
theory upon which it was constructed was 
simple enough, and was derived from the fact 
that the chief business of a trading concern is to 
buy goods and to sell them at a profit. It was 
argued with some show of reason that if one 
account were opened, and debited with all goods 
coming in and credited by all goods going out 
during a given period, and if at the end of that 
period this account were also credited or dis- 
charged by the value of the unsold goods or 
stock on hand (if any) af cost prices or under, 
and a balance struck, then the amount by 
which the credit side of the account exceeded 
the debit side would represent profit—not ulti- 
mate or nef profit after all expenses had been 
paid, but great or gross profit on the goods 
actually sold, minus any low which had occurred 
by depreciation of the goods remaining unsold. 
In like manner, the amount by which the debit 
side of the account exceeded the credit side 
would represent Joss—not final loss after all 
expenses had been paid, but the initial loss on 
the goods actually rold, plus any loss which had 
occurred by depreciation of the goods remaining 
unsold. Depreciation, it may be added, has to 
be reckoned with whenever stock is become 
shopworn, unfashionable, or obsolete, or when- 
ever it has suffered damage or deterioration 
such as renders it unsalable except below cost, 
when it may truthfully be said to be offered “at 
a sacrifice.” In the latter case, the probable 
extent of the losa when the goods are sold will 
be the measure of depreciation in the stock of 
those particular goods. 

The Account. The prvof relied 
upon by the old-time bookkeepers to establish 
the foregoing theory will now be given. and its 
limitations yd earns This will enable us to 
understand why the goods account has been 
discarded by the modern accountant. 

Mr. Andrew Crawford, of Liverpool, is the 
patentee of a portable heating and cooking 
ap us which he desires to introduce to the 
public under the trade name of the “ Triumph "’ 
oil-stove. He decides not to risk his capital in 
building a factory and in laying down a suitable 


plant for making stoves of this description until 
evidence is forthcoming that the article has 
obtained a firm hold upon the public favour. 
No surer testimony to the existence of a genuine 
demand for an article can be found than that 
supplied by the steady increase in the sales of 
that article, season by season and year by year, 
and this is the evidence Mr. Crawford requires 
before embarking upon a course of action which 
would necessitate a large outlay of capital. 

But if he will not make the stoves himself 
he must procure someone to make them for him. 
He therefore enters into negotiations with the 
Birmingham firm of Jones, Price & Co., hard- 
ware manufacturers, who undertake to supply 
his wants upon mutually satisfactory terms. 
The contract between the parties as finally 
drafted provides, among other things, (a) that 
Messrs. Jones, Price & Co. shall manufacture 
* Triumph ”’ stoves exclusively for the patentee 
and to his apecification ; (b) that the patentee 
shall order from the manufacturers a minimum 
number of such stoves during the currency of 
the contract—that is to say, within a period 
of three years from its initiation—and shall 
have the right to order as many stoves above 
such minimum number as he shall require ; (c) 
that a fortnightly delivery of stoves to the 
patentee shall be made at the rate of not less 
than a epecified number per annum ; (d) that 
the price per stove delivered at the patentce's 
warchoure in North John Street, Liverpool, shall 
be &s. Gd. for size A, and 11s. 4d. for size B: («) 
that statements of account shall be rendered 
monthly, and that same shall be subject to 
3} per cent. cash discount if paid within 10 days 
from the date thereof. 

Grose and Net Profits. So far, then, as 
goods coming in are concerned, Mr. Crawford 
x in the position of a wholesaler, but he 
has now to make up his mind whether he 
will attempt to reach the public direct or 
through the retailer. If he decides in favour 
of the latter, and perhaps the wiser alter- 
native, he will have to be content with a 
tomewhat amaller rate of grow profit, because 
the retailer is also entitled to a profit, and usually 
obtains a higher percentage of profit than the 
wholesaler. If “ Triumph " stoves were offered 
to the public at exorbitant prices, there would 
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be an abatement, or possibly a total cessation, 
in the demand for them. Generally speaking, a 
small turnover with a high rate of gross t 
is not so guod ax a larger turnover with a lower 
rate of protit. Take the case of a retailer who 
has been making 33} per cent. “on returns "— 
that is to say, on an average the cost price of 
each £150 worth of goods sold is £100. On sales 
amounting to £3,000 the gross profit would be 
one-third of that sum, or £1,000. 

Let us assume that the conditions were such 
that the profit of £1,000 provided a sufficient 
margin out of which to pay tixed expenses, or 
establishment charges, as rent, salaries, trade 
expenses, and the rest. The residue, after the 
whole of these expenses had been met, would 
be atyled “net profit,” and would belong to the 
proprietor. 

Reduced Rate of Profit. Suppose, 
now, thas the retailer determined to make a 
bid for an increased volume of business by 
lowering his prices somewhat, so that, instead 
of securing on an average 33) per cent. gross 

rofit, he obtained 25 per cent. only, and that, 
argely owing to this stimulus, the second year's 
turnover was double that of the first year. What 
has happened ¥ In the first place the sales have 
grown * £3,000 to £6,000, and the gross 
protit from £1,000 to £1,500. But it: may bo 
asked : “Is not this additional £500 swallowed 
up in extra expenses 2” Not unless thore has 
been mismanagement or dishonesty. It ix a law 
of business—the persistent violation of which 
invariably ends in disaster—that establishment 
charges must increase at a smaller ratio than 
the sales in respect of which they have been 
incurred. On this basis it is clear that, allowing 
for aslight natural increase in the fixed expenses, 
due to an increase in the sales and to ot her causes, 
the retailer would «till be better off when he was 
getting 25 per cent.on a turnover of £6,000 than 
when he was earning a higher rate on a lesser 
volume of business. 

During the first year of his contract Mr. 
Crawford took delivery of 5,732 A ° Triumphs ” 
at Xs. 6d., and 1.476 B° Triumphs" at Pls. 4d. 
His credit sales throughout ile same period 
were 5,432 A stover at 10n., 1419 B stoves at 
13«. dd. ; 217 A stoves and 140 B stoves were, 
however, returned by customers for various 
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reasons, and 79 stoves (28 A and 51 B) were sent 
back to the factory as being defective. There 
were no cash sales. With t facta before us 
we can exhibit the goods account in an abbre- 
viated form, but. it should be borne in mind that 
the account here given is not a copy, but a 
summary of the account in Mr. Crawford's 


a 

e goods account is here shown in condensed 
form, but Mr. Crawford has adopted the detailed 
form which, at much greater length, supplies 
lesa real information. For every purchase, a 
journal entry is made debiting goods account 
and crediting Jonea, Price & Co., and for every 
sale the customer is debited and goods account 
credited. Conversely, for returns to factory 
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(returns outward), J. P. & Co.'s account is 
debited and goods account credited ; for returns 
from a customer (returns inwards) goods 
account ia debited and the customer's account 
credited. This is double entry with a vengeance ! 
The number of items on the credit side of goods 
account may be gauged from the fact that in the 
firat year of trading 249 accounts have been 
opened with retail ironmongers and others. 

urthermore, a great many customers have sent 
repeat” orders, so that there are probably not 
lesa than six or seven hundred postings to goods 
account on the credit side alone. The debit. side 
ia briefer, since it relates chiefly to purchasea 
from Jones, Price & (Co., who despatch and 
invoice goods to Crawford fortnightly, aa per 
contract, 









In a goods account built up item by item, not 
only are time and space squandered as the direct 
result of the method employed, but the account 
itself is perplexing, because it fails to discriminate 
between purchases and returns inwards on the 
one side, and between sales and returns outwards 
on the other. Omitting dates and journal folios, 
the goods account in Mr. Crawford's ledger 
would be set out as below. 

Comparing this with the former goods account, 
marked No. 2, we observe that, despite varia- 
tions in structure, the two accounts agree as 
to the amount of profit balance, and as to the 
amount of stock in hand. But the goods account 
has not fulfilled ita office by merely disclosing 
the value of the stock in hand and the amount 
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of grows profit earned ; we wish also to know the 
rate of groas profit, the number and selling value 
of stoves sold in each month, the number 
returned, the total sales and purchases for tho 
year, the ratio of returns to sales, and other 
useful facts about the business which are capable 
of being elucidated by means of the figures con- 
tained in the goods account. It thus appears 
that the form of the goods account is a matter of 
importance, because to be of service the informa- 
tion stored up in that account should be always 
accessible. It is a step in the right direction 
when specialised books of original entry are 
substituted for the journal, the monthly totals 
only of purchases and returns inwards, sales and 
returns outwards, being passed through the 
journal and posted to the goods account. 
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By F. L. RAWSON 


NATURALLY the principle of the automobile 

has been applied to omnibusea for public 
traffic, and strenuous efforts have been made to 
atrive at a satisfactury design for such vehicles. 
Hitherto, although a fair measure of succoss 
has been attained. it cannot be said that the 
difficulties have been overcome. One of the 
principal troubles is the coset of tyres, which 
amounts to 2d. per car-mile on the average—a 
very serious item. Many motor- bus services 
have already been put in operation, although 
the Roval Commission on London Trafic, 
which reported last year (1905), did not con- 
sider that the vehicle offered a anlution to the 
problem of rapid transit, in its present stage of 
evolution. 


The Motor-"bus. Undoubtedly the motor- 
“bus will be developed into a practical and com- 
mercial success, and will in time displace the 
great majority of the horse-drawn busta at 
present plying in the streets. Unlike the electric 
tramcar, its chief rival, the motor-bus can 
thread its way in and out through traffic, and is 
thus enabled to compete in speed with the 
former. Its carrying capacity (34 feats) ix 
about half that of the tramcar, so that twice 
as many ‘buses are needed to cope with a given 
traffic; but it has the great advantage that it 
in not tied to a fixed route, and is free from 
the heavy burden of capital and maintenance 
charges due to the costly track required for the 
tramear. There is no doubt that in sparsely 
populated districts, where the trafic would not 
justify the expense of a tramway, the motor-'bus 
will be, and indeed already is, a most valuable 
means of transit ; as a feeder to tramways and 
branch railways, it will be almost indispensable. 


Prepared Tracks. Obviously the use of 
a carefully-prepared track for the wheels of 
carriages and waggons greatly facilitates pro- 
gression. and, in places where traffic was 
particularly heavy or the gradients severe. slabs 
of stone, wood, or iron were laid down many 
years ago to secure this advantage. From this 
custom arose the modern tramway, or street 
railway, in which steel rails are laid flash with 
the street surface, and the vehicles are provided 
with flanged wheels suitable for running thereon 
without liability to become derailed. In order 
to prevent the road material froin clogging the 
fl and hindering progreas, or throwing the 
wheels off the rail, the latter is provided with a 
lip, forming with the head of the rail the so- 
called groove. Qn such a tramway heavy 
vehicles can be hauled with eane, and as 
tramways are almost invariably employed for 
public service only, the vehicles are arranged to 
acco ate as many passengers as possible. 
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Horse Tramways, Inthe great majority 
of foreign countries the cars consist of a covered 
platform carrving a series of seats, providing 
sitting accommodation for from 20> to 30 
passengers ; in Great Britain, on the other hand, 
it is the usual custom to add a second tier. or 
deck, to which access is gained by a staircase, 
and the seating accommodation is thus raised to 
about 40 passengers. The smaller cara are 
sometimes hauled by a single horac or mule, 
but two are required to propel the larger cars. 
which weigh four or five tons cach when empty. 
On horse tramways through urban districta a 
speed of about six miles an hour is maintained, 
including stops, and the charge made is usually 
about Id. per mile: this sum, however, leaves 
very little margin for protit sometimes nane 
at all. 

Power-driven Vehicles. For thins 
reason continual attempts have heen made to 
substitute a more economical means of haulage 
than horses. Cars hauled Ly small steam 
locomotives have been used in many places, 
while gas power and compressed air have also 
been tricd, but without munch success, 

Cable Traction. In districts where the 
traffic ig very dense and continuous it has 
been found practienble to haul the ears hy means 
of an endless cable, traversing the whole length 
of the line, and running in a conduit beneath 
the roadway. Connection id made with the 
enable by means of grippers, which pass through 
avlot in the surface of the rondway, and can be 
attached or removed when desired. The advance 
of the times, however, has led to the abandon. 
ment of this cxpensive system in the great 
inajority of eases in favour of the use of 
electricity as the propelling agent. Cable traction 
in valuable on steep hills. 


Electric Tramways. Sceing that electric 
power has been proved the mon. econo- 
mical, as well as the most convenient and 
efficient, of all mechanical tractive agents, it in 
unnecessary .to dwell upon its forerunners. 
There were in November 1905, 3,100 miles of 
single tramway track in this country worked 
by electricity ; almost the whole of theae are 
operated by means of the overhead conductor 
aystem, the only exceptions being found in 
London, Bournemouth, Lincoln, and Wolver- 
hampton. 

In London, the County Council has cquipped 
26 miles of double track with the underground 
conduit system ; in Bournemouth the corpora- 
tion has adopted the same system for a — 
of one mile in the centre of the town, and in 
Wolverhampton the town connc | has utilised the 
Lorain surface-contact system, in which the 
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car obtain their supply of electrical energy 
through meta! blocks laid in the street surface, 
projecting slightly above the latter, and con. 
nected with the electric underground cables only 
while the car is actually over the charged con- 
tact studs. Another surface-contact system, 
called the Dolter system, i about to be 
laid down in Torquay, and a third, the’ G. B. 
system, haa just been ins‘alled in Lincoln. 

bviously, however, the overhead ystem is the 
most ee as it is also by far the cheapest 
to instal, and even where other systems have 
been used, ax in London and Wolverhampton. 
extensions are being carried out on the overhead 
xyxtœnm. 


Coat of Electric Traction. he average 
cost. of electric traction—to the passenger— is 
about jd. per mile. The speed depends upon 
local regulations, being generally from 8 to J2 
miles per hour, including stops. In some cases, 
however, a speed of 14 to 16 miles per hour is 
allowed, and on private right-of-way the speed 
is limited only by considerations of safety and 
economy, though not usually exceeding 25 to 
30 miles an hour, In America the tramways 
have undergone greater development than in 
thin country, extending for many miles round 
and between most of the large towns ; adjacent. 
tramway systema have been linked up to form 
huge net works, extending sometimes for literally 
hundreds of miles. and very high speeds are 
maintained on the inter-urban lines, often 
reaching 50 or 60 miles per hour. 

In this country the tramways are dargely in 
the hands of the local authorities, and some of 
them have atained very considerable dimen- 
sions; for example, the Corporation of Man- 
chester owns or works 150 miles of single track ; 
Glasgow controls 147 miles. and Liverpool 
103) miles. C al pa through communication 
has been effected between many large towns, 
such as Leeds and Bradford, Liverpool and 
Bolton, Glasgow and Paisley. Naturally, the 
competition has reacted detrimentally upon the 
railway suburban traffic in many cases, in some 
of which the railway company has had to adopt 
electrical traction, while in at least: one other 
the suburban railway service has been totally 
discontinued. An enormous traftic is carried 
on the tramways ; for example. the population 
of Liverpool was carried 167 times over last 
year, that of Manchester 168 times, and that 
of Glasgow 106 times. 


Electric versus Steam Traction. In 
spite of the encroachments of electricity upon the 
preserves of the steam locomotive, the latter still 
easily holds its own in the sphere of long-distance 
transit, and is likely to do so for many years to 
come. Electric traction has the great advantage 
that almost unlimited power can be applied to a 
car or train, so as to accelerate the latter very 
quickly, whil> it is also poasible, with electricity, 
in the act of stopping, to recover a considerable 
proportion of the energy stored up in the 
moving mass. Thus, electric traction is pre- 
eminently adapted to cases where a frequent 
service is necessary, with numerous stops, 
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conditions which are met with in urban and 
suburban traffic, but not at all in the case of 
long-distance journeys. For the latter heavy 
trains run at long intervals are more suitable, 
for the maintenance of a frequent service of 
stopping trains, which are necessarily slow trains, 
would absolutely cripple a main line express 
service on the same line of rails. Moreover, the 
cost of the complete conversion of a long line to 
electrical working, entailing the reconstruction 
of the rolling-stock and the reorganisation of the 
whole system of running, is at present prohibitive. 
Consequently, though electrical science has now 
made such progress that long-distance service 
in perfectly feasible from an engineering stand- 
point, it is impracticable from the commercial 
point of view. Progress in this direction must 
come by xtages. In the meantime steam remains 
supreme. 


Steam Railways. The British railway 
Kystem asa whole is unsurpassed throughout the 
world for speed and safety ; it consista of about 
36,000 miles of single track, on which the average 
traffic is exceedingly dense. On the basis of groas 
receipts, the passenger traffic constitutes 43 per 
cent., and the goods and mineral traffic 57 
per cent. of the total ; the average groas receipts 
per mile of single track open for traffic amount 
to £3,100) per annum, but the traffic varies 
enormously, according to local conditions. For 
instance, the receipts per mile of track on the 
Central London (Electric) Railway amount to 
no less than £50,000 per annum, entirely pas- 
xenger traffic, although the average charge is 
only about Jd. per mile. Owing to the constant 
increase in the traffic, the tendency for many 
years has been towards Jonger and heavier 
trains, entailing the construction of enormously 
powerful locomotives. It) is not uncommon tor 
a locomotive with ita tender to weigh 100 tons 
or more, and mineral trainloads of nearly 2,000 
tons are met with. In America the latter reach 
3.000 tons. The adoption of corridor coaches, 
while greatly increasing the comfort of passen- 
gers, has also increased enormously the ratio of 
the deadweight to the paying weight carried, 
from something like 4 cwt. per passenger to 
14 ewt. The average speed attained is about 
30 miles per hour; express trains commonly 
reach 50 miles per hour, including stops, and 
some long-distance runs of nearly ‘ miles 
are regularly covered at the rate of 55 miles an 
hour, involving the occasional] attainment. of 
rpeeds of 70 to 80 miles per hour. It is not likel 
that any material advance on these speeds will 
be effected with steam propulsion, but electric 
trains have been run experimentally at as high 
a rate as 130 miles an hour. 


Goods and mineral trains, of course, travel at 
much lower rates, from 15 to 25 miles per hour. 
The great difficulty met with in connection 
with traffic in this country is the extremely 
varied character and the small! quantities of the 
goods despatched. The ave load of a 10-ton 
waggon is only 2 tons; the bulk of the con- 
signments do not weigh more than } ton each, 
and an enormous number amount to only 
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RECENT INVENTIONS IN TRANSIT ENGINEERING 
L. The Pedredl, ar Walking Read /acemtive, The wheels are with feet, carried on ankle joints, which autcenatiaally pa piper 
to the road surtece and thus surmoent chetacien 2 Silortrie joe made hy Mesrs. Brown, Boveri &Co tit the Mark Mallway up Mount 
Veeuvies ; 130-heree power. sperd 5 mileseam honr 3, Electric Letometion three phane) of the Btansted-Engelberg Rack Railway. with ovver 
— — mature & Llectric Tracer tor hauling canal boats, It rans om the gifter shown, and takes its current {row 
the overhead wire 8. Vesuvius Back Railway Tram 5 
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lewt. Is it to be wondered at, then, that the 
cust of carriage within the British Isles is v 

high ? The cost of goods transport by rail is 
studied in another part of the Sztr-EDUCATOR. 


Railway Maintenance. The standard 
rate of charge for passengers per mile is ld., 
but, owing to many causes, such as the carriage 
of workmen at low rates, the reduced fares for 
excursions, etc., the actual receipts do not, on 
the average, approach this figure. The working 
costs have risen of recent years, and now con- 
atitute about 63 per cent. of the receipts, leaving 
but a small margin for profit after paying 
interest, depreciation, etc. The average dividen 
paid on the ordinary capital is only 3] per cent. 

The excessive cost of running an ordinary 
train service on branch lines where there is but 
little passenger traffic has led to the adoption 
during the past few years of motor-cars on 
railways, These consist of single coaches, each 
of which in provided with its own propelling 
agency in the form of a steam or petrol engine 
in various modifications. By means of such 
cara it is possible to maintain with profit a fairly 
frequent service on a line that would otherwise 
prove unremuncrative, while greatly benefiting 
the population of the surrounding district. The 
movement is still in its infancy. but is rapidly 
oxtanding, 


Mountain Railways. In places where 
the gradient is so steep that the adbosion of the 
wheels to the rails cannot be depended upon 
for hauling the train up the incline, or for con- 
trolling ita speed when descending, it is necessary 
to adopt a positive means of driving and braking. 
This consinta usually of a third rail in the form 
of a toothed rack, which is fixed to the track ; 
n toothed wheel carried on the locomotive and 
driven either by steam or by an electric motor 
gears with the rack, and ensures a safe grip 
under all conditions. Naturally the speed on 
such a railway is slow—only from three to six 
miles an hour. Many such railways are to be 
met with in Switzerland and other mountainous 
countries, where they are often used solely to 
enable tourists to ascend famous mountains, 
such as the Rigi or Pilatus, without the trouble 
of climbing. The only examples of rack railways 
in thie country are on the mountains of Snaefell 
in the Isle of Man, and Snowdon in Walesa— 
the former electric, the latter steam-driven. 
An alternative method is to haul the trains 
up by a cable ee a stationary engine, 
hut this is practicable only ovor short distances. 

Electric Railways. Turing to the 
electrical operation of railways in this country, 
this has hitherto been carried out on the “ third- 
rail’ aystem exclusively. In this system an 
additional rail ia laid a ide the track, and 
by its moana the electrical power is delivered 
to the -train, returning either by the running 
rails ot by a fourth raif laid for that purpose. 
The principal drawhacks to this system are 
humanitarian, ax, even with the ordinary volt 
(500 to 600 volta), an accidental contact wi 
the third rail has frequently led to the death 
of the victim, and if a higher preasure were used, 
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this untoward result would become almost 
— No —— would permit this 
risk, even if any railway company were prepared 
to run it; anid, theretie, if the third rall is used 
at all, it must be at low pressure, which entails 
the handling of heavy currents. It is impossible 
to convey these large currents to any consider- 
uble distance without excessive losses or ex- 
orbitant cost, and the only alternative until 
recently was to transmit the power at high 
pressure to sub-stations, where it was converted 
to low pressure for distribution to the railway. 
As the conversion necessitated the use of running 
machinery, attendance was necessary in each 
sub-station, at considerable expense. The con- 
verting machinery also was costly, and liable 
to breakdown. 

Electrification of Steam Railroads. 
The developnient of the single-phase alternating- 
current motor, however, during the last few 
years, has entirely changed the position. It is 
now possible to transmit the power tu the trains 
through a single overhead wire at very high 
pressure, sometimes even without any trans- 
formation whatever; in this way the “ live ”’ 
conductor is removed altogether from the reach 
of human beings or animals, the cost of the 
electric equipment is reduced, cust ly sub-stations 
are done away with, line losses are enormously 
diminished, and various other advantages gained, 
with but few and unimportant drawbacks, 
Already several railways have been, and are 
being, equipped with this system on the Con- 
tinent and in America, and one important 
company is about to adopt it for suburban 
service in London. Only by some such means 
is there any hope of eventually converting main 
lines of railway to electrical working. 


High Speed Transit. The possibility 
of travelling at speeds much higher than 
those now in vogue has been much discussed 
of late years, and various projects have been 
put forward in which seeds of 100 miles per 
hour, or more, have been contemplated. On a 
Government railway between Berlin and Zossen, 
in Germany, specially strengthened for the 
purpose, experiments were carried out which 
culminated in the attainment of a speed of 
130 miles an hour, thus proving the practica- 
bility of such a speed. Doubtless there would be 
no insuperable difficulty, from an engineerin 
puint of view, iu constructing a hiah-aneed 
railway between, say, London and Manchester ; 
but the question is whether such a line could 
be made to pay dividends, and as this is the 
only basie upon which railways can be con- 
structed, except when they are ovned by the 
State, it is at present difficult to raise capital 
for the purpose. As a matter of fact. an Act 
Sah Seat iee for the — of a 

igh-s railway between Liverpool and 
Manchester, but, though several years have 
elapsed since then, it not yet been carried 
into effect. 

The Future of Land Transit. So 


—— 
automobiles is jikely to increase indefinitely, 





6. A WESTINGHOUSE 135-TON SINULE-PHASE ELECTRIC LOCOMOTIVE 
Showing the overhead conductors and sliding co'lectors 


while the horse will be gradually superseded, 
to a large extent; clectric tramways will be 
extended further into the country, on the over- 
head trolley system; progress will be made 
with the electrification of steam railways, first 
urban, then suburban and inter-urban, and 
finally main lines. With the steady decrease 
in the cost of electrical energy, due to iraprove- 
ments in apparatus and to the increased demand, 
the cost of traction will tend to decrease, but 
not very much. There is not likely to Le in 
the near future any material increase in the 
speed of transit, except in cities, where it is at 
present abnormally low. 

The next important step is likely to be 
the transmission of high-tension electric currents 
through the air, enabling the large sources of 
power, such as the Scandinavian water power 
and the falls in Central Africa and in South 
and North America, to be fully utilised. The 
lows in transmission should be but small. The 
principal difficulty at present is the production 
of a satisfactory motor. Later on the power 
available from the ether, referred to in the 
article on Power. may be utilised. 


Water Transit. Aithough swimming is 
the most natural and primitive mode of 
progreasion by water, it has never been more 
than an occasional means of transit over 
short distances, even when artificial aids like 

a dress are used, apart, of cuurse, froin 
ite great value as a physical exercise. Very 


carly, man invented the raft, and soon followed 
the canoe, the coracle, and other primitive forni 
of rowing boat. The transition from the raft 
to the duy-out canoe was, in itvelf, no mean 
stride, and the further step to the boat built 
of planks constituted a remarkable engineoring 
achievement. The modern rowing boat is a 
conveyance of the greatest utility, comparable 
indeed with the bicycle except in speed, and 
greatly superior in point of durability ; but its 
scope: is limited to smooth waters, such as those 
of rivers and inland Jakes, for ordinary boats 
cannot safely venture far on the sea. A smart 
varsman can scull at the rate of about eight 
miles an hour, but only under racing conditions, 


Sailing Boats. Sailing boats arc generally 
larger than rowing boats, and are able to keep 
the sea in fair weather. An enormous amount of 
— transport is curried on by means of sailing 

rges on rivers and canals, at a low rate of 
speed, but at very small cost per ton-mile. 

here the canals are frequently crossed by low 
bridges, as in this country, recourse must be 
had to towing. generally by men or horses, 
ata rate of about two miles an hour. On the 
Cuntinent considerable progress hax been made 
with the electrical towing of canal-boats, by 
means of tractors running along the towin 
path, and fed with electricity by overh 
trolley wires ; in this way a much higher speed 
is attained, from four to six miles, the actual 
speed depending largely upon the width of the 
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canal. In a narrow canal it is impossible to 
maintain a high rate of speed on account of the 
back current set up past the sides of the barge, 
which both — the motion of the Hyd 
and damages the earthen banks. But little 
attempt seems to have been made to reduce 
this by better design. 

Private sailing yachta are still used for long 
voyages, but have been largely superseded hy 
steam yachts. 


Sailing Ships. On a larger scale, the sail- 
ing boat becomes a ship, capabie of voyaging to 
all parts of the world, and a large proportion of 
the world's trade is carried on to this day in 
veasela of this kind. The speed of sailing ships is 
much less than that of steamships, the former 
being dependent upon the atrength and direction 
of the winds, and being unable, at the best, to 
sail much faster than a slow steamship. For 
many purposes, however, speed in of little 
moment compared with cost, and the latter is 
considerably less in the case of sailing ships, the 
capital outlay being less and, therefore, the 
charges much smaller. For the transport of 
grain, timber, ete., sailing ships are largely 
used ; the total number of such, in fact, is nearly 
equal to that of steainships in the world, though: 
the net tonnage of the latter is about twice (hat 
of the former. As regards safety, it cannot be 
denied that steamships have a great advantage, 
the larger veanela being able to defy bad weather 
with impunity. 

Steameships. For passenger transit the 
steamship stands pre-eminent, and the fincst 
vonsela ever built are destined almost. solely for 
this purpose; the huge liners which ply across 
the Atlantic resemble floating hotels, every pos- 
sible provision being made for the comfort and 
entertainment of the passengers. Although 
the attainment of high speeds at sea neccasitates 
the consumption of vast quantities of coal, the 
driving power varying approximately in ve. 
eile to the cube of the apeed. Every effort 

as been put forward to reach higher and higher 
apecds, xo that nowadays it is not uncommon 
for a spree of 20 or 22 knots to be maintained 
throughout a voyage of several thouxand miles. 
A few steamships exist which have a gross 
tonnage exceeding 20,000 tons, and carry more 
than 2,000 engera, in addition to the crew 
of 500 or 600 men. Such monsters, which are 
larger than the famous Great Eastern. are used 
only on the Atlantic service, sinaller and slower 
vessela being employed on other routes. 


The Marine Turbine. Until quite 
recently the reciprocating type of engine was 
invaria * used for the propulsion of steam- 
ships; the development of the steam turbine, 
however, has inaugurated a revolution in this 
respect. The turbine is eminently adapted to 
the purpose, ite motion being wholly rotational, 
like that of the propeller which it drives. The 
conversion of the reci ting motion of the 
ordinary type of ne into ro motion 
involves the introduction of vibrations which it 
ia impossible to neutralise completely, and the 
resulting pulsations are felt throughout the 
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ship, whereas in a ship equipped with turbine- 
driven propellers of good design it is difficult to 
realise that the ines are in motion at 
all. This fact is of great importance in the 
transport of rs. Another feature of the 
turbine is its remarkable economy. Higher 
speeds can be obtained with a smaller expendi- 
ture of fuel, and the turbine requires less 
attendance than the reciprocating engine. 
Hence it comes about that the largest and fastest 
steamships ever built—the 30,000-ton leviathans 
of the Cunard line—are equipped with Parsons’ 
steam turbines of 65,000-horse power, a fact 
which implies immense confidence in the capa. 
bilities of the turbine, seeing that it has only 
recently been sap rae for the propulsion of 
very large vessels. Obviously, the turbine is ideally 
adapted for such a service as that between Great 
Britain and the Continent, and has already 
been adopted for several of the Channel steamers. 


The Power of the Future. It is 
sometimes suggested that, in the future, vessels 
will be electrically driven. This, however, is 
a prophecy which is by no means likely to be 
realised at an early date. At present the 
only successful type of electrically.propelled 
boat is the electric launch, which carries a 
battery of accumulators. These must be 
charged at frequent intervals, and, therefore, 
the launch can never travel far from a charging 
atation, though. of course, such station may be 
on board ship. Hitherto electric launches have 
been used oaly on rivers and other inland waters. 

The prospect of propelling vessela by means 
of gas-engines ia much brighter, and already a 
number of launches have been fitted with 
suction gas-producers and gas-engines of several 
hundred horse-power. The system. so far as it 
relates to marine propulsion, is atill in the early 
stages of development, but at no very distant 
period we shall probably see large vessels 
equipped with gas producers and gas-engines and 
making long voyages. Launches fitted with 
petrol-engines are becoming by no means rare. 
and there is an undoubted field for this type of 
conveyance. On the Volga a 1,000-ton barge 
has been equipped with Diesel oil-engines, 
driving dynamos which supply electric power to 
motors coupled to screw propellers. is com- 
hination is said to be very successful. There 
are many advantages in having the propeller 
driven by an electric motor coupled direct. 


Costs of Water Transit. The cost ot 
conveyance by water depends upon so many 
and various conditions that it is exceedingly 
difficult to arrive at reliable general estimates. 

We have, however, made some investigations 
into the cost of travelling by steamboat for long 
and short distances, with the following results. 
Sea journeys may conveniently be divided into 
two classes—short journeys, such as those 
bet ween this country and Ireland, or the western 
countries of the Continent ; and long journeys, 
such as crossing the Atlantic, or travelling to 
India and Australia. 

In the case of the former, allo for first-class 
accommodation, the cost varies between 0:4d. 


and 1-17d. per statute mile. averaging about id. 
per mile per passenger, at speeds also varving 
over wide limits, 12 to 26 miles an hour. The 
longest journeys are the cheapest. 

In the case of long ocean voyages, allowing 
for good accommodation, but not the best (for 
which fabulous prices may be paid), the cost 
varies from about 0°58d. to 0'02d., averaging 
again }d. per mile. This is exclusive of food and 
attendance in each case. The speed depends 
upon the route and the line of steamships, and 
varies from 15 to 27 miles per hour. Here, again. 
the longest journeys are the cheapest. 

As regards the cost of transport of goods by 
sea, & complicated system of classification is 
employed. and the rates vary widely on different 
routes. Hence, it is impossible in the apace at 
command to convey any useful idea of the cost 
of freight by water. 


Air Transit. Hitherto we have considered 
only means of transit over the surface of land 
and sea. There remains to be discussed the 
possibility of transit through the substance of 
air and water without contact with other 
media—transit through the earth in this sense 
being obviously impossible. This class — of 
means of locomotion differs very markedly 
from those previously dealt) with. When 
travelling on the land surface, motion is derived 
from the reaction between the solid earth and 
the vehicle due to the exercise of force between 
these bodice, or from the force of the wind 
acting on sails (the latter mode being employed 
only in rare cases). When travelling on the sen, 
motion is again derived from reaction between 
the sea-water and the vessel, the sea acting 
partly after the fashion of a solid body by virtue 
of its inertia, or from the force of the wind. or 
from the motion of the water itself. In the 
remaining case the vehicle ix wholly immersed 
in the medium which both supports it and 
provides the necessary reaction without which 
locomotion is impossible, and the problems to 
be solved are correspondingly changed 


Factors in the Air Transit Problem. 
In the case of transit through the air, four 
factors have to be considered: flotation, pro- 
pulsion, direction, and balance. The first of 
these is almost invariably obtained by means of 
a balloon filled with a gas of less density than 
that of the atmosphere, such as hydrogen or 
coal-gas. Hot air has been employed for this 
purpose, but is never used nowadays. Flota- 
tion alone is easily secured, and equilibration is 
readily attained by simply suspending the whole 
of the weight to be carried in a car of small 
dimensions beneath a balloon of spherical 
shape. With this arrangement ascents can be 
* to a height of several miles with a con- 
siderable of safety; but the balloon, 
with its | is entirely at the mercy of the 
air currents, and the aeronaut can do no more 
than select, to some extent, a particular current 
by varying the buoyancy of the balloon, and 
thus rising or falling. In practice it may be 
taken that the direction and speed of travel are 
beyond the control of the aeronaut. In spite of 
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these limitations, remarkable voyages have been 
accomplished in balloons. 


Accomplishments in Air Transit. 
The fastest journey recorded up to the year 1784 
was performed in a balloon, a distanoe of 150 
miles being covered at a speed occasionally 
exceeding 24 miles per hour. The Engli 
Channel was crossed in the following year, and 
a speed of nearly 8U miles an hour was attained 
in the same year, over a distance of 46 miles. 
In 1802, 60 miles was covered in 45 minutes, or 
at the rate of 80 miles an hour, and in 184, a 
distance af 800 miles was traversed in 20 hours. 
Numerous other examples could be given ; but 
the only important instance of the use of balloons 
ax a means of transit is found in the siege ot 
Paris, during which 64 balloons were sent out 
of the city ; of these 57 succeeded in excaping 
and delivering their despatches. These balloons 
carried out 155 persons, nine tons of despatches, 
and = 3,000,000) letters, — Nevertheless, it. was 
found impossible to enter the city from without 
by means of balloons. 


Dirigible Balloons. For lvindreds of 
vears men have tried to tind some means of 
travelling in the air, but it is only during recent 
vears that the advance of knowledge, more 
expecially in the manufacture of light) motors, 
has rendered a solution practical. There are 
three main lines of experiments: (1) Balloons ; 
(2) acroplanes ; and (3) what may be called 
" flapping machines.” 

The variations in balloons driven by power 
have been but slight, consisting chiefly in varying 
the motive power, the arrangement of the fans, 
and the shape of the balloon. The first practical 
flying machine was built by Henri Giffard in 
1852. It was 140 ft. long and 40 ft. in diameter, 
driven by an engine and boiler developing about 
3-horse power, and weighing 330 Ib. 

There have been many other attempts since ta 
solve the problem with dirigible balloons, the 
most successful heing that of Tissandier Brothers 
in 1881, and that of Majors Renard and Krebbs 
in 1884. The latter used a primary electric 
battery giving about 5-horse powcr, and weighing 
with the motor 1,140 Ih. 


Experimente with Dirigible Balloons. 
Far more work in this direction has been done 
abroad than in England. The only attempts 
that arc worth mentioning in England have been 
one by Mr. A. Gaudron, in 1898, with a balloon 
6U ft. long and a 3}-horse power petrol motor ; 
one in 1901, when Mr. Stanley Spencer passed 
over London, and one in August, 1905, when 
Dr. Barton and Mr. F. L. Rawson went from 
the Alexandra Palace to Woodford. Dr. Barton 
had been experimenting for many years, and the 
special feature in his airship was the use of 
aeroplanes between the balloon and the motive 
power. This is almost the only real novelty 
that there has been for many years. Two motors 
were used, giving nominally 50-horse power 
each, the total weight of the two motors being 
just over 500 lb. complete with carburetter, fly- 
wheel, etc., showing the great advance that there 
has heen of late years in the design of light 
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motors. Since this ascent still further advances 
hive been made, and the weight has been 
reduced from 10 to about 6 Ib. per brake horne- 
power, 

The two most successful experimenters of late 

ears have been M. Santos-Dumont, and M. 

baudy. The former succeeded, in 1901, in 
circumnavigating the Eiffel Tower in Paris and 
winning the prize offered by M. Deutsch to the 
first to perform that feat. The experimonts of 
M. Lebaudy have culminated in his airship being 
taken over by the French Government. It is a 
great pity that the English Gcvernment are not 
moving more in this direction. 

Aeroplanes. With regard to the second 
aystem, that of acroplanes, which, when driven 
by propellers, rise in air by the virtue of the 
pressure of the air on the under side of large 
a surfaces something after the manner of a 

ite, up to the prorent there has been but little 
success, The two moat successful experimentera 
with acroplanes in the form of gliding machines 
have been Herr Lillientaal and Mr. Pilcher. Both 
loat their lives while experimenting, though in 
neither case were they using motive power. In 
the firat the aeroplane was allowed to glide 
through the air, Herr Lillientaal starting at the 
top of a hill, and in the second case the machine 
was being pulled along by a horse. There is not 
much doubt, however, that the first real successful 
flying machine will make we of somo form of 
aeroplane. Considerable auccess has been recently 
obtained by the Brothers Wright in America by 
this form of machine, and experiments have been 
made recently with « full-sized machine in 
England by Dr. Barton and Mr. F. L. Rawson, 
and also in France. There is no difficulty at the 
present time in rising from the ground and main- 
taining a considerable speed even against a 
moderate wind, the difficulties being in balancing 
and in coming safely to the ground at the end of 
the flight. 

Flapping Machines. With regard to 
the third method, that of flapping machines, no 
success worth speaking of has been obtained, 
although Herr Kreas has completed models 
which rise from the grotind, and Dr. Hutcheason, 
of Cambridge, has alao succeeded in rising. 

Very good results have been obtained in some 
trials, which have been kept secret, where a 
8 of about 10 miles an hour and a lift of 

lv, per horac-power were obtained, without 
the use of any balloon or aeroplane. The principal 
advantage, however, of thia fiving machine was 
that it could rise or fall in the air practically 
without forward movement. and augment or 
reduce the speed when once in the air, this making 
it very easy to atart or come to the ground again. 

There is not much doubt that we are on the 
eve of a great advance in airships, as all the 
main difficulties have now been solved, and it is 
only a question of working out the minor 
details. 
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Submarine Navigation. Turning now 
to submarine navigation, this is in essence a 
very similar problem to that of aeronautics, 
the vessel being wholly immersed in the medium 
which — — it and provides the reaction 
u which ita forward progress depends. 
The d ficulties, however, are in this case much 
less than in acrial navigation, owing to the 
greater density of the water, which vides 
abundance of support for the vessel. The essen- 
tial difference in this respect is that the sub- 
marine boat has to be forcibly immersed, 
while the paasengera must be absolutely 
shielded from the supporting medium. The 
first practical submarine was built in 1776, but 
little progress was made until Nordenfelt took 
up the matter in 1885. His boats, however, 
were a failure when submerged, owing to their 
instability, though they travelled well enough 
at the surface. France followed with the Gyin- 
note, in 1888, and achieved considerable success. 
The Gymnote was propelled bv electricity 
at the rate of six knots when submerged, and 
displaced 30 tons. The Gustave Zedé waa built 
in 1893, displacing 226 tons. This vessel was 
driven with electric motors of 720-horee power 
at a speed of 9 knots when aubmerged. Later 
designs were of the “ submersible ”’ type, which 
waa propelled by steam on the surface, and by 
electricity when submerged, with a range of 
25 miles at 8 knota, 72 miles at 5 knots. The 
displucement was 200 tons when submerged. 
British submarines are built on the American 
Holland model; the first, in 1901, dis- 
placed 120 tons when submerged. and was 
propelled by 100-horse power gasoline motors 
on the surface at & knots, by 70-horse power 
electrie motors when submerged at 7 knots, 
for four hours at a time. The batteries could 
be recharged by means of the gasoline motor 
Like most modern submarines, these were 
submerged by inclining the horizontal rudders 
while going ahead. The latest boat, of which 
particulars are not yet published, is considerably 
amaller than those hitherto built. It ia entirely 
electrically driven and. so far. has been very 
successful. 


The Future of the Submarine. In 
apite of the grent progress that has been made 
during the last few vears, the submarine boat 
remains a dangerous veasel in which to travel, 
and can be used only for purposes of warfare. 
in which purvit risks must he faced. There is 
no prospect that in the near future submarine 
navigation will become a practical means of 
transit for general use. Although the effects of 
wind and waves are neutralised at a depth of a 
few fathoms, other dangers and difficulties of 
even greater inagnitude are encountered, not 
the least of which is that of steering a true 
course in the impenctrable darkneas which reigns 
beneath the surface, and the necessity of main- 
taining a respirable atmosphere in the veesel. 
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DIVISION OF A COMPOUND 
EXPRESSION BY A MONOMIAL 


40. From tho result of Art. 26 it follows, 
since division is the inverse of multiplication, 
that to dieide a compound erpreasion by a momno- 
mial we take the aun of the quotients formed by 
dividing the separate ters of the comporand ex: 
pression by the monomial. 

Exainple 1. Divide fix! - 2ct + 47 by - 22. 

Here, we divide (i.) Girt hy - 2a, (ii.) = 2a by 
—2r, and (iii.) + 4a? by — 24, 

Hence, the required result. i» 

—ete Ans. 
— 


Example 2. Divide birch - barf. Sati by 
barry, 


The quotient = d2%y'- dry + yf Aus. 
— 


DIVISION BY A COMPOUND 
EXPRESSION | 


41. The method will be best understood by 
considering an example. Suppose we have to 
divide 

10x - da? -8 + x by x-2. 
We muat. first arrange both dividend and divisor 
either according to descending or according to 
ascending powers of some letter contained in 
each. In our present example the only letter 
is . 

On thus rearranging the terms we obtain 
x3 - dz? + 102-8 to he divided by x- 2. 

z—- 2) — 52° 4 10r—-8&(x27-3r+ 4 Ans. 
— dr" + 10r-8 
~3r7+ Gr 
er = 8 
4xr-8 


Now, it is clear that the term of the highest 
degree, x3, of the dividend must be the product 
of the terms of the highest degree in the 
quotient and the divisor. Therefore, the term 
of highest degree of the quotient is found 
by dividing z* of the dividend by xz of the 
divisor ; that is, the first term of the quotient 
is x7. Now multiply the whole divisor, z~ 2, 
by this 2’, and —— the uct from the 
dividend. This gives us—3z*+ 10x—-8 for the 
remainder. 

Evidently this remainder must be equal to 
the product of the divisor and the terms of the 
quotient, which have still to be found. Hence, 
in the same way as before, we see that the 
second term of the quotient is found by divid- 
ing — 3s? of this remainder by z of the divisor ; 





that is, the second term of the quotient in — chr. 
Multiply the whole divisor, »-2, by this - dr, 
and subtract the product from - aut yp Tar - 8, 
This gives dec — 8 for our second remainder. 
Then, exactly as before, wo see that the third 
term of the quotient. is obtained by dividing 4 
of the second remainder by a of the divisor ; 
that is, the third term of the quotient is 4. 
Multiply the whole divisor, 2 - 2. by 4, and 
subtract from 42 — 8, There igs now no 
remainder, 

We have thus subtracted x? times the divisor, 
— x times the divisor, and 4 times the divisor ; 
that. is, in all, we have subtracted a?— dra 4 
times the divisor and found that. there is ne 
remainder. It follows, therefore, that the 
dividend is cqual to x? - 3x4 4 times the divisor. 
Thus o?— Sr 4 4 ix the required quotient. 

42. We see, then, that the process in as 
follows : 


1. Arrange the divisor and the dividend in 
ascending or in descending powers of 
Kone common letter, 


2. Divide the first term of the dividend by 
the tirat term of the divisor, to obtain 
the first term of the quotient, 


3. Multiply the tehole divisor by the first 
term of the quotient. and subtract the 
product from the dividend. 


4. Treat the remainder as a new dividend, 
and repeat the process until the highest. 
term of the remainder is of a lower 
degree than the highest term of the 
divisor. 

We shall now work a few other examplos. 

Example 1. Divide 424 ~ 82 - 19x? + 532-30 

by x* — 3x + 2. 
wi - 32+ MEÆ Sxt— 19z* + 58x — 3Ol4z? + 4z 
4ri— 12x34. Br? ae ORT EE 
dx Wirt + 58x 
4r}-l2rt+ Hx 
= dbx + dor ~ 30 
- lor + 452-50 
Notice that it is not necessary to ‘ bri 
down” every term of the dividend after eac 
subtraction. In the above example, for in- 
stance, the - 30 is not required till we reach the 
second remainder. : 

Some examples require greater care in arrang- 

ing the terms for each subtraction. 

Example 2. Divide a + b+ - sabe by 

a+b+c. 

Arrange the dividend in powers of a. Treat 

b as next in importance to a. 
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ut b+ cM’ =~ 3abe + bb + ca? ~ab— uc i. Fe ~ be +c? Ans. 8. xr — atr’ +. (Qub c) 2? + 
— at — ate — sabe 9. x - ag — 4x4? + Srry? - 
- ath ~ ab® — abe 10. @ — — 
acme a De eae . Oe Be 
nee ab — act 11. ne r)(Ls 2’) 
ee, - (=r) (b+ 2) 
ab — abe + acts B — 
ab? — Pires ease a 12. (x? 4 yy? xy) (2° + yy? - zy 
~ abe + “ee — be (a4 — x*y? + y') 
— tthe — bꝛe — Met = {(x%4 wy? — xy} (x! + y'- 
, act + be? 4 63 xy’) 
act + bet + 6! = (xt tbs ty) (at + of - 
ry?) 
The above division shows us that * (x' + ay - rly! 
ie ae ol — Babe o (ae bse) (Ge We ate chy ga, — 
~ be ~ ca ab). 13.6 § e+) (ba er = a) Ya-be-e 
This result is very important, and should) be (a + b—e)! 
rumembered, (b+ ef — att fat (b-—c)t. Art. 84. 
Example 8. Divide sey athe athe aby at = (bo 4 ct i. the — at) (at — U2 - ce? 4 br) 
thy aay ob. Art. 32. 
mat be 4 tbs tbt ea 408 bay ab be = (Zhe 4 UF 4. 2 - at) (the — b+ eta 
a "ea tach Prk “ . st. 84 
F thes Ono das 7 = she" — (BF 4 chat), Art. 84. 
| ih — — ‘ah Ph208 4 Qeta? 4 Lath? —at—bi—c', Art, 8b 
tht aE abt 14. (r- y)P4 (y-s 4 (2-27) 
Uy? abe We EP a rn pe tat ht 
ohne: — sy 
a Z(at a zo = yz sr - ry). 
Here the quotient in a? 4+ ah 4 b', and there 15. (4 + 2) (2+ 3) (r+ 4) (74 9) 
ina remainder a’. Since 24-5 = 3 4 4, we multiply te 
ether the first and fourth factors anc 
EXAMPLES 6 ‘heh the second and third, thus obtainimn 
Divide (72+ Tar + 10) (24 Tr 12) 
1. — hbahie by chads 2 (a* 4 Trp ve (a* + Fx)4+ 120 
2. bay's by - 247". Who V4 a bade 12 
8. — LMNiabe by — dah. edgar. Theta Mid 120. 
4. aris” by dariyz. 16. yf p? — atytg? 4 ptt J“ν 
§. 2 rrr — Mbt + Lar? by - — rip pgs) —— 
6. deters + Ory'*z ~ Bry? ie ne W. 17. Ser? — 814 2x? - Br + 8 - 47° - Ar + 
7. ja’ - dab 4 —* by — Je. — Or? -+ lr 6 = x? + 0. 
8. x? -dr-4 by x 4. 18. a- + th? 4-102" — 24y2 4 Bar - Gary. 
9. Gr? — 184 + 10 by Yr - oo, 19. Sheet — Llc + Shere — he Bd. 
10. JF — a — deg De ee at by ab 1 a 0. wa bia cla. dt 4 Yab — Ye — Yad — Yb 
MW. dea hy l-x — 2nd + 2ed. 
12. xf-atby a4 a. 21. (a + b)* (a - hb)? = (a® — ht)? = at - Lal 
18. a — be! = Babe by abc. + df 
14. leo st vee by rt oye. 22. Jor = 2irty + Wr — J. 
18. (0 - + & by a+ 6-1, 23. 1-120 + 48a? - ida’. 
24. (x tat shears Bei (ue 2) + de (ye 2 
Answers to Algebra (y= a} = 2 + Sey 4 Bets + Bey 
Examrurs 5 + Grys + Best + yb t 2+ Sytz + Sys" 
1. Sety—daty? + Orty’. 25. (x -y—z)) is obtained by changing th: 
2 —4rty+ dry! - dry. — of y and = in the jast example. 
8. - babe rys + ba*bAa ys = ettbetzyz) Thus, : ; 
+ Wabirtry's? — 10abete’y*s. PIER a AS Sete ie 
4. 5. — Sy*z - dyz*. 
6 ay". Note. Examples 18, Nos. 4 and 5 (page 1442 
6. ata + Serr - aa, should read as follow : 
7. xt-x— orl + be - 3. 8 f 430533 and #7 18390744. 
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ARCHITECTURAL DESIGN — ast 
Vertical and Horizontal Lines. Symmetry and Balance. 1 
Curves, Mouldings and Ornamentation. Examples —— 





By GASPARD TOURNIER 


"THE novice is constantly find- 

ing he is hampered in his 
conception for an_ elevation 
through eeu eign features on 
the plans which frustrate it, and 
he is tempted to sacrifice these 
for the sake of what he thinks 
will produce a finer effect. Thir 
he should never do, for no eleva- 
tion which maims a good plan 
is ever a success. He should lect 
the plan tell its own story boldly 
in the clevations. That way 
alone leads to legitimate origin- 
ality. Fig. 22 ix a fine design 
for a Technical School at Trow. 
bridge, by Messrs. Wimperis & 
cast. Ordinary orthodoxy 
called for the side wings to go 
up to the main cornice with some 
form of terminal emphasis, but 
there was no need for it in the 
plan, so the architects frankly 
omitted it. and the result) is 20. IMPERFECT BALANCE 





atriking and happy. Among our 
foremost artistic architects who 
are loyal to plan and Jet their 
architecture grow from it is J.J. 
Stevenson. Fig. 25 shows an 
example of a house designed by 
him at Prince's Gate. Ho has 
been accused of being an 
extremist in rationalism-—in- 
atanced in the exposure of naked 
gas pipes on the face of interior 
walls— but all his work is full of 
good essence which the stadent 
will do well to analyse carefully. 

Vertical and Horizontal 
Lines. The relation of vertical 
to horizontal lines is an impor. 
tant matter to which beginners 
always fail to give enough atten- 
tion. When a design needs to 
have its height emphasined, 
vertical Jines should predominate 
over horizontal ones, and the 
reverse should occur when a low, 
broad result is wanted. But in 
the first instance, the horizontal 
lines should not be too often 
broken in their continuity. 

The London Law Courts [23] 
is an example of this. Breaks, 
such ag A, B, and (, are over- 
done, and tend to disjoint the 
31. « GOTHIC ARCADE building into too many unasso- 
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ciated divisions. Theentire 
stopping of the horizontal 
continuation of one storey, 
as at DD, is often permissi- 
ble to give height to what 
adjoins ; and so are breaks 
such ‘as F [20]. It does 
not follow that even impor- 
tant horizontal members, 
such as deep cornices, should 
not be broken — through 
when environment asks it, 
av in 34, but moderation 
ia called for in all these 
CARER, 


Harmonious Sure 
roundings. A building 
should be in harmony with 
ita surroundings. Often a 
good design fails to look 
well when erected by reason 
of ita lines jarring with 
those of ita environment. 
For instance, a village 
church in a valley, or on 
a plain with a background 
of hills, should not have an 
orthodox spire darting up. 
Fig. 26 is a good exam 
of a church designed in 
harmony with the hills 
around it; and the slightly 
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22. DESIGN FOR A TECHNICAL SCIIOOL 
Mears. Whiperis & East, Arch tects, 
plan telling its own story 
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sloping or batteyed walls also help sympa- 
thetically towards the object attained. 


Symmetry Versus Balance. Sym- 
metry is a correspondence of on each 
side of a centre. Without due attention 
to this, a balance of parts is necessary, or 
the result will be lumpy and unhomoge- 
neous. Fig. 20 is an example of bad 
balance. Fig. 27 shows the same theme 
better balanced. It is exceedingly difficult 
to define in words the matter here involved. 
Balance does not involve 1 set arrangement 
of parts, as of chessmen on a board, but a 
peeing relationship between them. This 

appens when a kind of drift and counter 
drift of the lines have been played against 
each other, and in this way the members of 
the design compensate each other for their 
irregular shapes. A drift of line, curved or 
straight [28]. running in one direction. 
suggests a want, at the end, of being met by 
a counter drift of lines across the path, 
leading in this way to the formation of 
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23. THE LAW COURTS, STRAND 
Correlation hetween vertical and horizontal lines 
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HOUSE AT PRINCES GATE 


An example where picturesque result justifies the breaking = Ac instance fulfilling the principle that: plan ahould intlucnee 
into main cormice by vertical members elevation 





E B. Lamb, Architect. Well illustrating the principle that the lines of a building should always sympathise with the 


background of the site 
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Masses in to which we 
rhythmic bal- refer are in- 
ance. Man congruous, and 
finitions — should not be 
been given. jumbled __to- 
We ss suggest gether. 

this simile, by The Sup- 
which we have porting of 
often found a Maas. The 
student derive * weight and 


visual bulk of 
an object must 
have below it 


an enlighten- 
ing hint when 
other explana- 


tions have been that which 
misunderstood satisfies the 
byhim; but it eye as being 
in. by personal just adequate 
practice in for its support, 


neither more 
nor less. This 
Pane in 


designing that 
he can best 
get oat the 
ra grasp of arge buildings 
this matter. ste is often vio- 
Boginners are at eae lated. Study 
apt to confuse quaintness and dignity in one it first in minor items, such as in a pedestal, and 
dexign, but they should not be confounded. that which is on it. Statues frequently fail in 
Fig. 29 is quaint, 8 [page 212] this, the base outraying the 
in dignified, The one is kimply eye through its excess. 
a small church of inexpensive In Fig. 88, the right ratio is 
construction, the other a large very nearly satisfied. Pedestals 
building of noble proportions ; supporting standards for gas or 
but these attributes are not clectric light repeatedly show 
those involved. Quaintness in this want—standards starting 
large buildings can be given with excessively massive bulk. 
impressive importance, AN in 28. THE PRINCIPLE OF BALANCE AS attenuating to such an ethere- 
many cases. of Flemish town DISTINGUISHED FROM SYMMETRY ally weightless thing asa flame 
halls, etc., and dignity can be or incandescent glow-spot. 
also present, perhaps, by the addition of a bank © There should be more gradation of mem 
front of very narrow width. The two attributes from the pedestal to the light. The medium 
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80. WINDOWS OF “COUNTRY LIFE™ 
OFFICES, COVENT GARDEN 


E. L Lutsen, Architect. A fine example 
of justified ‘playfulness "" in curved lines 


need not necessarily be a figure, 
but metal or other branchings 
upward, conceived in a similar 
spirit. This principle is akin to, 
but not the same as, the feeling 
which has led the shafte of columns, 
inclassic architecture, to be tapered 
upwards [see the Five Orders of 
Architecture}, or the sloping of 
the design for the grave in 34. 
This is called entasis. Some hold 
that the satisfaction it gives to 
the eye is due to an optical 





ART 


ten tency for all vertical lines to appear to fall outwards. But, 
if this is so, the eye would fong sinve have called for all vertical 
lines to all buildings to conform to the rule, and this haa not 
happened. The feeling seoms more to be the outcome of 
special cases where the subject designed requires its stability to 
be unusually emphasised. 

Playfulneas in Curves. A poct has said: “Curved is 
the line of beauty.” There is a tendency in modern Classic 
Renaissance to take this very much to heart—more so than 
many critics approve of. But, when kept within bounds, as a 
contrast to straight lines. playfulness in curves charms exceed. 
ingly. The sill tothe window in 30, taken from Mr. E. L. Lutyen's 
masterly design for “Country Life” offices in Covent Garden, 
is very happy. The impulse has also led to an increase of 
curved lines by giving them to members horizontal in plane (81). 

To avoid intemperance in curves, the student ahould nnalyse 
“Spanish Renaissance and the Flamboyant Period.” where it 
is carried to excess. The beginner casily perceives the crime 


of such atrocities as a wallpaper designed to imitate grained 
oak, or a cement surface scratched with lines to represent 
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31. a BANK ELEVATION 
By Gaspard Tuurnier. Showing the use of carved Ines 
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the joints of stones; but, 
apart from actual shams, 
no materials should be 
called on to be manipu- 
lated in a way which, 
though physically quite 
possible, is not appro- 
— in their position. 
‘or good style, no feature 


should be forced into 
inappropriate positions 
or shapes. 

The Functions of 
Mouldings. Students 
are apt to start with 
wrong ideas of the 


purpose of a moulding. 
They too exclusively 
consider how it looks 
when drawn on paper in 
cross section at a right 
82. GoTHe MOULDINGS Angle to the moulding. 
Aatyle distine= from On the ultimate build- 
classe ing this aection is never 

seen except on occasions when the moulding 
abuts direct against a flat surface at the end, 
and at right angles to the moulding. Regard 





r 


i A 


* 


8* 


— Caps 


4 


aS 


« 
* 


3 
q 
Nyo 

Bx fare 


sien tila 
: rf R| it MN 
He 


Le, 


i : 

Toh FA 
— — 
tei 





wands o e*. 






Mee — 
Ms a, or 


— + — ⸗ 


BB. CAXTON MONUMENT, EMBANKMENT GARDEKS, 


LONDON. 
eone 


E. W. Goodwin, Architect 


must be given to how the moulding will look at 
the mitre when it turns at an angle. Then the 
section seen along the edge of the mitre has 
the same perpendicular proportions, but the 
horizontal proportions have widened out. The 
primary purpose of a moulding is to obtain 
shaded lines on the building of varied width 
and degrees of depth—some hard, some 
strong, got by angles more or less undercut in 
section, and some soft or blended, got by curves 
in section. Then, as regards the style or feeling 
ut into the line of the section's profile, cach 
istoric style of architecture has its own type; 
but, for the practical purposes of modern 
designing, these group into two types—the 
(‘lassic and the 
Gothic. Typi- 
cal classic 
mouldings are 
seen in the 
Five Orders of 
Architec- 
ture, Gothic 
ones in 82. 
These two 
methods of 
getting shaded 
lines mix in 
the Eliza- 
bethan style 
of architec. 
ture, which 
was the basis 
of our English 
Renais- 
sance. The 
fore - named 
purpose of 
mouldings is 
the first con- 
sideration; 
the right idea of their form comes with the 
growth of the atudent’s artistic sense of fitness 
in all things. 

Ornamentations. Ornamentation should 
afford a contrast to plain parts, and be some- 
thing more than mere ornament. 

Space for light to windows and egress to doors 
must not be sacrificed for artistic effects 
obtained unreasonably at the expense of these 
requisites, as is often the case. 

The physiognomy of a building should tell 
its purpose. A church should look like a 
church, not like a theatre. The use for which 
a building is to be erected should be the keynote 
of the architectural melody it plays. 

These are the main points where we have 
found students going wrong in architectural 
designing, through disregard or misconceptions 
of their meaning. In no case should the designer 
be satisfied with his work until it can stand 
the ordeal of being submitted to the fore-named 
considerations and satisfying them without 
any apparent effort or strain. He must not 
think any of them trifles which may be violated 
for the sake of what he may oonsider a 
brilliantly good point. 





34. DESIGN FOR A GRAVE 





FIRST PROCESSES IN SPINNING 


Slubbing and Roving. 
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, ? The Bobbin and Flyer. Slubbing, Inter- 16 
mediate, and Roving Frames. Wool Spinning. Gilling Machines — 
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By W. S. 


Bobbin and Flyer. Every textile worker 
should be acquainted with the principle of 
the bobbin and flyer [78]. At one point and 
another, in all branches of our industry, it comes 
into play. The original of this fine contrivance 
was part of the Saxony wheel, a picture of which 
has been given. Upon the head of the spinning- 
wheel, supported by two wooden pins, sits a 
horizontal spindle, holding a bobbin. On the 
head of the spindle a fork is fixed, the legs pro- 
jecting parallel with bobbin and 
spindle. This fork is the flyer, 
hollow at the head, and the legs 
net with little hooks. From the 
big fly-wheel below, two band» 
come up, one passing round the 
wharf of the spindle, and one 
passing round the smaller wharf 
that controls the bobbin. It needs 
but a little knowledge of mechanics 
to enable one to understand that 
if two driving bands of the same 
speed are put round wharves of 

ifferent sizes, the speed of the 
smaller must be greater than the 
speed of the larger. Conversely. 
the Jarger can travel an equal distance at a 
slower rate of specd. The spinners thread is 
passed through the head of the flyer, in through 
one of the hooks on its leg, and round the bobbin. 
When the wheel is set agoing, the bobbin, by its 
greater speed, drags at the thread, while the 
flyer, whirling round, holds and draws out the 
thread, giving it a twist. 

The rude contrivance of some unknown spinner 


has been largely developed in the hands of the 








79. BOBBIN AND FLYER 
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great mechanics who have made tho textile 
factory what it is; but the principle remains, 
and we shall see it on every variety of spinning 
frame. 

Cotton. Cotton manufacture, as we have 
observed, is very definite. One operation follows 
another in rapid sequence. ‘The slivers are taken 
from the drawing frames, and the cans are set 
behind the slubbers (81). Asa rule, the slivers aro 
doubled here once again, two slivers being fed to 
each set of rollers on the slubbing 
frame. When the doubled sliver 
has passed through the drawing 
rollers, it passes through the tube 
of a fiver set on a spindle, ix 
hooked in the hook of the flyer 
leg, and thence round a bobbin 
revolving underneath. The bob- 
hin would seem to be actuated 
by the spindle, but it is not. 
A separate drive controls tho 
movements of the bobbin. If 
bobbin and flyer were revolving 
ut the same speed, no yarn 
could be wound. The drawing 
rollers are constantly giving off 
yarn. Therefore the difference in the speeds 
of the bobbin and the flyer must be regulated 
according to the length of the yarn given off by 
the rollers. You may arrange to make the 
flyer lead, or give the lead to the bobbin, but 
the difference in specd must be had and main- 
tained. The yarn is taken on the bobbin (82), 
but if it and the flyer remain in unchanged 
positions, the yarn will be wound all on 
one part of the bobbin. For this, provision 
has heen made in the 
lifter plate, shown 
in 80, which carries 
the bobbin up and 
down with regular 
automaticmovement. 

Another difficulty 
occurs. The bobbin 
at the start is a thin 
tube; but as the 
thick rope winds 
upon it its circum. 
ference grows. If 
the same speed of 
drive is kept on, the 
surface travel of the 
bobbin must increase, 
and the ratio between 
it and the flyer alter. 
Many contrivances 
have been devised to 
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bobbin on a regular ratio; but there are now 
two in common ure. 

Bobbin Drive. The cone drive is made 
up of pairs of cones, driving and driven 
cone opposing cach other in reverse. A belt 
connects the two, and the bobbin takes its 
speed from the driven cone. As the belt 
travels in regular’ gradation from the one 
side to the othor, the peed of the bobbins is 
graded to the thickness of the yarn wound. The 
other device is on a different principle, and has 
the merit of giving unity to the movemente of 
the wholo frame. We saw the lifter plate move 
up and down; in this differential mechanism 
the lifter plate, at both the top and bottom ends 
of its traverse, releases a catch, which leta the 
regulating cone or bowl change its position. 
This bow] is fixed on the end of the rod which 
drives the bobbins ; it is actuated by two discs 
running in opposite directions ; the nearer the 
centre of the dises, the smaller ite area of revolu- 
tion, and therefore the slower ; the further out 
the bow! is between the discs, the more rapid its 
revolution, and therefore the s rand swifter 
the drive. One can easily see that by setting 
the catch for the lifter plate it is ible to 
accelerate or lessen the revolutions of the bobbins. 

Intermediate Frame. By the frame we 
have examined, the slubbings have been drawn 
and twisted, and wound on to bobbins ; now 
we take them to the frame called the inter- 
mediate (85). Excepting that a creel of 
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81. DRAWING AND SLVBBINA FRAMES (Horrockses, Crewdson, & Co., Ltd., Preston) 


hobbins sits on the frame instead of the cans 
behind, and that the bobbins on which the 
yarn is wound are smaller, this frame differs in 
no way from the slubbing frame. Our illus- 
tration is taken from the latest and most 
improved pattern, made with Short’s or Mason’s 
collar, cone-strap tightening apparatus, Curtis 
and Rhodes’ patent winding motion, locking 
apparatus to the knocking-off motion, suspended 
pedestal to the end of the pulley shaft, a brake 
to the fly-wheel, a disengaging motion to the 
bobbin shaft and lifter shaft. single and double 
cone, and other added patents. From the 
bobbin [88] the effect of the intermediate frame 
on the yarn can be plainly seen. 

Roving Frame. he roving frame is 
the next machine. It is finer, and altogether 
a higher mechanism than any of the frames 
preceding, though the principle of its working 
is the same. As many as 160 spindles sit on 
one roving frame ; the bobbins are short and 
small, and the thread is fine [84]. When we aim 
at yarns above 200 counts, a second rovi 
frame should be called into action. We shoul 


now have an idea of the exact count of our 


yarn. Of course, the underlying hypothesis 
of all our work has been that we —“ the 
beginning; but sometimes fact. contradicts 
theory. At any rate, we now begin to give the 
threads a definite name, and speak of a 20-hank, 
30-hank, or 40-hank roving. by this meaning 
that so many hanks of 840 yd. each will go into 


1 lb. weight. A 40-hank roving is very fine, 
and is generally spun into the highest counts. 

Wool. When studying worsted drawing 
we stopped at the end of what is called the frat 
drawing-frame because on the second the bobbin 
and flyer is -used. There are other reasons. 
In no textile process is the practice more diverse. 
For long wools some manufacturers use six 
drawing-frames, two with faller gills and four 
with drawing rollers; others carrying through 
four drawings with the gills and two with the 
rollers. Again, for the shorter worsted wools 
there are yet two other methods at least, and 
upon these many variations are worked. Taking 
what is called the English method, we have nine 
drawing operations, which we shall detail 
hereafter. The second is the French method, 
coming gradually into use with us. and involving 
totally different machinery. 

Giiling Frame. Returning now to the 
English method of drawing long wools. we 
note the special characteristics of the second. 
or spindle gill-box. Here the slivers are 
carried on combs, but there must be no 
draft on the sliver from the combs, the whole 
draft being in the rollers. From the delivery 
rollers the slivers, or slubbings, as they should 
now be called, are wound on to bobbins 
by the method before described. Adopting 
the most recent practice, we shall now discard 
the combs, and use only drawing rollers, the 
bottom rollers of each pair tinely fluted, and the 
top rollers leather covered. By differentiated 





82. COTTON YARN AFTER 
SLUBBING 
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8 the drawing rollers on what is named 
the four-spindle box elongate the fibres, and 
deliver to the bobbins a finer thread, which 
gets another little twist from the flyers. Re- 
fining etill further, we pasa the slubbings 
through the six-apindle weighing-box. the three 
nix-apindle boxes, and the dandy roving-boxen. 
In the condition they leave the last, the slub- 
bings, or rovings, are ready for the spinning 
frames. 

Finest Worsted Drawing. Fine Botany 
wools, and wools of the best class, demand 
a treatment more prolonged. The system 
usually comprehends nine operations, which, 
as the mode of working should now be 
fairly clear, we shall merely enumerate. We 
operate (1) with two double-can gill-boxes ; 
(2) with two two-spindled gill-boxes ; (3) with 
four-spindle drawing- boxes, with bobbins 14 in. 
high by 8 in. in diameter ; (4) with a six-spindle 
weigh-box, with bobbins same as last; (5) 
with an eight-spindle drawing- box, with bobbins 
about 7 in. in diameter; (6) with two eight- 
xpindle drawing- boxes, bobbins 12 in. by 6 in. ; 
(7) with two 24-spindle finisher-boxes, bobbins 
fin. by 4§ in. ; (8) with reducers, with bobbins 
6 in. by 3) in. : and (9) with 30-spindle rov- 
ing frames, with bobbins 5 in. by 3 in. 

Both the first gilling machine (86) and the 
second gilling machine (87] are common to all 
methods of worsted drawing. The student. will 
see from the illustrations the gradual advance 
in refinement and complexity. 








84. COTTON AS IT APPEARS 


AFTER ROVING 
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French Drawing. 
Though an integral part of 
the French system of worsted 
manufacture, which contra- 
dicts our own in many par- 
ticulars, the French method 
of drawing has been adopted 
by some firms for iteclf. It 
in & curious combination of 
the waste-silk filliny- 
tngine, the drawing 
frame, and the con- 


densors, unct pos- ~ 8 
nenKes «= featuren of ps 
some valuc [88]. v 
The balls of «liver 


are brought from the 
ill-hoxes, and hung 
two by two on the 
frame, The doubled 
slivers are passed . 
into the back rollers. - 
thence over a porcu- 
pine roller covered 
with little steel spikes 
Ket 80 as to lift the 
wool a little above 
the point of delivery of the back rollers. 
By this means the slivers are combed and 
drawn while being carvied forward to the 
drawing rollers. 

Having been thus drawn, the slivers now come 
in betweon a pair of rubber leathers. The rubber 
leathers are curiously constituted, being two pairs 
of rollers, an endless band of leather stretched 
round cach pair, just like a feed lattice. The 
lower roller of the upper pair and the upper 
roller of the bottom pair, revolving in the same 
direction with an oscillating horizontal motion. 
make the leathers act as rubbers on the slivers 
passing between them. Rubbed into the sem- 
blance of a thread, and with a certain amount of 
added strength, the slivers are wound on to 
horizontal bobbins, which move to and fro, taking 
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. INTERMEDIATE FRAME 


on the wool in spiral rounds, and building up 
an even spool. 

By repeated operations on machines of similar 
model, the sliver ix at last formed into a fine 
thread, and prepared for the spinner. 

Flax. The four drawings to which the flax 
sliver is usually subjected in linen manufacture 
have reduced it to fineness, cleanness, and 
uniformity. We must now get a twist on the 
weak rope, and have it put on bobbins. The 
roving frame differs only from the last drawing 
frame of the linen factory in one particular. 
Inatead of the sliver delivery, we have the bobbin 
and flyer arrangement at the end of the frame. 
As we form the rove by one operation. there is 
no doubling at this frame. The sliver is fed 
singly into the rollers, drawn out and carried 
forward by the gill 


Lip aap. —- combs, and sent 
—— oe out by the delivory 

rollers to the flyers, 

which twist and 
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86. FIRGT GILLING MACHINE (Baylor, Wordsworth, & Co., Leeds) 


2202 





wind it on the 
bobbins. In this 
way slivers of both line and tow are 
Shin the form of yarn we call rovings. 

ever wholly absent, the danger of the 
slivers wrapping themselves round the 
rollers is very pronounced at the roving 
frame. The flax must be kept soft, 
flexible, and yet not damp. Careful 
attention to the atmospheric con- 
ditions in the preparing- room is 
essential to success. 

Hemp. Because there is a wide 
variety of drawing machines used for 
the various hemps, it would be mis- 
leading to aay, as has often been done, 
that hemp is treated in exactly the 
same way as flax. Some machines 
which are employed on the drawing 
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87. SECOND GILLING MACHINE (Taylor, Wordsworth, & Co.. Leeds) and 


of manilla and sisal hemp are never seen in 
a linen factory. The fact may be put in 
this way. Whatever drawing frame has been 
used for preparing the sliver may be employed 
for the roving. with the addition of the bobbin 
and flyer. For coarse twines and the yarns 
of low quality ropes a long double drawing 
frame, with a bobbin and flyer at the end, is 
frequently employed. The higher qualities 
of common hemp are drawn and formed into 
rovings with the same elaboration as flax, and 
generally on the same machines. 

Jute. We saw that the jute drawing frame 
had four gill-combs on each 
bar—on each bar of the roving 
frame we have eight—it is 
therefore easy to appreciate 
the difference in the fineness 
of the gill teeth. The reat of 
the machine is in equal pro- 

rtion. The slivers have 

n drawn on the second 
drawing frame to a fineness of, 
say, 45 yards to the lb. ; they 
are fed singly into the roving 
frame, eight slivers’ to each 
carriage, and drawn through |. 2. 
to the flyers, which twist and 
wind them on to bobbins. | |.” 
If the roving frame has a “> 
draft of 7 to 1, the roving 
will be refined to a thread 
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88. FRENCH DRAWING FRAME (IInti Bros. & Co., Ltd, Oldham) 


TEXTILE TRADES 


any other, it is casier to watch its operations. 
Note how the flyer. because it inte be- 
tween the bobbin and the drawing rollers, must 
always twine the thread. no mattor whether it 
follows or precedes the bobbin in revolution. 
As the bobbin grows in size the 
constant ratios of speed keep the 


ey point of delivery always equal. 


Electric Stop. 
Motion. No 
drawing frame of 
any class is with- 
out a stop-motion 
of some sort. In 
ite carliest form, 
the stop only 
operated on the 
feed side, but. later 
invention brought 
the delivery rollers 
also under its regu- 
lation. Each 
machine maker has 
his own patent, but. 
the iden is the 
J common proporty 
a of the textile in- 

dustry. The prin- 
ciple admita — of 
general application, 
by a variety 
of instruments. A 
fork, spoon, tumbler, or bar is adjusted to the 
sliver feed or yarn delivered, so that. in case of 
break, attenuation, or other defect occurring in 
yarn or sliver, a lever, spring, or clutch acts 
upon the driving pulley, and throws it out of 
gear. An Accrington man conceived the idea 
of making the stop-motion merely the medium 
of the electric current which would stop the 
frame, and the idea has been successfull 
applied to frames of all kinds. From a small 
battery at the side of the frame, the current is 
carried to the rods which form, with the stop- 
motion parts, the electric circuit. When any 
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giving over 300 yards to the lb. The high disturbance occurs, the part affected touches the 


counts of cotton rovings are exactly 100 times 
finer. As the jute frame is so much larger than 


electric rod, completes the circuit, and stops 
the machine. 
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16 The Electricity of the Atom. An Imaginary Atom. 


Continued from 
page 208i 


Experimental Atoms. Chemical Union Explained 





TH E root question of chemistry is the nature of 

matter, and we have already scen that while 
matter has the habit of existing in the form of 
atoms, these are clementary omy in the sense 
of the older chemistry. Plainly, we must  pro- 
ceed to dissect them. Now, atoms are not mere 
aggregates or heaps or accumulations of simpler 
com ponents—one atom, let ux say, consisting 
of half a dozen, and another of ten. An atom, 
like a man or a society, is not an aggregate, 
but an snfegrate-—that i to say, is not a heap, 
but an organiam. A heap of stones is an 
aggregate, the cathedral which may be com- 
posed of such a heap of stones ix an integrate, and 
itis not without reference to this anulogy that we 
kave had occasion to liken an atom toSt. Paul's. 


The Anatomy of the Atom. In 
discussing, then, the 
(the reader will observe the interesting con- 
tradiction in terms-—the cutting ap of the un- 
cuttable)--in discussing the anatomy of the 
atom, we have two distinet) problems. The 
first ia to ascertain the nature of the units which 
compose it, their different kinds if they be of 
different kinds, and their characters; the second 
in to ascertain their relations to one another 
—with this noteworthy complication, that Chene 
relations are not permanent and changeless, such 
us the relations of the stones in a building, 
but are constantly undergoing rearrangement, 
which strongly suggests the evolution of thoughts 
and feelings in the mind of man, or the evolution 
and molecular change that is to be found in a 
living cell. 

On account of reasons which will probably 
make themselves evident, we may begin with the 
Kecond —— towards which we are more 
directly led by our previous study of the older 
themixtry. For the moment we shall ignore its 
more difficult: part—the question of the changes 
of relation that constitute the evolution of an 
atom. Admitting that such changes occur, we 
may ignore them and confine ourselves at pre- 
kent to a study of the relations between the parts 
of an atom as they are believed to persist for long 
wriods—perhaps thousands or millions of years 
in the case of the lighter and more stable atoms, 
It would obviously be premature at this stage of 
our exposition to tackle directly such a com- 

licated question as that of the birth of the 

elium atom from the atom of radium. But 
the reader is already aware that we have identi- 
fied bodies which we may call electrons or cor- 
puscles, and of which atoms are composed, in 
angle at any rate. In the case of radium, we 
ew them at first as the Beta rays, and their 
distinctive characteristic is that they carry a 
charge of negative electricity. 
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anatomy of the atom | 


By Dr. C. W. SALEEBY 


The Electricity of the Atom. For the 
present we need no more facts save to remember 
that if these negatively charged corpuscles are to 
live together so as to constitute an atom, there 
must be some bond of union between them. 
* Like electricit iex repel’; one negative corpuscle 
will not be reconciled with another unless there 
he “ positive electricity,” so-called, which will 
master them both. We may thus assume, 
according to the teaching of several students, the 
first of whom in our time was Lord Kelvin, whilst 
the chief worker is Professor J. J. Thomson, that 
an atom is an area where there is positive 
electricity of such an amount as will balance— 
asx will exactly balance, if the atom be stable - 
the sum of the negative electricity of all its con- 
stituent. corpuscles added together. We might 
assume that the atom was a fat object, that all 
its electrons lay in the same plane ; but it is more 
satisfactory. and doubtless much more nearly 
true, to assume that the atom is spherical, and 
has, in short, a tri-dimensional character. For 
the present. we will make this assumption ; but 
the reader must on no account allow himself to be 
persuaded that atoms are asserted to be really 
xpherical. The sphere, however, is the simplest 
figure that we can choose if we are to abendon 
any attempt to represent the atom as a fiat 
object, and the sphere is, beyond a doubt, much 
nearer the truth. 


An Imaginary Atom. Now, Professor 
J.J. Thomson's inquiry is this: Assuming that 
the atom is a sphere of positive electrification, 
in which lie a number of negatively electrified 
bodies, how would they tend to arrange them- 
selves, and what would be the consequences of 
their arrangement?’ In order to simplify our 
problem we must assume—and never forget that 
we have only assumed it, not proved it—that 
the eloctrons, or negatively electrified corpuscles, 
are at rest. We have. of course, every ground to 
believe that they are by no means at rest, but 
we must attack the simpler question first. Again. 
it is believed that in the case of the simplest 
known atom—that of hydrogen—the number of 
electrons, or negatively electrified corpuscles, 
must be from 700 to 1,000; but, plainly, 
we cannot begin with such figures, aid must 
consider what would happen in the simplest 
conceivable cases. The simplest of all is that. 
of course, in which there is only one negative 
electron, and that exactly balances the positive 
electrification of the atom. In such a case, the 
negative electron would lie at the centre of the 
sphere. If there were two corpuscles, they would 
be balan :ed with themselves, and with the posi- 
tive electricity—that is to say, the atom could 
exist as a stable object, assuming that no outside 


force interfered with it—on condition that they 
were placed upon a diameter of the sphere at 
points exactly midway between the centre and 
the circumference. If there were three cor- 
puscles, they would have an equally simple 
arrangement, forming an equilateral triangie. 
symmetrically arranged about the centre of the 
sphere. If there were four corpuscles, they 
would form a square ; five would form a pen- 
tagon. And at this rom we begin to reach a 
marked difference. We might expect that. if 
the number of corpuscles were increased, they 
would behave just as they do when the number 
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is so few—that in to nay, they would arrange 
themselves in a continuous figure just as if they 
lay on the surface of a smaller sphere placed 
within the sphere that constituted the boundary 
of the atom ; but, indeed. they would not, and 
cannot. 


Not so Simple as it Looks. Such an 
arrangement would eppear satisfactory, since 
it might be supposed that the whole structure 
would be balanced by the positive electricity 
and the negative electricity, thus having 
what looks like a symmetrical arrangement. 
Supposing this were so, the difference between 4 
heavy and a light atom would depend simply 
upon the number of the corpuscles that consti- 
tuted it, and the difference in the relations 
between the corpuscles would simply amount to 
this: that in the lighter atom they were less 
crowded than in the heavier. There might thus 
be a perfectly regular arrangement ; there might 
just as well be an atom containing 937 corpuscles 
as one containing 938. One would not be 
more stable than the other, and the properties 
of the two would differ in the infinitesimal degree 
which the difference in their structure would 
require. 

But if we look at the list of the elements 
arranged, let as say, in order of atomic weight, 
we find no such simple sequences. There is not 
a uniform measure of increase in weight as we 
ascend the list, nor is there a uniform change in 
the properties of the elements represented. The 
pre-eminent feature of such a table, as we have 


again and again insisted, is that it is periodic. 
Groups of c ers come and go, and come 


in. There is a more or less regular recurrence 
of them. That is the whole meaning of the 
term “ periodic law.” 
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The Survival of Atoms. Now, Pro- 
fessor Thomson has shown that directly the 
number of corpuscles increases beyond five in the 
model atom we have imagined, a now kind of 
arrangement is met, and the result of his mathe- 
matical inquiries, together with certain experi- 
mental facts, and together with the known facts 
of the periodic law, leads us to the conclusion 
that systems such aa we have imagined are stable 
only under certain conditions. For instance, if 
there were 938 conpuscles in such a aphere, it 
might bs stable; but if by chance it lost one, 
the 937 could not arrange themselves in any 
stable fashion. It might be necessary for 21, 
or any other number of additional corpuscles 
to be lost before a stable structure could be pos- 
sible. Ts it not more than probable that the gap 
between, let us say, uranium and radium, or lead 
and silver, is capable of some such explanation 
as this? And here. again, we may discern a new 
meaning in the assertion which we made in a 
previous chapter as to the possibility that 
Empedocles was right, and that the law. of 
natural selection, or the survival of the fittest, 
is truce of atoms as well as of living things. 

Brief Life of the Atom. Wo remarked 
that the reason why there is so very little 
radium in the world is that its atom is un. 
stable; it can survive for only a brief time, 
xO that many specimens of it cannot accumu- 
late. Tt was further asserted that) we must 
now regard the 75 or 80 different kinds of 
atoms with which we are acquainted as the 
relatively stable survewors from an_ infinite 
number of conceivable atoms, most, or indeed 
all, of which may have momentarily come into 
exixtence again and again, but have been 
unable to survive. [tC is believed that) the 
number of electrons in an atom of mercury is 
about 200,000, and those in an atom of 
radium about 250,000) (perhaps more nearly 
225,000). Why. then, should there not be at 
leaxt 225,000 or 250,000 clements, if it be not 
that the laws of atomic structure permit only 
75 or 80 to survive % 

Professor Thomson has shown that instead 
of one ring or sphere of corpuscles, two are 
necessary directly we go beyond the number of 
five (see illustration]. Of these, one conniats 
of fewer corpuscies than the other and is nearer 
the centre ; throw in a few more, so to speak, 
and three groups are required, later four, and 
so on. It has been said that we conceive 
of the atom as having three dimensions, but 
it is possible to make most interesting oxperi- 
ments of the highest illustrative importance 
and having strict accordance with Professor 
Thomson's calculations from purely abstract 
considerations, if we are content for the moment 
to conceive of the atom as two-dimensional or 
flat. 

Experimental “Atoms.” The experi- 
ment was devised by Professor Mayer. First, 
a surface of still water represents the plane of 
the flat atom. Each negative corpuscle is 
represented by a little — needle which 
is made to float by being thrust through a piece 
of cork. The needles are all arranged so that 
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the negative poles are uppermost and the 
sitive poles below. The negative poles 
have to one another as the corpuscles of an 
atom must behave to one another, tending to 
repel one another with a force varying according 
to the law which is now so familiar to us—the 
law of inverse squares. Now, some arrange- 
ment has to be provided to represent the positive 
clectricity which holds the atom together, and 
this is easily done by a positive magnetic pole 
which is hung over the water. 
Supposing we start with onc needle ; it is 
immediately fixed under the magnet. Throw in 
another. The first moves from its original 
xosition, and the two assume the positions we 
ave already defined ; and so on through the 
triangle, the square, and the pentagon until, 
when a sixth needle is thrown in, we find not 
a hexagon but u pentagon with one needle in 
the middle of it. Later on, two go to the 
middle, then three, forming a triangle; then 
there is a Kquare, a pentagon, and 4o on and 
sv on [see illustration). We must closely 
recognise the significance of this. Here is the 
periodicity which the other arrangement—now 
proved to be impossible—did not display, the 
periodicity which the periodic law demands. For 
observe what happens, supposing we strip off 
the outer ring and leave an inner triangle [see 
10 in illustration}. Plainly, we have an atom 
such as one we have already seen. Plainly 
alao, the fact of the triangle will tend to make 
the larger atom resemble, in some degree at 
any rate, the smaller. Perhaps the one stands 
for chlorine and the other for bromine. And 
another fact needs almost equal emphasis. It 
in the sudden transformations of the entire 
grouping which may be caused by the insertion 
of one noedle more; while iff yet another be. 
added there may be little modification. It 
just takes its place in the outer ring. That is 
truc, for instance, if the numbers be 16, 17, and 
18, but if onc more needle be thrown in, the 
whole structure is changed and, as it happens, 
the change is still more marked when the 
twentieth is thrown in. Supposing we multiply 
all these figures by a few hundreds we can now 
readily understand how it is that numbers of 
corpuscles intermediate between the figures 
so obtained could not form a stable atom at 
all. They might make a momentary attempt 
to form an atomic organism amongst them- 
selves, but it would immediately collapsc. 


Movement of Electrons. The com- 
plication introduced by the fact that the 
electrons must certainly be conceived as in 
motion is not so serious as would appear. 
We can imagine these various rings in a state 
of — around the — of ea sphere, 
without the grouping of the corpuscles being 
altered. The complexity introduced by the 
fact that Mayer's needles are in a plane, while 
the corpuscles of the atom must have a tri- 
dimensional arrangement, is much more serious, 
but it is by no means insu . Already, 
Professor Thomson has succeeded in his initial 
attack upon it and, so far as the plane arrange- 
ment is concerned, or the arrangement in rings 


rather than shells, he has shown how such 
corpuscles must be arranged up to numbers well 
on the way to a hundred. 

Application ofthe Theory. Let us now 
see what facts this new theory of the structure 
of matter enables us to understand, premising 
most clearly that we are by no means attacking 
the ultimate question yet, but have mere 
advanced our problem from the stage in whic 
the properties of the atom seemed to be entirely 
mysterious to a further stage in which the 
seem to be more or less intelligible—bot 
stages being no further than atomic, however. 
We are very far indeed yet from considering 
the further question which must face us after- 
wards. But taking the subject at this stage, 
let us see which of the properties of matter we 
can explain, confining ourselves for the purposes 
of the prerent course to those properties which 
may be called more distinctly chemical. 

In the first place let us take valency, the 
curious property of atoms in virtue of 
which they seem to have a varying number 
of arms, while the newly discovered group 
of inert atmospheric gases have no arms 
at all. When we come to study the behaviour 
of Mayer's necdles or of the negative electrons 
which we have conceived, according as 13, 
14, 20, ete., of them are organised within 
one arca of positive clectrification, we find an 
intelligible explanation for, at any rate, the 
main facts of valency, and are not without 
prospect of explaining all the rest. 

We find that when there are, let us say, 
60 corpuscles in the organism of the atom 
—the reader, of course, understands that the 
figure is quoted merely ‘ for purposes of illustra- 
tion“ —the addition of one more corpuscle does 
not fundamentally alter the structure of the 
atom. In another cas2 it is similarly found 
that the subtraction of one corpuscle does not 
fundamentally alter the structure of the atom ; 
or the atom may tolerate the loss or gain of two 
corpuscles or three, but no more. 

Atoms such as the first we have supposed will 
be one-handed, the others will be two-handed, 
three-handed, and so on respectively. Thus, we 
—— suppose valency in any case 
to determined by the number of electrons 
which the atom in question can gain or lose 
without having its whole constitution altered— 
without, for instance, having to arrange its 
electrons into three groups instead of two, or 
five instead of six. 


The Nochanded Elements. The reader 
may ask what chemical differences correspond 
to the difference we have suggested by usi 
the alternative “gain or lose,” and wes 
now see that the alternative corresponds quite 
satisfactorily to observed facts. But let us 
spare a word for the no-handed elements. Now 
it is the moet remarkable fact that this zero 

up of elements fite as satisfactorily into 
homson’s theory as we have already seen it to 
fit into the — law = — On the 
supposition sta peculiarity of 
the particular numbers of electrons that pa ia 
the atoms of the members of this group should 


be that they cannot tolerate the loss or the gain 
of even one electron without losing their stability. 
Such a structure plainly will be without any 
combining power at all. Now, it is found 
that the arrangement of 59 electrons and also 
that of 67 is in this case, and it is surely very 
much more than a coincidence that seven atoms 
are possible between these two, and that seven 
atoms do in fact occur—lithium, beryllium. 
boron, carbon, nitrogen, oxygen, fluorine—be- 
tween helium and neon, as also indeed bet ween 
neon and argon. Thus, the theory provides a 
satisfactory explanation for valency and for 
absence of valency alike. 

The Explanation of Chemical 
Union. This magnificent theory will also lead 
us to understand the fundamental facts of 
chemical union. Plainly, it would not be of 
very profound value if it failed to explain the 
most characteristic and abundant of all the facts 
of chemist For long years men have spoken 
of chemical forces and chemical affinity and 
chemical energy. The philosophic mind has 
always expected that some day these powerr 
would be resolved and recognised as essentially 
one with the other manifestations of energy in 
the universe. The physicists long ago out- 
atripped the chemists in a similar respect. They 
rhowed the identity of heat and cnergy of 
motion [see Puysics]. They showed the corre- 
spondence between heat and work, heat and 
electricity, and so on; and they framed, some 
half century ago, the great generalisation of 
the conservation, the convertibility, and the 
ultimate identity of all the forms of energy. 
Sooner or later the chemists had to fall into line 
with this doctrine—as, indeed, they did not 
hesitate to admit. 

The Electrical Nature of Chemical 
Forces. (Of recent years, evidence for the ulti- 
mately electrical nature of chemical forces has 
accumulated, and Professor Thomson now seems 
to have solved the problem altogether. The 
chemical clements are divided or classified 
according to their electrica] properties, rome being 
more or less markedly electro-positive, while 
others are more or less markedly electro-negative. 
Tf we look at a list of the elementa we find that, let 
us say, No. | is what is called electro-positive. 
and so on increasingly till No. 8, which is still 
more so, whereas No. 9 is very electro-negative, 
and so on. There is not a continuously steady 
rise and falj in this electrical property, but 
sudden interruptions. and then continuous rise 
or fall for a time. Thomson's theory of atomic 
architecture completely explains this fact. 

An atom with a certain number of electrons 
has, let us say, 15 in the outer ring and 10 in the 
inner. Now, according to mathematical theory, 
10 is the smallest number for the inner ring that 
is compatible with the presence of 15in the outer 
ring. Such an atom has, so to speak, no rope 
to spare. It is electrically unstable or electro- 
positive ; add another electron, and it becomes 
very unstable or electro-positive ; and then, at 
a certain point a totally new arrangement is 
reached, and the atom becomes very stable or 
electro-negative again. Well, let us suppose 
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that sodium and chlorine atoms are placed in 
one another's company. The sodium atoms are 
electro-positive, and are readily capable of losing 
one electron apiece, being therefore also one- 
handed. The stability of the chlorine atoma, 
again, is compatible with the acquirement of 
one clectron apisce. They are thus electro-nega- 
tive and also one-handed. Obviously, the cir- 
cumstances are fit for combination bet ween theae 
atoms and the compound sodium chloride will 
result, owing to an electrical attraction between 
the positive atom of the metal and the negative 
atom of the halogen. The electron which the 
one atom loses in conveniently accommodated in 
the other atom. 


Explanations of Periodic Law. We 
have already insisted upon the importance of 
the fact that the arrangement of Mayer's needles 
—as experimentally observed, and as demon- 
strated about a year ago at the Royal Institution 
by Professor Thomson before the most illustrious 
audience which the present writer has ever seen 
there—that this arrangement has a definite 
law of periodic recurrence as the number of 
needlea is increased. Purely abstract mathe. 
matical considerations have also demonstrated 
the neccasity for this periodicity. At. last we see 
why, on reading the table of the periodic law, 
we come at recurring intervals to clements that 
resemble one another, Whereas we find that 
No. 1 and No. 2 are dissimilar, No. 1 resembles 
Noa. 9. 16, and 23, let uasay; while No. 2 resembles 
Nos. 11, 18, and 25. Thus we have groups such 
as lithium, sodium, and potassium; — phos- 
phorus, arsenic, and antimony; the group of 
the halogens, and so forth, While these re- 
semble one another chemically when subjected 
to the ordinary testa, the physician can add the 
corroborative evidence that) their actiona on 
the human body display similar resemblances. 
The theory of Thomson fits in to a nieety with 
all these facts. 

What One Electron May Do. (ur 
imaginary atom with 20 electrons may have 
them arranged in an outer circle of 12, an 
inner of seven, and one central one, which 
has got as near ax it can to the positive magnet 
as illustrated in Mayer's experiment. If another 
needle or electron be inserted, the whole arrange- 
ment may be completely altered. You get an 
atom of a totally different kind ; which is to say 
that you get an clement having totally different 
properties, as different, let us say, as the pro- 
perties of sodium and magnesium -—which follows 
it in the table of the periodic law. But when a 
certain number more be added, what we find is a 
reproduction of the original arrangement with 
the addition of an outer circle, representing the 
new electrons added. Plainly, the first arrange- 
ment suggests such an atom as sodium, the last 
arrangement such an atom as that of potassium, 
and the theory explains the similarity between 
the two ; while the intermediate arrangement or 
arrangements represent the atoms of magnesium, 
aluminium, silicon, phosphorus, sulphur, chlorine; 
the unlikeness between sodium and potassium 
on the one hand, and all these other elements on 
the other hand, similarly made intelligible. 
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Value of the Theory. Indeed, this 
great theory co-ordinates and illuminates whole 
series of facta hitherto awaiting explanation. [t 
in justly comparable to discoveries like those of 
gravitation, natural selection, the association 
of ideas, or the circulation of the blood. The dis. 
covery of the periodic law constituted an epoch 
in chemistry. It consisted in the observation, 
grouping, and correlation of a very large number 
of individual facta. [t is really worth while to 
point out the remarkable correspondence bet ween 
the work of Mendeleef in this respect and the 
great labours of Kepler. The astronomer spent 
years in observing the planets and finally de- 
duced from them his three laws of planctary 
motion. They constituted on epoch in astronomy, 
but obviously neither the periodic law nor 
Kepler's laws constitute the final stage of the 
inquiry. In each case we must ask a further 
question: What is the explanat ion of the laws 
niready ascertained’ Why do the planets 
move in this fashion + Why do the clements 
display this periodicity ? The Kepler and the 
Mendeleef are alike essential, but their work is 
completed and their labours crowned when 
« Newton arisos to elucidate the greater law of 
gravitation, of which the laws of planetary 
motion are merely consequences. and a Thomson 
arisen to elucidate the fundamental fact — of 
atomic architecture, of which the periodic law 
in Similarly only a consequence. indent: we are 
able to say that if matter be really made of 
electrons the atoms of the elements are inevitably 
bound to display that periodicity of properties 
which Mendeleef demonstrated but could not 
explain, just as Kepler demonstrated but could 
not explain the movements of the plancts, 

Further Proof. Every kind of con. 
tirmation that can possibly be suggested i« 
being found to come to the service of what its 
author calle the corpuscular theory of matter. 
We have already mentioned facts of valency and 
of abxence of any valency ; the facts of chemical 
union; the facts of the periodic law; the facts 
of the grouping of the elements. To these we 
may add the facts of the triads of elements 
which were mentioned in a previous chapter. 
It was pointed out that in the case of chlorine, 
bromine, and iodine, for instance, or calcium, 
strontium, and barium, the atomic weight of 
the middle element stands almost exactly 
midway between the atomic weight of the first 
and third elements. It is an casy matter to 
study the groupings of small numbers of cor- 
puscles as, for instance, 61, 4]. and 25, and show 
that if these numbers be taken to represent 
atoms, the atomic weight of the middle atom 
is about half-way between the atomic weight 
of the first and third atoms. The three atoms 
closely resemble one another. The fact ix 
explained when we look at the upingr. 
Twenty-five corpuscles form three rings, con- 
taming 13. 9 and 3; these three rings are 
found to recur when we take 41 corpuscles ; 
there is merely a fourth ring of 16 added outside 
them. Again, they recur when we take 61 
corpusclea, having this time not merely the 
fourth ring of 16, but a fifth ring of 20. 
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A completely different method of inquiry affords 
yet new confirmation to Thomson's theory. It is 
found that when the light emitted by any element 
in a glowing state is anelysed by means of the 
Kpectroscope. constituting the process called 
Spectrum Analysis [see Puysics}, definite 
and distinctive characters can be recognised 
ax belonging to each element, such characters 
ultimately depending, of course, as we now see, 
on the structure of their atoms. Now if we 
take the spectra of a group of elements we find 
that they are related to one another in structure. 
and Professor Thomson has shown, by mathe- 
matical reasoning, that groups of electrons related 
to one another in the fashion indicated in 
the previous paragraph would necessarily 
produce related) spectra of the kind actually 
observed. 

Groups and Series. Reference has 
already been made to the fact, which we may 
well emphasise, that the electrical characters of 
the elements afford further confirmation of the 
theory. When elements are arranged in groups. 
as in the table of the periodic law, we may read 
the columns downwards, in which case, for 
instance, we get such a sequence as helium, 
neon, argon, krypton, xenon; or may read 
across, in which case we get such a sequence 
as that recently quoted, consisting of the seven 
elements that lic between helium and neon—viz., 
lithium, beryllium, boron, carbon, nitrogen. 
oxygen, fluorine, these elements belonging re- 
spectively to groups one toseven. Such a sequence 
as this last constitutes what, in order to em. 
phasise it, we call a series of clements as dis- 
linguished from a group. Now. a = group 
consists of members which closely resemble 
one another, but we must recognise that there 
ix also & relationship, though of a quite different 
kind, between the members of a series. This 
relationship is most clearly expressed in the 
case of the electrical properties of the ele- 
ments already referred to. and corresponds in 
the most amazing way with the relationship 
which ought to exist if Thomson’s theory be 
correct. 

The Last Stage. Now we must ask the 
reader to recall certain statements which we 
made in introducing this part of our subject. 
The whole significance Pi Thomson's theory 
hns not yet been stated. We have yet to 
apply it to the existence of unstable atoms 
and to see whether it explains their behaviour 
as well as it docs that of the stable atomr 
with which we are now familiar. Further- 
more, as has already been msisted, we have 
by no means pushed to the last stage our 
inquiry in what we call the root question of 
chemistry. It is all very well to speak of a 
sphere of positive electrification, for instance, 
but whence does it come ? Of what, or in what 
does it consist ? Similarly, with the negative 
clectrons. When we discussed radium we spoke 
of the shooting out of some of these from the 
atom of radium. But if these things are the 
ultimate constituents of matter we must follow 
them and see what becomes of them. 

Continued 
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WE have examined generally the structure 

and leading divisions of the central nervous 
system, and found that it may, like the liver. 
be conveniently connected with the number fire. 
There are five divisions. In the cerebrum [122] 
we have the upper brain or hemispheres, the 
mid-brain, and the lower brain, or medulla ; also 
the cerebellum and spinal cord—five in all. 


Each hemisphere has five lobes, and the brain 
has five ventricles, while connected with it 
directty are the five senses. 

The next point is, as we have seen, that it 
consists generally of two parts—the grey matter 
which forms the outside of the brain and the 
inside of the cord, and the white matter which 
forms the inside of the brain and the outside of 
the cord. The grey consists of nerve cells forming 
the vital battery that energises the nerves, or 
wires, and discharge 
** vital” force. The white 
consists of nerves, which 
are the wires along which 
the impulses travel. 

We will now consider 
the respective functions 
of the different parts, 
and will begin with 
the cortex and hemi- 





tn old age, again, a good many of these processes 
appear to be worn off. 

Effect of Education. The difference 
education makes in the brain is like that between 
an untrodden forest, such as that through which 
Stanley passed in Africa, and a civilised country. 
In the former we get a pathless, trackless wood, 
through which progress in any direction ix made 
with the utmost difficulty ; in the latter, good 
roads, leading easily in any direction we wish. 

The business of education is to construct 
these pathways or connecting threads of know- 
ledge in the brain. This is still more strikingly 
seen as we proceed to the other brain divisions 
but is of great intercat here. 

How Knowledge is Acquired. When 
a child begina to read, certain brain cells receive 
from the eyes the letters HOT ; but it is a long 

while before connections 


nt ney ; ; 
oth are established with the 
er’ _—» & : 

Nn —— various motor cells that 
ah pt r — enable the child at once 
Z —— a tosay “ Hot” whenever 
— it sees these letters, 
C ages ‘ > ogee. 

; ner A P and hy certain connet 
part’, yt e—eo fion with these higher 


Or 8 centres to form the idea 
of burning and heat at 


spheres. — TUTTLE the same time, A person 
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the conscious mind or 
spiritof man. The con- 
volutions represent the 
extent of his faculties ; 
the more numerous and deeper they aie, the more 
extended are these. It is probably here, too, 
that memory lays up her stores of knowledge. 
As actions arising from cortical excitement are 
voluntary and intelligent, and the direct result 
of the conscious mind. nowhere do we find greater 
evidence of the value of education than in this 
region. It is mainly composed of brain cells, 
though, of course, the nerve fibres are quite 
innumerable. These cells differ somewhat in 
appearance according to age. The diagram [123] 
roughly distinguishes their appearance in infancy, 
manhood, old age. It will be seen that 
whereas the cella are in infancy blunt and only 


ight inted, and in many cases round, in 
—— education development are 
completed, they 
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become sharp, with long pro- 
cesses, to which innumerable fibres are attached ; 
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more a child's higher 
faculties of thought. and 
reason and memory are 
exercised, therefore, the 
more (within reasonable bounds) pathways of 
knowledge are formed through thin brain forest, 
and the easier does learning become ; and thus in 
after-life the man’s brain power is enormously 
increased by a varied and liberal education. 
What Occurs on Removal of Upper 
Brain. The following painless experiment, 
showing that the cortex of the brain is the seat 
of intelligence, is well described by Professor 
Huxley: “If a frog be narcotised, and its con- 
volutions removed (being the upper division, but 
the middle and lower divisions !cft), the animal 
sits on the table, resting on ite front limbs in the 
position natural to a frog, and breathes quite 
naturally ; when pricked behind it jumps away, 
often getting over quite a considerable distance; 
when thrown into water, it begins at once to 
swim, and continues swimming until it finds some 
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object on which it can rest; and when placed 
on its back, immediately turns over and resumes 
its natural position. Not only so, but the follow- 
ing vory striking experiment has been performed 
with it: Placed on a small board, it remains 
perfectly motionless so long as the beard is hori- 
zontal; if, however, the beard be gradually 
tilted up no as to raise the animal's head, dir ctly 
the beard fecomes inclined at such an angle as 
to throw the frog's centre of gravity too much 
hack, the creature begins slowly to creep up the 
hoard, and if the board continues to be inclined 
will at last reach the edge, upon which, when the 
board becomes vertical, he will seat himself with 
apparent great content. Nevertheless, though 
his movements, when they do occur, are extreme! 
well combined, and apparently identical with 
those of a frog possessing the whole of his brain, 
he never moves spontaneously, and never stirs 
unless irritated. If, however, only the upper 
part oof the spinal cord 

bee left, these movements Ay 


cannot be performed.” % & 
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mal Life. If the cor- 
tex, or upper brain, be 
considered as the seat) of 
the stnéellectual life, or 
ayardt, of man [124], the 
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If the middle part then be paral he drops 
the book, but still breathes. If the lowest part 
then be paral he dies. 


Effect of Alcohol. The three divisions 
are also well illustrated in the phenomena of 
drunkenness, for alcohol paralyses the brain 
tn this very order. 

First the intellectual or rational life goes and 
the animal life is left without reason to guide 
it, so that the man jumps about, laughs, and 
sings, without any reason to guide him. If he 
takes more of the poison, the mid-brain is para- 
lysed, and he becomes “dead” drunk. He 
falls down, and no longer uses his animal life, 
or moves any limb, but he still breathes. If 
someone now pours more down his throat, the 
lowest part, or medulla, is paralysed, and he dies, 

We get in this mid-brain the centres af sight, 
hearing, taste, sense, and speech—at any 
rate on their mechanical side. The two 
pairs of large bodies— 
the corpora striata and 
the optic thalami—situ-. 
ated here are believed to 
be the centres respectively 
of mere motion and sensa- 
tion of any part of the 
body; the centres for in- 
/ * telligent action or feeling 
being of course in the 
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man, or what is often ; i 4. - of the movements of this 
spoken of as the soul = part will be considered a 
(“The moving creature CALL FROM ADULT HRAIN little further on. 
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be able to show that P aciously. The lower 
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physicals life. oor the 
functions easential to the 
body life. If the lower 
brain, or medulla. acts 
alone we have just: pas... )% | 


sive physical life-breath. SRANCHED CELL 7AOMm LITTLE BRAIN 
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ing and the beating of 
the heart, etc., going on, 
but no movements —t.e¢., the body alive, or mere 
ertatence. Uf the mid-brain acts as well, we have, 
in addition, movements of all sorts of the most 
active description, but without intelligence—that 
is, the full manifestation of animal life. or the 
soul and body alive, or movement, If, in addition, 
we have the highest part, we have intelligence, 
or reason, directing or guiding the whole, together 
with the power of consciousness and abstract 
thought, and the spirit, soul, and body alive. 
Illustration of Functions of the 
Three Brains. Now to illustrate this. 
Take the case of a person reading a book aloud 
and understanding it. He comprehends, and 
bably reads it by the action of his intellectual 
fe, or epirit; he holda it in his hand by the 
action of his animal life or soul; and he gets the 
breath a — — — the action of his 
passive » or body. 
It the highest centres be paralyeed, be cease 
to read, but still holds the and breathes. 
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the passive or inner life 
of the body. We will re- 
call a few of its features, 
It is the — expanded 
part of the spinal cord 
within the brain, just 
beneath the cerebellum, 
or little brain. It is an 
inch and a half long, three-quarters of an inch 
broad, and half an incathick. It is much broader 
above than below. and at the pai All pre it is 
crossed in front and beneath by a band of 
tibres known as the pons vaurolii; the cerebellum, 
or little brain, over it forms the roof, while the 
medulla forms the floor of the fourth of the five 
ventricles, or chambers of the brain. In its 
surface are embed one on each side, two 
rounded bodies the size and shape of olives. 
They are called the olivary bodies [pages 2144-6). 

The medulla is, of course, largely composed 
of white nerve fibres passing up to the brain, 
but it ia also the controlling centre for the most 
important and vital actions of the body. Here 
is the centre that controle respiration, that 
controla the swallowing of food, the power of 
mastication or chewing, the formation of saliva ; 
every one of these so far, it will be seen, is 
connected with the su of food to the body. 
It is aleo the centre for regulating the action of 





the heart, and the size of the bloud vessels, 
especially of the skin. Under fear or cold it 
contracts them, and we become pale; under 
shame or heat it expands them, and we blush. 
It also contains centres for regulating the size 
of the pupil of the eye, for taste, and for hearing, 
and for some of the mechanism of speech. The 
medulla, together with the cord, is the centre 
of what is known as pure reflex action. 


Why We Yawn. Nerve currents from 
the lungs and other parts are sent to the medulla 
when the blood contains too much carbonic acid ; 
the blood itsclf circulating in the medulla also 
irritates the respiratory centre so that a reflex 
action occurs and force is transmitted to all 
the muscles concerned, causing a deep inspiration 
to purify the lung. This automatic—or more 
properly reflex—action may easily be proved 
byexperiment. It 
is called reflex t 
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equilibrium, and enables us to stand erect. 
It thus co-ordinates, or causes to act together, 
certain groups of muscles for this purpose. 
When diseased or paralysed, aa by alcohol, 
& man can no longer stand upright. 

Certain parts of the brain are specialised 
for a particular function, and the brain never 
acts together as a whole. The faculty of speech. 
on account of the interest which attaches to it, 
is a very good illustration of this fact. 


The Centre of Speech. The centre of 
speech is situated just above and in front of the 
left ear. It in not on the right side at all. 
Here is the part that enables us to utter our 
thoughts, and from which power is given to the 
centres for the muscles of the mouth, throat, and 
tongue to formulate ideas into words. A blow 
here, of sufficient violence, perhaps depressing 
the temporal 
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refiex action. No 
reflex action in the body is really so purely 
mechanical as this, but the illustration serves. 

The Meduila an Automatic Machine. 
The action of the medulla is under the control 
of the unconscious part of the mind, and it is 
therefore closely connected with the sym- 
pathetic system, which acts entirely without 
our knowledge. Of course, the value of this 
sort of action is immense. Were it not for 
automatic machinery, a man would have to be 
stationed by each box to hand out the matches 
or cigarettes as the pence were dropped in. 
Were it not for this system, life could not go on, 
for we could never carry on the processes of life 
as conscious and voluntary acts with the 
regularity and accuracy they require. We shall 
see the great value of reflex actions again. 

The cerebellum is the site of the organ of 
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Differ. A blow 
of sufficient violence to injure tho centre of speech 
would probably alsu paralyse the right half 
of the body, including the aim and leg. It is 
therefore a rule amongst medical men that if 
a man be paralysed down the right side, ho is 
probably speechless as well. creas, if he 
be paral on the Icft side, his speech ix 
uninjured, hecause then the injury is on 
the right side. But there is a remarkable 
exception to this. Certain people in the world 
are left-handed. That is, all that other people 
can do with their right hand they can do with 
their left. This is not the result of bad training, 
but it is from birth. The reason of the difference 
is that the two sides of the brain are transposed ; 
the left brain is on the right side, and the right 
brain on the left. One finds,occasionally, the heart 
on the wrong side of the body in the tame manner. 
2301 
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incurably diseasod — on the left side, 
may, after some time, slowly regain the p 

of speech and, begin to talk again. It is believed 
in i great extent, held in 


reserve to au 
cases the rig ft side slowly and gradually takes 


over the dutics the left can no longer perform. 

Functions of the Spinal Cord. Passing 

on now below the medulla, the functions of 
the spinal cord are of great interest, and are 
very varied in character. The three chief 
functions of the spinal cord as a nerve centre 
are (1) conduction ; (2) reflex sensation ; and (3) 
reflex action, In the previous section, from a 
different point. of view, I have grouped the two 
reflex functions together, and added trophic and 
transferent. functions, thus making four. 

The spinal cord consists, a8 we have seen, of 

a right and a left half, joined in the centre by a 
— of grey nerve matter. A section of it in 
any part shows that, unlike the brain, it is white 
outside and grey within, the grey matter con- 
sisting, as I have said, largely of nerve-cells, and 
the white matter principally of nerve-fibres. 

Nerves, when they ga into the brain or spinal 
cord, lose their sheath and white substance, and 
only the centre wire or axis cylinder is continued. 

If any of the spinal nerves be cut across, both 
motion and sensation in the parts they supply 
are completely lost. 

1. Conpuction. The spinal cord, then, is 
lurgely made up of fibres that conduct impres- 
sions or impulses cither of sensation up the cord 
to the brain by the posterior part, or of motion 
from the brain down the cord by the anterior 
part. The aenaory nerves croas over to the 
opposite side of the cord as soon as they enter it, 
the maior fibres do ao before they leave the brain 
in the medulla oblongata ; so that the right half 
of the cord costains the motor tibres of the right 
half of the body, and the sensory fibres of the 
left half, and vice versa. 

2. Rercex Sensation. A good instance of this 
in when disease of the hip occurs, and the sensa- 
tion of pain is felt in the knee, The sensory 
nerves of the hip and knee both run to the same 
part of the cord, and the sensation from one part 
is reflected to another. 

3% Rxrixx Action. This in hike that of the 
medulla, an action absolutely outside canscious- 
news, and the necemary reeult of a certain 
irritation. 

Movements may even have a definite purpose. 
like the beating of the heart or breathing, yet 
be reflex, and without any exercise of conscious 
mind. Purpose in reflex action does not so 
much ahow the intelligence of the creature as of 
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Conversion of Conscious to Reflex 
Action. We have already seen instances of 
natural reflex action, and of what importance 
they are tous. So valuable are they, indeed, that 
during the whole of our lives we are increasing 
the number of such acts ; doing more and more 
complex movements without the aid of con- 
sciousness, and thus adding to those reflex acts 
which are born in us numbers of others which are 
artificial or acquired. It is probable that, as 
the lowest part of the cerebrum is the principal 
centre for natural reflex action, and the highest 
part for int Reader ie or voluntary or intelli- 
gent action, 80 the mid-brain is a great seat of actions 
once voluntary. but which have become reflez. 
At first, nearly every action is the result of 
direct will and mental effort. Watch a child 
learning to walk. It is as hard as learning Greek 
is to us ; each step is considered and taken with 
great difficulty. In six months, however, it has 
so become a matter of habit as to be reflex—that 
is, to be conducted outside conscious will action, 
and the cortex is set free from thinking how to 
walk, which absorbed it at first, to consider 
where to walk to, or to intelligently direct this 
new reflex habit. The same occurs with reading 
and writing, and every other oft repeated act. 
At first, all the mind is concentrated on how to 
read and how to write—what is read or written 
is of small importance. It is the connecting of 
certain letters with certain sounds, and certain 
sounds with certain shapes, that is at first such 
a severe mental effort; and yet so casy does it 
become by frequent repetition that after some 
time we never think of the separate letters, even 
when we write them, but writing and reading 
become acquired reflex habits the mind being 
wholly absorbed in what is read or written. The 
habit of swinging the right arm forward with 
the left leg, and the left arm forward with the 
right leg ia so strong that it is the hardest thing 
in the world to swing the right arm and leg 
both forward together. It is, indeed, almost 
impoesible, although we think we have complete 
control over the muscles of our limbs. 
Acquisition of Good and Bad Habits. 
This leads us to another point. A natural 
reflex action cannat be overcome; an arti- 
fivial reflex habit can be overcome, but it ix 
tery hard. Swearing, for instance, soon becomes 
an artificial reflex. habit and the mind never 
thinks of it at all, An oath comes out at slight 
provocation, and we may not even know that 
we have sworn. To break such a habit is very 
difficult, and once we have allowed an action to 
a reflex habit, it is the hardest thing 


the gate latch, anyone 
may enter. So in the 
brain the message may 
be, ‘Someone is tread- 
ing on my foot.” The 
mind looks out of the 
windows (the eyes) to 
see. If it be a stranger, 
the order goes to the 
muscles, ** Draw the foot 
away;“ if it be a friend, 
the order may go to the 
muscles of the vuice to 
say “Why did you do 
that ¥"" Now this is a 
voluntary action in both 
cases. But suppose the servant be lazy or busy, 
and cannot be bothered by running to bells all 
day, and suppose she ingeniously connect the 
bell-wire with the wire that lifts the latch 
round a pulley in the hall. Now when the bell 
is pulled it does not ring, and the servant (the 
mind) can hear nothing (is not conscious of it), 
but the pull raises the latch of the gate and 
leta anyone in, This is how a voluntary act 
is changed into an artificial reflex habit. Now 
consider the advantage of this. The servant ix 
free to do other work, there is no worry of bells 
ringing, there is no delay in getting in. Observe, 
on the other hand, the disadvantages. Anyone 
can now get into the house, for the servant has 
no control or choice in the matter, 

Hence we conclude that nothing is of greater 
value than the formation of as many good habits, 
or acquired reflex actions, as possible; and 
nothing is more dangerous than the formation of 
bad ones. 

Cause of the Growth of Habits. 
The artificial reflex habits of which we have 
just spoken are believed to be formed in the brain 
by the growth of nerve-fibres between groups of 
cells frequently used for the same purpoxe. 

Thus 4, B, C, and D are nerve cells. A 
moves the right arm, B raises the left leg. The 
habit of moving the right arm when the left leg 
is raised has been performed so often in walkin 
that a connection has been formed between A 
and A, and the artificial reflex habit acquired of 
moving the two together. 

C controls the thumb, D controls the move- 
ments of the finger. The two so often go together 


mator nerve 3. 





128. ILLUSTRATION OF ACQUIRED REFLEX A@PION 

1. Afferent wire, or sensury nerve 
Hell, or conactot contre in braia 
4 Pulley, or acquired refies in mid-brain 
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goree and heather, paths are soon formed between : 


the cottages built at one side, the public house 
at another, and the school and the general shop 
somewhere else. Theee paths always lead in the 
directions most often used, so that it ia much 
easier to walk in them than over the heather and 
— Education not only stores our mind with 
nowledge, but makes certain actions in our 
life easy to ua, by forming 
artificial retiex habits. 
Difficulty of Era- 
dicating Habite. Let 
a town labourer change 
places with a finher. 
man. The latter will 
sicken and die over the 
unaccustomed labour in 


town, while the town 
labourer will find the 
fisherman's work  im- 


pomibly hard and dan. 
gerous, and the exposure 
will probably kill him. 
There are no connections 
in their brains between 
the cells that have to perform the novel work 
of the other. It is not really a question of 
physical weakness, but of want of acquired 
reflex habits. 

This shows how important it is for everyone to 
enter his trade or profession early in life, and not 
to change it afterwards, Look at a girl learning 
a mechanical habit, such as knitting, and observe 
how she thinks over each stitch. She cannot 
talk, she is too busy,and yet she knits very slowly; 
but by degrees, as the connections begin to be 
made between her cells, and fresh paths trodden 
across the “common " of her brain, the work 
gets casier and casier, and at last her fingers go 
x fast you cannot see them, and yet she can 
talk all the time, and does not even require to 
think what she is doing. 

Three Actions of the Brain. Thr 
actions therefore of the brain are three in number : 

I. VOLUNTARY AND Consciovs, always pto- 
ceeding from the cortex, which may be merely 
abstract action of the thought centres or the 
purposive physical a i to sensations of light, 
sound, or common feeling. 

2. ACQUIRED OR ARTIFICIAL REFLEX acts 
which are mostly unconscious and connected 
with the mid-brain,and largely consist of actions 
foray voluntary which by continual repetition 

ve passed out of consciousness, and are no 
longer sent up to the cortex {see diagram 126), 
but are short circuited in the mid-brain, 

3. NATURAL REFLEX actions enteving outside 
conciousness, and connected with vital physical 
processes, and mainly centred in the lower brain. 
or medulla, and the spinal cord. 


2. Efferent wire, or 
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5 Memory and Attention. Linking up Memory with Consciousness. 
— Training the Memory. The Necessity for Selection and Concentration 
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By HAROLD BEGBIE 


ONE of the profoundest mysteries of human 
personality is the faculty which we call 
memory. This faculty has been defined as 
“the mental capacity of retaining unconscious 
traces of conscious impressions or states, and of 
calling these traces to consciousness with the 
attendant perception that they (or their objects) 
have a certain relation to the past.’ Locke 
defines memory, in “Human Understanding.” 
as “the power to revive in our minds those 
ideas which, after imprinting, have disappeared, 
or have been, as it were, laid out of sight.” 

The phrase “laid out of sight” forces on the 
studious mind the mystery of memory. There 
is a department of our mental machinery which 
retains images, ideas, and impreasions. It is 
a department of our mental machinery which 
ix not included in that more obvious department 
which we call normal censciousness, Our 
normal consciousness does not keep a perpelus 
memory of all ite impressions. Challenged to 
repeat or to relate one of these impressions, 
hormal conaciousness has to apply to another 
department of the mind for the necessary 
information. Separate altogether from normal 
consciounness, and yet (when properly trained) 
in sympathy with that: normal consciousness, 
in the vast and almost unexplored department 
of human consciousness which keeps the tablets 
of experience. 

Neglect of Early Training. Our business 
here is to show in what) manner the sympathy 
exinting between the normal and the secondary 
consciousness may be ao strengthened as to keep 
the normal consciousness constantly informed 
with the knowledge of the secondary con- 
RCLOUNTNIORS, 

Some men are born with this strong sympathy, 
and are spoken of enviously as possessing wonder- 
ful memories, Butin moat cases of bad memory 
the effect may very frequently be traced, not 
to an imperfect physical organimation, but rather 
to neglect of framing in childhood. = It) ix 
certainly uncommon to come across a really 
woll-trained and efficient man who is not gifted 
with a amooth-working and precise memory. 

There are many men who profess to educate 
people's memones. They have some mental 

ymnastic or some particular dodge by which 
they affirm that it is possible for anybody to 
remember anything. cee gymnastica and 
dodgee have rightly been denounced by Fitch 
as “mere procemen and a rterile mnemonic.” 
No mnemonic words and no mnemonic lines can 
ever permancnily atrengthen that extreme 
aympathy between the two orders of conscious. 
ness without which no man can a really 
efficient memory. How, then, can they be 


2304 


strengthened 7 How is it possible for a person 
who finds difficulty in remembering names and 
dates, people and scenes, booka and impressions, 
to link up his consciousness with his memory so 
as to be able to recall any of these impressions 
and experiences at the immediate desire of his 
will ? 

Training the Memory. We believe 
there is only one sound method of “ training 
the memory,” and that is by systematic use of 
information acquired and impressions received. 
The * things laid out of sight,” that is to say, 
muat every now and then be looked over. As 
n good housekeeper looks over her store cup- 
board or Jinen-chest, so every now and then 
muat the student go over his store-house of 
Impreswions and ideas. He must continually be 
taking stock of himaclf, continually be making 
use of his knowledge. 

A person with a bad memory (which means 
a person whose lines of mental communication 
are weak) is very often far more impressed 
by a particular thing than one whose memory is 
good. A person with a bad memory may be far 
more moved by ** Lear" or “* Hamlet” than a 
person with a good memory ; but the person with 
a good memory, after reading these plays, is able 
to quote certain lines and to tell the movement 
of each drama in the precise sequence of the poet, 
while he of the bad memory will jumble the lines 
of one play with the lines of the other, mix up 
the movement of one play with the movement 
of the other, and tind it impossible to give any 
precise account of the two dramas. 

And yet the secondary consciousness of the 
man with the bad memory probably retains 
a far sharper image and a far more delicate 
appreciation of the dramas than does the 
xecondary consciousness of the man who can 
ao glibly recite his impressions, and with such 
admirable ease. The problem, then, for the 
man with the bad memory is how to catablish 
better communication between his normal and 
swcondary consciousness. He must be careful 
to remember that his memory retains an absolute 
impression of the drama, and that it is only his 
capacity to call up those impressions which is 
ao seriously at fault. 

The Uselesaness of Memorising. To 
learn any ion of these plays by heart is 
not a good practice. Verbal memory is not 
real memory. The remembering of words and 
lines is an act, it is not a continual correspondence 
between normal and secondary consciousness. 
Far better than ‘‘ memorising " words and lines, 
as it ia called, is the habit of thinking over a 
scene. It ia eo curious fact that people with bed 
memories are nearly always impatient thinkera. 


Like a-hot-headed soldier, they rush through the 
country of new a abled without troubling 
to establish lines of communication with their 
base. This means intellectual destruction. 
Every step taken in knowledge must go with a 
strengthening of the lines of communication. 
And the lines of communication are Thought. 

Reading and Thinking. We believe 
that a child's memory can be trained by 
making it discuss what it has lately read or 
seen, making it think, By this we do not mean 
that parrot-habit of question and answer 
between teacher and pupil, but rather an 
intellectual talk in hich the teacher skilfully 
induces the pupil to speak about what it has 
lately been considcring. In like manner the 
adult student may cultivate a good memory 
by immediately going over in his own mind 
some chapter in a book, or some scene in a play, 
which he has just read. He will have to check 
in himself the feverish desire to race through 
the book—curiously enough, paradoxical though 
it may seem, the chief passion frequently of 
people with extraordinarily strong memories, 
and therefore weak lines of communication. 

A mind that receives sharp images is always 
eager to receive more, and goes rushing on 
without pausing to sce that the dines upon 
which these images travel from the secondary 
to the normal consciousness are matablished. 
It is the persun whoac mind does not receive 
sharp images who reads ploddingly. and care- 
fully impresses on himeelf the need of remem- 
bering what he reads. 

then. is the first obstacle to be 
got out of the way. Slow reading, frequent 
pauses for reflection, and regular intervals for 
going over in the mind the images received are 
the best means of catablishing our mental lines 
of communication. The student will also find 
it useful to discuss as frequently as possible 
the matter with which he has engaged himuclf. 
Conversation is the examiner of our minds. 
Another useful exercise is the writing down 
of impressions, and this is one which should 
regularly be employed. In writing the brain 
is quieter, for the eye is undistracted, and it is 
only in such a condition that lines of communica- 
tion can be established. As the exercise is 
nore and more employed it will be found that 
more and more impres.ions return to the normal 
Consciousness. 

The Necessity for Selection. It is 
a helpful habit after witnessing a scene to close 
the eyes and strive to see it once again with 
the mind's eye. Afterthis a verbal description 
may be given to a friend; and after tbat 4 
written description should be made of the 
same scene—each exercise bringing out in- 
creasingly the details and the colour and the 
movement of the whole impression. 

The act of forgetting is a great help to the act 
of remembering. Here the necessity for selection 
comes in. It is a fatal practice to load the 
mind with the burden of unesentials, It is 
a raost useful practice, strengthing both the 
memory and the balance of the mind. to select 
consciously easential things for remembrance, 


and to discard consciously everything elae. 
Any laboured effort to “ memorise"’ in a 
wholesale fashion is to be reprehended ; its 
result can only be a confused and chaotic store- 
house of information out of which can flow no 
ordered und definite impressions to the normal 
consciousness, Intense interest: in a subject, 
together with observation and criticism, will 
build up a discreet memory, and keep open the 
lines of communication. In other words, think. 
ing about a thing ceatablishes between the 
normal consciousness and the secondary con- 
sciousness a certain and an absolute aympathy 
concerning it. 

Does Memory Know all Things? Wo 
cannot leave out from this article, although 
the subjects are treated in their proper place 
elsewhere [see Psycnocogy and Puysto.oay}, 
the psychical and = physiological sides of 
memory. There is the definite act of recalling 
an impression, and there is the ‘ subliminal 
uprush " which presents to consciouancsa some 
experience on our part of which we had entirely 
forgotten the knowledge. Everybody is aware 
of theso marvellous pictures which suddenly 
glow before the eye of consciousness and make 
the far past, for a single inatant of time, aa vivid 
as the present. Men have related that in 
moments of great danger—such as drowning -- 
their whole past Jife has flashed before them, 
and it is a common experience of aniwathesia 
to relive in the few momenta of the anwathetic’s 
ower Over our consciousness long years of our 
ife, with every incident as vivid and as detailed 
as it waa in the past. 

By these experiences we are able to porceive 
that the memory of man is — Evory 
picture is photographed indelibly, every sensa- 
tion is recorded infallibly. Nothing can happen 
to us — no great emotion or passing and 
elusive sensation--which is not faithfully 
treasured in tho memory. And if, as certain 
men of acience declare, the memory inheres 
“ina single cell, or nouron, or even in a single 
living molecule,’ we may feel disposed to answer 
that there must then be in us a perfect memory 
of not ourselves alone, but also of the lives of 
our fathers and our forefathers to the creation 
of the world, since that single cell or neuron 
has descended unto us from the first and parent 
cell of conscious existence. 

Thinking about Things. But we tind 
difficulty in remembering carly eventa in our 
life. No man can go back to the memory 
of his own cradle. Few men can remem- 
ber the first word they spelled or the first 
sensation they consciously received. The 
memory in each one of us—deacended from 
endless ancestora—may, or may not, retain the 
impressions of our infancy the memory of 
creation's past; but, at least, we know that wo 
ourselves have no power over that memory, 
cannot exercise any Gominion over it, concerning 
any of the impressions it recorded before we 
ourselves became definitely aware of conscious 
thought. From this we see that thought is the 
great rivulet which flows from the spring of 
memory to the tap of consciousness, ght 
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draws the water from the well, and brings out 
of the hidden places of our being the ment 
which we call memory. By thinking about 
things (not by learning things by heart) we 
cultivate increasing sympathy between the 
wecondary — Tr and the —— con- 
sciousness. e ing uprushings of genius, 
— which Frederic Myers has written 
with such amazing lucidity, belong to the 
subject of Memory, but cannot be explained. 
It is permissible to think, however, that these 
subliminal activities are the result of thought 
in the past—not necessarily thought of the 
————— thing, but the habit of thought which 

ao perfectly placed in sympathy the memory 
and the norma! consciousness that impressions 
shi easily and continually from tho one to the 
other. 

We believe, then, that just as the habit 
of thought creates the ordinary good memory 
of tho average efficient and capable man, 0 
that same habit carried to perfection creates 
that wonder and mystory of the world, a genius. 
Tho wholo secret of the application of our 
education, and the use of our experience, lies 
in the creation of entire sympathy between the 
memory and the normal consciousness, and 
this sympathy can only be established by 
wrpetual thought and regular self-examination. 

t it, therefore, be sven that the matter is 
not one of training the memory (the memory, 
in all probability, being a more or less perfect 
record of our experience), but rather one of 
eetablishing betwoen the memory and the normal 
consciousness, which calls itself L.“ a channel 
of communication and an intensity of sympathy. 
To do this wo must cultivate tho habit of con- 
tinual thought. 

Concentration. Jt has been said that 
even the mont carnest and pious person can- 
not aay the Lord'a Prayer without a wandering 


thought. The reason is simple enough. The 
mi is influenced by the association of 
ideas. A word, a phrase, a movement, a 


acent, is sufficient cause to set the thought 
of a mind following that particular thread 
through the labyrinth of its memory. To 
concentrate the thought upon a single thing, 
without following any of the by-paths suggested 
at every movement al that one and eenite 
road, is an exercise of will requiring the greatest 
utrength and the most sustained effort. 

And yet this concentration of the mind is one 
of the essentials in an application of education 
to the affairs of life. No man can hope to 
puzzle out a problem, to invent a new thing, 
to improve upon existing things, or to reveal 
any new aspect of truth, unless he has it in his 
power to concentrate his whole mind upon the 
matter in insue. 

Can he, then, learn to acquire this definite and 
decisive control over the of the mind ! 
It is possible, wo believe, to children the 
habit of concentration, but in the case of an 
adu't conscious of no particular interest in life 
the process is one of great and over- 
whelming difficulty. Unless, indeed, the desire 
to acquire concentration ia sincere, every effort 
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will be in vain; and both in the case of the 
child and of the adult there must be interest in 
the subject on which concentration is desi 

Given, , an eager desire to acquire absolute 
control over the machinery of the mind, and 
secondly, the opportunity of practising on some 
favourite subject, there is no reason why an 
adult should not learn, at least in some degree, 
this one pre-eminent habit of education.’ 

The Olid Way and the New. According 
to Mr. Francia W. Parker, Principal of the 
Chi Normal School, who has written ex- 
haustively on this subject, the education habit 
of attention, or as we put it, concentration, “ is 
purely a cultivatable one.”’ 

‘In simple spontaneity,” he says, ‘‘ without 
direction, t is very little development of the 
habit of attention. ere may be many acts of 
attention, but they cease before they reach the 
education point, or they have no organic relation 
each to the others. The cultivation of the habit 
of attention is the main factor in education; the 
habit of observing closely, listening intently to 
language, and of reading intensely, are the fun- 
damental! means by which self-activity is induced 
and developed.”’ 

The Americans have developed, or perhaps 
we should say are developing, a system for 
cultivating the habit of attention. Like every- 
thing else which comes from America it is not 
new, but is rather a swift and revivifying 
development of something old. In the present 
instance, the American method is an improve- 
ment on an Asiatic method which has been in 
use — the Buddhists for countless centuries. 
The Buddhist gives a ee a atone, bids him 
hold it in his hands, and cautioning him against 
lifting up his eyes from the object. instructs 
him to fix his thought to the stone and to hold 
it there with the tightening force of his will. 

The American, on the other hand, gives his 
pupil an orange, and bids him look well upon it. 
After that the pupil is allowed to model the 
orange, then to paint it, then to draw it, and then 
to study it. As soon as the shape, the colour, 
and the character of the or has been 
mastered, it is peeled, and the skin is observed 
with minuteness. Then it is cut into parts, each 
part is examined, and then the np ice seed 
are observed, drawn, painted, and riptions 
given of them in writing. 

The Secret of the New Way. The 
difference in thease methods will be appreciated 
at once. In India the fakir may be seen who 
has clenched his hands until i 
grown through the 
through the ks. In America the man may 
be seen who has learned to make an eternal 
record of the human voice and who has har. 
nesaed electricity to the service of mankind. 

The secret of the American success in this 
method lies in the selection of the subject on 
which we seek to practice concentration. If 


whit. If you are fond of flowers,do not try to 
concentrate your thoughts upon postage-stamps, 
and if you are fond of postage-stamps do not 
labour to concentrate your thoughts on electrical 
machinery. Whatsoever is your favourite 
subject, or the theme in which you fancy you 
have most interest, in that learn to acquire 
the educative habit of attention. 

Self-examination. And yet there are 
many people who confess their inability to 
give their attention to anything, and who 
complain that it is impoasible for them to 
acquire the habit of concentration, since 
any object dwelt upon for but a few 
minutes irritates the consciousness and arouses 
antagonism. For such as these, as we said at 
the outset, the path is beset with extremest 
difficulty. The great cities of the world are 
overcrowded with young poople capable of not 
ten minutes’ concentration. Whatever work 
they do, they do without delight. their thoughts 
wandering aimlessly through a chaos of mental 
impressions, the machinery of their mind run- 
ning on without control of any kind —derelict 
intelligences. They experioncve in their hives 
neither exultation nor delight ; they have no 
knowledge of real pleasure and real enthusiasm ; 
the beauty and the aplendour of the natural 
world, and the glories and the conquesta of the 
intellectual world, have no significance for them. 
Beyond the ordinary pleasures of the physical 
organism, which we share with the animals, 
they know of no satisfaction. 

In cases of this kind, the habit of attention can 
best be created by occasional exercises in intel- 
lectual egoism. The derelict intelligence, anxious 
to acquire the habit of concentration, and yet. 
professing that it has no subject on which it 
cares to fix its attention, must begin with 
itself. Let such a man examine himself, dwell 
upon himself, analyse and dissect himself. Let 
him begin by learning to observe himself. Why 
does he do such a thing? Why does he permit 
himself such a habit? Why does he go to such 
a place? By repeated questions of this kind 
addressed to himself, he may arouse out of its 
suffocating torpor the will which has ceased to 
direct his volitions. At every turn of his day he 
must learn to be observing himself by means of 
questions. Haply, in the end, this morbid 
self-examination may lead to such disgust with 
himself that his consciousness, taking upon itself 
new strength, will fling off the mental torpor 
which has obscured his intelligence like fumes 
of wine, and take possession of the machinery 
of his mind, controlling it and guiding it to 
conscious ends. 

The habits of reading intently, of conversing 
intently, of listening to spoken words intently, 
help to build up the properties of concentration. 

it With Thy Might. We should do 
all things with conscious direction. The 
negation of concentration is slackness. To 
read silackly, to talk slackly, to listen and 


to observe alackly, is to loosen all the muscles 
and fibres of intellectual alertnesn, The 
student must for ever check in himself any 
slackening of interest. If he is reading, and the 
subject begins to pall upon him, he must ahut the 

and turn to some other subject which will 
arouse his interest again. Whatever he finds to 
do, he must do it with all his might. 

In exercises of contemplation, it is important 
that he first consider what he will observe in any 
particular object-—ita form, its colour, or its 
sound. His thoughts must all be regular ; every 
fresh apprehension must arise from some definite 
act of attention. For instance, he must become 
aware of some particular curve in a buttertly's 
wing while fixing his attention on the form of 
the insect ; he must become aware of a particular 
shade of green in the wing while fixing his atten. 
tion on the colour of the insect. He must correct 
in himself the haphazard working of the mind, the 
spontancous flight of his attention at every glance 
of his eyes. The mind must follow the orderly 
course of his system of observation, and must 
work always undor hia conscious control. 

Wordsworth's ‘Wise Passiveness.” 
While our object is to show here some of the 
chief and most useful methods of learning the art 
of concentration, and while we believe that this 
ia indeed one of the pre-eminent. habits of 
education, still we must attest: our faith in the 
Wordsworthian theory of a‘ wise passiveness.”’ 
There are certain natures of a highly intellectual 
order to whom concentration must always appear 
an irritating impertinence. And if to these 
people—generally people of some creative 
ability—ideas of a luminous kind come in their 
ntates of passiveness, streaming in upon them as 
aunhght streams into the morning, we may be 
sure that Nature does work in this direction, an 
well as in the more definite and decided fashion 
of directed energy. Therefore, it is good, even 
for the man whu practises exercises: of concen- 
tration, tu permit himself certain minutes of 
passiveness, wherein he allows to flow freely 
into his seul the breath and secret influences of 
his surroundings. 

Moreover, it is in momenta of thi kind that 
he will most casily gather the fruits of his con- 
centration, for the mind gives nothing which 
has not first entered it, and the mont glorious of 
“subliminal uprushings "must, we believe, 
have at least some part of its origin in our own 
observation and experience, If we are always 
acquiring, we shall never invent ; if we are alwaya 
observing, we shall never create. 

However, the mind cannot be damaged, nor 
the play of the soul be hampered, by a con- 
tinually increasing closeness of observation ; and 
by this means, more than by any of the more 
elaborate exercises of professor on this head, 
however valuable they may be, the habit of 
the most useful concentration—the concentra- 
tion leading to creative activity—ihay best be 
acquired, 


Continued 







Group 19 


LITERATURE 
16 


Contiuued frow 
paar 2147 














NINETEENTH CENTURY PROSE 


A Preliminary Sketch of the Period, together with a Study of Some 
of the Principal Essayists and Critics, 







‘* The Renascence of Wonder” 


By J. A. HAMMERTON 


NINETEENTH century prose, infinite in its 
complex varioty of style, is distinguished by 
the common characteristic of critical inquiry: it 
aims at truth; it strives to touch the very 
heart of life. There are, as Gocthe said, many 
echoes, but few voices. Thin is largely true of 
all literary periods; but the voices of the 
nineteenth century will compare advantageously 
with thonss of any preceding period. Where 
prose in concerned they are heard at their best, 
— in the novel. But the “new note” ia 
iardly lew resonant in the oasay, the biography, 
the history, the book of theology, the narrative of 
travel, tho scientific treating, the studies of philo- 
wophy, art, education, politicn, and economics. 

f the twentieth century has opened for us with 
a wider and a nobler outlook on “ the things 
that matter,” it in due largely to the work 
accomplished in the preceding century in the 
domain of English letters, when our — 
— took to heart the aphorism - an 
vighteenth-centu t. They saw with Pope, 
but with a haere ifnight than his, that “ ine 
proper study of mankind is man.” Tho litera- 
ture of knowledge and the literature of power 
belonging to thia period are alike marked by 
the dominating but informed intorrogative, for 
it wan not only in imaginative writing that the 
lant century witnessed what Mr. Watts-Dunton 
has called “ the Ranascence of Wonder,” but in 
all fielda of literature—in criticiam and science, 
not less than in povtry and romance, this re- 
birth of **wonder"” tock place. The originator 
ofthe phrase thus explains it; " The Renasvence 
of Wonder merely indicates that there are two 
xreat impulses governing man, and probably not 
man only, but the entire world of conscious life: 
the ee of arceptance—the impulse (o take 
unchallenged and for granted all the phenomena 
of the outer world as they are—and the impulse 
to confront these phenomena with eye: of 
inquiry and wonder.” 

“The Renascence of Wonder.” 
Before studying the effvcta let us glance at the 
causes of this change in the nation’s literary life. 
The French Revolution shattered the scholastic 
formalism of Englixh letters. Jean Jacques 
Rouracay stirred up a feeling for humanity such 
as England had never betore acquired from 
French or Italian writers, much as had been 
influenced previously by Continental models. 
The effecta of the Red Terror threw the thought- 
ful back for a time into the slough of despond. 
We have seen how Wordeworth. for example. 
was bowed down in this way. Then a Scottish 
teacher read Mme. de Stag] s “ De l Allemagne.” 
set himself to master the German language, put 
Jean Paul Richter in the place of Jean Jacques 
Rousseau, and by the exercise, on the one hand, 


of the extraordinary knowledge he acquired of 
German philosophy and German individualism, 
and his painstaking elucidation of the Crom- 
wellian epoch on the other, set aloft an ideal of 
manhood and patriotic duty which, faulty in 
many respects as the design may have been, 
influenced materially the popular view of his- 
tory and the outlook on nature There were 
others who drank deeply at the Teutonic spring. 
Wordsworth was one of these, Coleridge was 
another, Byron a third; Scott and De Quincey 
were al‘o of th> company. Each was affected 
more or less differently, Dut at the rame time 
profoundly. A new epirit was introduced into 
our literature—the spirit of wonder, which 
is of all human characteristics the most 
natural, the most fruitful in ite influence not 
merely upon literature and the other arts, 
but u every work of the hands of man. 
Had there been no ‘ Renascence of Wonder,” 
we had seen few, if any, of the marvellous 
inventions which rubricate the nineteenth 
in the calendar of the centuries. Thus it was 
that romance was reborn; that metaphysics 
acquired a new meaning; that humour was 
reincarnated. Men longed to look at thin 
as they were; to see them “ whole.” Carlyle 
entered asx an iconoclast into the temple 
of “the Gigmanities "’; and of all the master- 
minds of the century, he is the one who, both 
directly and indirectly, has stirred most deeply 
the heart of the vast reading public called into 
being by the mechanical inventions of what. 
Dr. Russel Wallace has called ‘‘ the Wonderful 
Century.” 

Literature and Politics. The history 
of the essay, both critical and constructive, 
in the century we are considering, is 
up with the history of the periodical. 

Something of the same kind may be said 
of both poetry and the novel. The various 

riodicals having a political bias, if not basis, 
iterature developed more or less under the xgis 
of politics. The writers made the reviews and 
the reviews hel to make the writers. If the 
student, happily versed in more modern litera- 
ture, a hes some of these old masterpieces 
in a spirit of wonderment at the fame attached 
to them, he must try to forget his later know- 
ledge. He must look at the work with the cyes 
of the generation upon which it was sprung with 
such magnetic effect. Herein lies the value of the 
historical and comparative method in the study 
of all literature. To-day much of the vital 
force which animated the work of earlier writers 
has been scattered, much of their “ thunder ” 
has been stolen, the knowledge in the light 
of which they wrote has been found to be 
misleading. But the saving sdit of an individual 


style preserves many an old and obsolete book 
from the blight of oblivion. . 

Styles of the Great Writers. Among 
the influences on later prose must be remem- 
bered the prose of the poets—-the prefaces of 
—— aes of — cthe critical 
CASBYS O ridge, the letters of n, Shelley, 
and Keats. But the student haw —— 
variety of object lessons in style before him, 
apart from these great names. There are the 
Puritan fervour and grim humour of Carlyle, 
the gentle intimacy of Charles Lamb, the graceful 
confidences of Leigh Hunt, the aerial cadence of 
De Quincey, the emphatic, unmistakable vigour 
of Cobbett, the brilliant antitbeses of Macaulay, 
the incixive phrases of Hazlitt, the wit of Sydney 
Smith, the beautiful imagery of Ruskin. the 
flowing sea-music of Swinburne, the classic 
beauty of Landors dialogues. the perfect 
serenity and harmony of Newman, the scholarly 
prose of Matthew Arnold, the undecorated diction 
of Hallam and Freeman, the picturesque pages of 
Froude, the jewelled sentences of Walter Pater, 
and the sparkle of Stevenson. In the main the 
prose writer who aspires to style must be an artist 
Just as the poet ix an artist, but the secret of 
style is, ultimately, the harmony between the 
subject and its treatment. 

Literary Style. For gencral purposes 
style has been considerably influenced by the 
usage of journalism. The Press is responsible for 
a marked lessening of the distinction between 
written and spoken language. There must 
always be some distinction between the two, 
The skilled writer must of necessity posscas a clone 
acquaintance with the meaning of words; and 
it is, perhaps, a defective knowledge of the mean- 
ing of words which lies at the root of most 
failures in composition. The speaker, by means 


of accent. emphasis, look, gesture, personality. | 


can lend significance to a comparatively poor 
speech. The writer, If he would impress his 
readers as effectively as the speaker impresses 
his audience, must find literary equivalents for the 
methods and circumstances of platform and pulpit. 
But the aim of the writer who addresses him«elf 
to a wide public should be directed to the 
perfection of a style that shall be distinctive—a 
copied style is but a mask—clear and colloquial, 
yet avoiding baldness and vulgarity. and from 
which foreign words. once ec plentiful in the 
“spotted Dick “ period of English prose, shall 
be notably absent. 
Biographers and Historians. While the 
_ pve done much to increase our know- 
ledge of bygone. and particularly of Elizabethan, 
literature, as well ax to popularise various 
branehes of scientific learning, the biographers 
have given to the prose of the period some of its 
test intellectual assets. Southey's “ Nelson.” 
khart's “ Scott,” Carlyle’s “ Cromwell" and 
** Sterling.” Lewes's “‘ Goethe,” Froude's “ Car- 
hyle. Masson's ** Milton,” 8 ing’s Bacon.' 
Stanley's “ Arnold,” are clamics that for one 
reason or another are never likely to be super- 
seded. The influence of ish historical 
methods has been world-wide. The nineteenth 
century historians are worthy succeseors of 
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Gibbon. They have determined the unity of 
history, brought the study of evolution and 
environment to a pitch of acientitic accuracy, and 
made history a fascinating study. 

Theology and science, philosophy, polities, 
economics, art, education, and travel will be 
briefly touched upon in our chronological study 
of the leading prose writers of the period. There 
remain, however, before we take up this chrono- 
logical study, two facta of eapecial interest: that 
must be noted. One is the high literary value of 
much of the scientific literature of the time. as 
disclosed, for example, in the writings of Huxley ; 
the other is the distinction attained by women 
writers, The latter isa portent that should com- 
mend itself to some philosopher of the future ; 
ita ultimate significance is hidden from our ken, 

Easayiste and Critics. No serious 
student of English criticisin can afford to neglect 
the prose writings of Samuen Tayior COLERIDGE 
(bo 1772; d. 1834). They are by no means 
vasy to read at the outset, but when the author's 
point of view has been attained they will prove 
most stimulating and suggestive. The “ Lectures 
and Notes on Shakespeare’ are eapecially 
valuable both on account of their great intrinsic 
value and the effects they had on later estimates 
of the national poet. 

SYDNKY Saitu (bo 1771: d. 1845), FRancis 
Lorp Jerrrey (b. 1773; d. 1850), and Henay 
Peter Lorp Brovanam (b. 1778; d. 1868), 
were jointly responsible for the early numbers of 
the * Edinburgh Review.” They were politicians 
first and men of letters in a secondary sena. 
Sydncy Smith's was a natural wit, but it was 
always under the control of good taste. His 
style was natural, and he used with unequalled 
effect against the forceen of pretence and 
pomposity the process of logical inquiry known 
as the as uctiu ad abaurdum. Jeffrey was master 
of a style the importance of which in derived 
from the fact that it served as a model to 
his greatest contributor, Macaulay. Brougham’s 
zeal for popular cducation was greater than 
his discretion ax a critic, Wirtsam Girronu 
(b. 1756; d. 1826), the first editor of the “° Quar- 
terly Review,” was another “man with « blud.- 
geon,”” whose best services were those he rendered 
tothe Elizabethan dramatists and expecially to 
the memory of Ben Jonson. Few men whon 
names are remembered in literature ever wrote 
more that has been forgotten than did Rosear 
Souvrugy (b. 1774; d. 1843). His fertility of 
production was as amazing as ita variety. Ho 
was a scholar, and, considered as a stylist alone, 
claims a high place among his contemporaries, 
And yet ‘of what is called style.” he said, “ not 
a thought enters my head at anv time. [only 
endeavour to write plain English and put my 
thoughts in language which every onc can under- 
stand.” 

Sin Water Scorr (b. 1771; d. 1832) wrote 
almost as incessantly and as variously as Southey, 
but with much greater success, independently of 
his greatest work. His cmays on chivalry, 
romance. and the drama, and his letters on demon- 

and witchcraft sre atill eminently readable ; 
he was a painstaking as well as a capable 
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editor, expecially of Swift. Jorm Wrison (b. 1785; 
d. 1854), the * —— North” of Blaok- 
wood « Magazine,” is chiefly remembered as the 
literary parent of De — as part author of 
that brilliant serivs of dialogues, ‘“ Noctes 
Ambrosianse,” and author of a work entitled 
‘“ Lighta and Shadows of Scottish Life.” Jonnx 
Grason Lock uart (b. 1794 ; d. 1854), Scott's son- 
in-law, and Wilson's friend and colleaguo on 
* Blackwood,” whosuccecded Gifford as editor of 
tho ‘ Quarterly,” gave to journalism much that 
right should have been devoted to literature. 
is masterpiece ia the ‘ Life” of Scott, second 
only to Boswell’s ‘“Johnron” as a model 
biography. Every student mist read it, but 
may neglect his novels, though “ Adam Biair” 
in worth reading if one should come across it. 


Charies Lamb. One of the greatest, as 
he is one of the least pretentious, of English 
prose writers, is Cartes Lama (b. 1775; 
d. 1834); but the now world-famous “ Exsays 
of Elia” originally issued from the press, at 
all events in their collected form, upon a cold and 
irresponsive world. In the history of English 

row Lamb stands as much alone as Landor or 
Sir Thomas Browne. He is master, not of one 
atyle, but of as many atyles as he possessed 
moods. He is full of elusive ochoes of the old 
writers whom he loved. His is the art that 
conceals art, for scemingly he ix as frank and 
as conimunicative as Montaigne. His character 
in written in his “* Essays "’ ; his autobiography 
in his Letters. He wrote for magaszines—the 
“London” in particular—but he wrote what 
he would, and not merely or principally for the 
pecuniary proceeds of literary work. Hervin, 
undoubtedly, lies part of the secret of his enduring 
charm. Then, he waa a man of many friends. 


Hiv life-story is as inspiring as that of Scott. — 


Poaterity reverences, Lamb almost as a memory 
of a golden age, as the embodiment of a quality 
of heart from which it has parted; it looks 
on him as Lucifer looked on Paradise lost. 
But Lamb was not only an cusayist of unique 
charm ; he was alvo a oritic of rare insight and 
surpriting accuracy. Nothing that he wrote. 
and wonderfully Jittie that his life inspired 
others to write of him, can the student afford 
to neglet. 


William Haslitt. In Witoam Hazutrt 
(b. 1778; d. 1830) wo have aatrong contrast to the 
man who regarded him as “ one of the finest and 
widest apirits breathing.” Haslitt was indebted 
to Lamb, and acknowledged the indebtedness ; 
but with a critical faculty as keen as that of 
Lamb, he possesved not a scintilla of “ Elia's ” 
human sympathy ; hence, whereas the one is 
loved the other is given the meed of almost 
frigid praise. Yet Haslitt’s is a name of first 
importance. “We are mighty fine fellows,” 
said Stevenson, “but we can't write like 
William Hazlitt.” He is the master of the apt 
and illuminating phraso. The student of Shake- 
apeare owes much to Coleridge's “ Lectures,” 
he owes much also to Lamb's “ Critical Essays,” 
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out he must also study, and study with attention. 
Hazlitt’s “ Characters of 8 "a Plays ”’ 
—a work dedicated to Lamb—and the ‘“‘ Lectures 
on the Dramatic Literature of the Reign of 
Elizabeth.” Of equal note are the ‘ Lectures 
on the English Comic Writers” and * Lectures 
on the lish Poets.” It must be confeased, 
however, that there is more venom than justice 
in the personal sketches he called “ The Spirit 
of the Age.” But, as a recent writer in the 
“Quarterly Review” well says, noting the 
haunting motto prefixed to the delightful casa 

* On Sundials,” “if one only counts Haslitt's 
serene hours, they prove him to have had 
something far highcr than the talent which does 
what it can. had his share—no one who 
has tasted the fruit of those serene hours can 
gainsay it—of the genius that does what it 
must.” 


Thomas De Quincey. An object of 
the most contradictory criticisms is THOMAS 
De Quincey (b. 1785; d. 1859). Sir Henry 
Craik, in his introduction to the final volume 
of “ English Prose Selections” describes De 
Quincey'’s prose as spurious, and as ing 
‘all the appearances of eloquence except those 
that are true.” Further on in the same work 
Mr. R. Brimley Johnson, who alludes to De 
Quincey’s “ vigorous intellectuality,” “‘ genius,” 
‘richness of fancy,’ and “splendour of style,” 
says: ‘“Exactness, carried to the verge of 
pedantry, is the conspicuous merit of his style. 
which is further strengthened by a scrupulous 
attention to the conditions of effective com- 
parison, and by the explicitness with which his 
rtatementa and clauses are connected.” With 
Hazlitt and Lamb, De Quincey was a con- 
tributor to the ‘ London Magazine,” in which 
his ‘* Confessions of an English Opium Eater” 
appeared. De Quincey stands sponsor to the 
modern school of “ prose poets” of which 
Mr. Swinburne ia the great exemplar. He has 
much to attract, but is dangerous to follow. He 
lacks a — — normally without what 
we understand by the word “ reverence,” and 
he is at times terribly discursive ; but we must 
remember that the bulk of his work, which has 
been collected in nine volumes, was anonymous 
journalism, and that the writer kept up a weak 

hysique by the use of opium. The “ Con- 
fasion.” the historical essays, ‘“‘ Levana; or, 
Our Ladies of Sorrow.” and the “ Autobio- 
aun Sketches,’ should be closely studied. 
Ye Quincey has been styled the “ Boswell of 
Essayism,” so intimate are his revelations of both 
himself and his associates. He possessed to an 
almost gett an instinct for dramatic 
expression. tever some of whom he wrote 
may have thought of his character drawing, 
he was well liked » and in his later 

ved a 
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he 
Jather. . Birrell is right when he 
declares that De Quincey will always be “ above 
criticam.”’ This great cesayist wae a i 
but he was, too. an inquirer, and his influence 
was against cast-iron formality in English proee. 
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By ALGERNON ROSE 


REFER to the keyboard of a piano if there 
is any doubt about getting the right notes. 
Of cqual importance with the time-xense for 
the violinist is the necessity to play in tune. 
Accurate intonation in fiddle playing must 
be cultivated assiduously. (Gradually the car 
will become accustomed to the correct intervals, 
and identify them without the aid of a piano. 
If it does not, the student had better learn a 
keyboard instrument, on which the intonation 
of the notes is furnished mechanically. 
Slowly and firmly try the scale of G major. 


G MAJOR 
2nd string — 
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Ex. 2 


4th string Sra string — 


eel aa 


Begin on the fourth string wilh a down-bow and 
sound the open nove. G. Ifa bar usually begins 
with a down stroke because of the pressure being 
stronger, it finishes, as a rule, with an up-bow, 
the last beat being Jens accentuated than the 
first. Put down the first finger near the head so 
as to stop the A above the G. Play this with an 
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the open A, the first finger on it the B, the second 
C close above, and the third D. Lastly, the first 
string furnishes the open E, the first finger FS. 
and the second, clove to the first G2. Go down 
the scale in the same way. Count with each 
sweep of the bow [Exs. t and 2}, 

Music and Numbers. To become an 
accomplished violinist, the fingers of the player 
must learn, by diligent practice, to associate 
tones and numbers automatically. In this aense, 
tiddle music and mathematics are twin brothers. 
When the Greek rival Pythagoras, based 
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his serics of sound ratios on numbers, he antici- 
pated Corelli, the father of violin players, by 
twenty centuries, The casiest way of committing 
to memory the numerical fingering of G major, or 
any other scale, is to vary the order of the noten. 
Thus, if we take a simple melody of moderato 
compass in that key, we tind at once a suitable 
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up-bow. Place the second finger on the string 
to sound B. Bring the bow down resolutely. To 
get the semitone above for the note ('. put down 
the third finger close to the second. Play with an 

bow. The neighbouring open string supplics 
the next note, D. Having bowed this, put the 
first finger on the third, or D. string to get E. 
The second finger will produce F2. and the 
third, close to the second. the G2 above. 
Never raise a finger s'ready down, unless for the 
production of a lower 1 ote on the same string. or 
a note on another string. The second string gives 
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exercise. For this purpose, the atudent should 
now try to play the refrain known as * Katio's 
Letter,’ to which we attach the words, so 
that the notes may he bowed with suitable 
expression (Ex. 3). 

In A minor, instead of the semitones occurri 
between the third and fourth and seventh 
eighth notes, as in the major scale, they now 
come between the second and third and seventh 
and eighth notes, The effect of thin — gives 
amore plaintive character to the minor than the 
major modes. 
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music 

The beginner will now note that, although 
the semitones are not the same in ascending as in 
descending a minor scale, the fingering is alike 
both — down, the production of the right 
roten depending on the stopping being ‘ hu- 
moured"’ by the fingers. Below C (the major 
ncale which no sharps in music) at an interval 
of a minor third comes the note A. [Exs. 4-8.]} 

The pupil should now get pen and music paper. 
To impress on the mind the position of the semi- 
tonos, it is well to copy out the scales; first, the 
tonic majors and relative minors, and then the 
tonic majors and tonic minors, the latter being 
those minor scalen which begin on the same note 
but have a different signature of accidentals, 
Having written out the scales in all the sharp 
and flat major keys, confining the range to the 
compass of one octave, practise them carefully. 
To get variety, write the first and third scales in 


and beautiful. It is the thoughtless ig Hp which 
scales are practised that makes them sodistasteful. 
Think, therefore, of a great master playing ascale 
in an ideal manner. Try to imitate the dignity 
of his tone in bowing slowly. When, in course 
of time, the scale can be taken more quickly, 
the student should always have in imagination, 
if he wishes to improve his execution, the charm 
of the rush of brilliant sounds obtained by « 
clever virtuoso. The beginner's first attempts to 
play scales may be unhappy, but disappointment 
is the companion of all true happiness. latter 
will come presently and be doubly appreciated if 
the pupil perseveres. Later on the scales may 
be extended to two or three octaves. ‘‘ One thing 
at a time ” should be the maxim of the beginner. 
If he succeeds in reading and fingering the notes 
of the different scales within the compass of an 
octave well in tone, slowly, he will have done 
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The MELODIC form of the same scale 
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four-four time, the second and fourth in three- 
four rhythm, and so on. 

Hymne. In order to impress the correct 
fingering on the memory, take the top line of 
some well-known hymn and trans it into the 
different keys. Practise it slowly, and try to 
convey the meaning of the words to the sounds. 
As correct intonation ia of t importance, the 
ntudent should accustom himeelf to recognise, 
befure beginning a piece of printed music, the 
key in which it is written. The “key” to the 
key is indicated by the last note of an unaccom- 
panied melody, or the bottom bass note of the 
accompaniment. This is the general rule. 

— Many beginners — ee 
prejudice against Using Although 
a badly played scale is decidedly uninteresting 
to listen to, yet under the bow of a Sarasate 
or an Yeaye there is nothing: more brilliant 
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admirably. Should the playing of scales become 
irksome, he has himeelf to blame for not concen- 
trating his mind on their study. 

Difficulties. It is attention to the things 
which are tiresome to the majority of people which 
makes for succeas, and even, in some cases, for 


genius. In this complex life of ours, the mind, 
if it be a good one, is stre by the diffi- 
culties it encounters. In same way, scale 
playing strengthens the There is conse- 


quently connderable moral discipline in - 
tising scales not once a fortnight, but — 
The secret of succ:ss in singing, it 
may be whispe lies in the ability of the 
vocalist to “scale the voice beautifully. Of 
all instruments, the violin approaches most 
closely, in its methods of intonation, to the 
human voice. The practice of scale, therefore, 
is cosential for proficiency. 


Tf scale playing has been varied by the slow 
practice of chante, as suggested, the student will 
have begun to make acquaintance with 
most.of the /néervals [Ex. 9}. 
Begin each exercise slowly. Work up the speed 
gradually. Play each pair of notes with a full 
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bow, down on the beginning of the bar, up on the 
second beat, and soon. Other methods of bowing 
will be dealt with later. Having studied the course 
on Transposition {page 1057), transpose the fore- 
going exercises into different keys. Next combine 
the intervals in the way suggested in Ex. 10. 


Ex. 10. THIRDS 





or flats may look formidable on 
paper, but the fingers of the violinist are not 
confronted, like those of the pianist, with black 
keys at a higher level than are the ivory notes. 


Many sha 


Therefore, accidentals should be easy to play 
on the violin, although Berlioz, in his clever 
‘‘ Instrumentation,” gravely writes that the 
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scales of E? and F are “ difficult,” that D? 
Practicable.” But Berlios was & fageolet player 
icable.” But ior was a er 
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oo of violinists, carries more weight when 
says that the violinist has an * equa) com- 
mand of all keys, even those the most remote.” 
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The Chromatic Scale. This question of 
—— leads us ed the artificial scale, known 
as the Chromatic, which proceeds entire 
half-tones (Ex. 11]. — 

The student should remember that more than 
one note in this scale must never be stopped 


INTERVALS 


Tuiun 


sce oe vec [= “a 3 o | die 
6 ig.) Sg ee 
e° — —⸗ — 


Penrect Farris 


(Ors rere Jue 


Sagan eo 
— — —⸗ 






SEVENTHS 


with the little finger, and that the same finger 
must never be employed thrice in succeasion. 
He should avoid also sounding the open E and 
A strings, whether in ascending or descending. 
The exact fingering depends a good deal on the 
character of the music. In moving the second 
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or firat finger up or down, be careful to go at 
once for the precise stopping-place. Lingering 
midway in the stopping spoils the intonation. 
Let us repeat that, if proficiency in to be 
attained, the student must concentrate his 
attention on one exercise at a time. As s00n as 
the slightest facility in playing has been arrived 
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at, a desire arises to skip serious study and get on 
to “ pieces.” With a pupil who has a master 
to check him this is bad; but 
the temptation requires double will-power to 
conquer when the pupil is working unaided. 
Instead of frittering away valuable leisure with 
meaningless tunes, the ambitious student will be 
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bowing the Brobes Chordein Ex 1% 


Practise these slowly at first. After getting 
— iereals We ae oreo oped! Peaae 
this exercise into all the other major 


Practice Table. At this stage the 
atudent should make out a practice table. 
Apportion the time which can be devoted daily 
to violin study somewhat as follows : 

Seale of ( major.. .. .. 5 minutes 
oo o A minor tae ee. Ee ode 


Intervals ee ae ee ce 15 99 
Broken chords oe oe oe 16 Lad 
40 minutes 


This plan can be changed discreetly day by 
day, but 40 minutes at first is long enough for 
the beginner who is in earnest. Tt is wise to 
practise in solitude, If the room cannot be 
otherwise reserved, rise an hour carlier than 
usual. In that case, to avoid annoying sleepers, 
a skeleton, or mute violin, can be bought for 
about 10a. But these so-called practice violins 
should be avoided wherever possible. They have 
a bad influence on the learner, and tend to destroy 
his conception of tone. A“ mute "ia better, dnd 
can be purchased fora few pence. Placed upon the 


End of Practice. After practice, slacken 
the hair of the bow. Before putting the violin 
away, rub off the rosin with a soft handkerchief, 
and wipe the stick of the bow. Should the 
fiddle require general cleaning, wipe it with weak 
whisky and warm water, and finally with a 


little light oil. When the bow gets greasy, wash 
BROKEN CHORDS 





it with soap and tepid water. Conclude the bath 
with fresh and cold water. Dry the hair before a 
fire, then rub with fine powdered rosin. 

As soon as the many difficulties which confront 
him begin to be perceived, the first eagerness of the 
violin student is apt toabate. It is easy then to 
neglect practice for awhile. Butsucha procedure 
is fatal to progress, and it is only by resolutely 
adhering to the plan of study drawn up that 
the self-instructor will presently become a good 
player. The beginner must imitate the tortoise 
rather than the hare if he wishes to triumph. 


Continued 
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HOW WE HEAR 


PHYSICS 


The Function asd Structure of our Ears. Their Amazing Power oi 16 
Reconstructing Sounds. Analysis of Sound, and Some Experiments —— 





By Dr. C. W. SALEEBY 


HAVING disouseed the objective nature. of 

sound, its speed, intensity, reflection, refrac- 
tion and production, ending with its production 
by the oldest and most valuable of all instruments, 
which none of us needs to purchase, we may now 
turn to the consideration of the physical aspect 
of hearing. Let it be clearly understood that 
our business in this course is only with the phy- 
sical aspect of a function which, of course, it is 
more properly the province of the physiologist 
to investigate. But we must carry the physical 
inquiry as far as possible, being quite certain 
of this, that the more complete it 1s, the more 
valuable will be the help that we are able to afford 
to the psychologist, who, after all, must build 
upon physics if he is to build securely. And by 
way of an introduction to the subject we may 
begin with a simple and easily dismissed ques- 
tion: How are we able to locate a source of 
sound ? 

The Direction of Sound. The use of 
the external ears in the lower animals is obvious 
to anyone who has observed them. It is 
evident that if these ears be inclined at different 
angles the animal will find a given sound louder 
when the ear is at one angle than when it is at 
another. Heis thusimmediately guided to the 
source of the sound. Even in man there persist 
three small muscles, attached to each cfour 
external ears, the function of which—had they 
not lost it—is to move the ears in various direc- 
tions. But, in point of fact, the large majority 
of people have complctely lost the power of 
moving the ears at all, though some of them 
can move the ears in association with movements 
of the whole scalp, while a few retain the power 
in some small degree. But no one ever uses 't 
for the purpose of estimating the direction of 
suund. In any case, the ear has so largely lost 
the shape which should make it valuable that the 
power would be of little value if we retained 
it. It has been shown that if the whole of the 
external ear be filled up with wax, leaving just 
a small hole corresponding in width to the canal 
that leads inwards to the middle ear, the acute- 
— of hearing is very slightly diminished—that 
is all. 

Do our Ears Deceive us? Now, it may 
be a that, in reality, we cannot ju 
the direction of sound, but are constantly 
deceived. The deception, however, is more 
apparent than real. We are deceived merely 
because the sound is reflected from some sur- 
face, and we locate the source of the sound in 
the direction of that surface. Nevertheless, 
our ears have served us quite faithfully in in- 

icating the direction from which the sound 
immediately reached them. 


The most careful experiments have been made, 
especially by Lord Rayleigh, in order to discover 
whether there is any factor whatever that 
determines our appreciation of the direction of 
sound except the one factor which we are 
about to discuss. It is found, however, that 
no other explanations of this power can be 
afforded. 


Two Eara and Two Eyes. Our ap- 
—— of the direction of sound entirely 
epends, then, on the fact that we have two car. 
You hear a noise, and immediately turn to the 
left; the simple reason is that the sound is 
more loudly heard by the left car—that is to say, 
by the right side of the brain—than by the 
right ear—that is to say, by the left side of the 
brain. Observe the curious fact that the 
hearing is really done most effectively, not in tho 
rt of the brain which is neareat the sound, but 
in the part which is furthest from it. ‘The ex- 
planation obviously is that the brain appreciates 
not directly from the external world, but through 
the mediation of the organs of sense, and in the 
case we are considering it is the left car that is 
most markedly stimulated. Various experiments 
—both those made for the purpose and the 
experiments of dixease—go to prove that our 
internal comparison of the relative measure of 
stimulus received by the two cars is our moana 
of determination. 

The case is parallel to that of the eyes. 
In each instance the development of pair 
of organs would appear to have been originally 
due to the same causes as have produced 
the double symmetrical arrangement  clae- 
where in the body. But whereas no extra 
value of any special kind ix duc to the 
fact that we have, for instance, one lung 


"on each side of the body, the similar posses. 


sion of two eyes means not merely that we are 
able to see things more intensely, but alao that 
we are able to perceive their form in perspective 
by an unconscious comperison of the slightly 
differing images which the two eyes perceive ; and, 
similarly, the possession of two carn enables us 
not merely to perceive sound more acutely, but 
also to ive its direction. If a patient 
be completely deaf in one ear, he is compelled, of 
course, to use his whole head, just asa donkey 
uses its external ears, moving it as a whole until 
he chances to get the opening of the healthy 
ear opporite the source of sound, the position of 
which is thus identified. 

A Simple Experiment. It is an obvious 
consequence that, if we sound in such a 
fashion that it is absolutely equidistant from 
the two ears, we shall be able to defeat any 
possibility of locating it, except in no far as the 
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subject of the experiment is able to say that the 
wound ie somewhere cquidistant from the two 
cat. In order to obtain success with the follow- 
ing experiment, it is necessary that the acuteness 
of hearing in the two ears be equal. The subject 
ix blindfolded, and a noise is made by the finger 
and thumb, or any other means, just in front of 
his nose, under hia chin, or at the back of his 
neck. From the fact that the sound is heard 
equally in the two cars, the subject will rightly 
confine his guesues to the plane in which there 
places lic, but as to the exact part of the plane 
from which the sound proceeds he will be com- 

letely nonpluswed. A sound produced under 
[is chin is as likely to be referred to the top of his 
head or to tho back of his neck as to its actual 
nource. ‘This simple exporiment affords a very 
conclusive proof of the accepted theory. From 
this simple problem we must pass to the actual 
mechanism by which we appreciate sound. 
Thereafter it will be well to note other meana by 
which sound can be appreciated or its conse- 
quences made evident. 

The Structure of the Ear. The 
sound wave which has been more or lesa collected 
by reflection in the external car passes through 
a short canal, at the bottom of which is found the 
tympanum, or drum of the ear, which is thrown 
into vibration synchronous with—that is to say, 
at the same rate as—the alternation of com. 
pressions and rarefactions that constitute the 
wound wave, To the inner side of the drum is 
attached a small bone which is joined to another, 
and it toa third. These three auditory ossicles 
(omicle meaning a small bone) form a very oblique 
bridge across a narrow air-filled cavity which, 
though really little more than a slit, is known 
us the middle ear. ‘Phe air which it contains is 
supplied from the throat by means of a special 
channel which ix known as the Eustachian tube. 
This permite the air to pass in or out, so that its 
prewure may always be the same as that of the 
nir on the outer side of the drum— that is to say, 
that its pressure may be the same as whatever 
happens to be the atmospheric preasure at any 
given moment. The pernustence of this equality 
of pressure in necewary not only for comfort, 
but abo for successful hearing. If we descend 


to the bottom of a coal-mine, where the atmo- ' 


apheric pressure is raised, or if we ascend in a 
balloon, so that the atmospheric pressure is 
lowered, it is a wise precaution occasionally 
to swallow one's saliva, as thin act opens the 
Eustachian tube and permite of the equaliaa- 
tion of preasure. If the tube be cloeed, ax may 
happen in discase, the air within the middle 
car ix apt to he absorbed and the pressure 
thus lowered, with evil consequences. 

The Middle Ear. The business of the 
three bones is to transmit the to-and-fro vibra- 
tions into which the tirst is thrown in virtue of its 
contact with the tympanum. Two minute muscles 
are attached to theae bones, one of which, when 
it contracta, tends to tighten the drum of the 
ear so that it reaponds more readily to aerial 
vibrations of small amplitude. The hearing is 
thus made more acute. and we therefore employ 
this muscle when we strain to hear. When the 
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second muscle contracts it tends to lessen the 
rigidity of this threefold conducting apparatus. 
It is therefore of value when we try to reduce 
the intensity of loud sounds. Sometimes it is 
ee and then loud sounds are found to 

very painful. This muscle is the nearest 
approach that we possess, since we have no 
earlids, to an apparatus for cutting off external 
vibrations—which our eyelids do so efficiently. 
for the eyes. 

The Inner Ear. The third and last of 
the three bones is fixed to another membrane 
which is thrown into vibrations corresponding to 
the vibrations aroused in the tympanum, and 
which closes a remarkable canal filled with fluid, 
the said canal being part of the internal ear, the 
essential part of the organ of hearing, The sound 
vibration, more or less modified in amplitude, 
perhaps, by the action of one of the muscles 
we have named, is communicated to the fluid of 
this canal, which takes a spiral shape that has 
some resemblance to the shell of a snail, though 
it ig very much smaller. This canal lies in the 
hardest bone in the body—the hardness and 
rigidity of which are of value, in that they do 
not tend to damp sound vibrations which are 
appreciated within it. As the sound wave 
travels along this spiral canal. it naturally affecta 
an extraordinary structure which lies along the 
whole length of a continuous bridge or partition 
that divides the canal into two. This structure 
is known as the organ of Corti. 

The Piano Theory of Helmboltz. 
Since the canal ateadily diminishes in width 
throughout its entire length, it follows that the 
fibres constituting the bridge become shorter 
and shorter. This fact aroused the careful atten- 
tion of the illustrious German physicist, Von 
Helmholtz, whose name will go down to all time 
as one of the founders of the doctrine of the 
conservation of energy. Helmholtz supposed 
that, as in the case of a piano, the shorter fibres 
of this bridge—those that lie nearer the apex of 
the spiral—correspond to musical notes of higher 
pitch, while the longer correspond to the low 
notes. This may be described as the theory of 
sympathetic vibration, or. more briefly, the 
resonance or piano theory of hearing. This 
theory has been widely held, but it is extremely 
difficult to perfect it in accordance with the 
facts. It is, however, moat remarkable that there 
have heen recorded nu us cases of partial 
deafness, where the patient was able to hear 
every note on the piano, perhaps, except one, ora 
sequence of two or three. In such cases it has 
sometimes been found that there has been some 
deatruction of the structure of the internal ear, 
more or less corresponding to what might have 
been expected on the assumption that the piano 
theory of Helmholtz is correct. 

The Function of the Cells. At any 
rate, the fibres of this long bridge are covered 
by a company of tiny living cells, which are 
provided with minute sensitive hairs, and 
which must be ed as the true auditory 
cells, corresponding to the distinctive visual 
vells of the retina of the eye, which are the 
immediate means of our appreciation of those 


ethereal vibrations which we call light. The 
hairs of the auditory cells doubtless appreciate 
every motion or change of pressure which a 
sound wave from outside may impart to the 
fluid in which they are bathed. The base of 
each of these innumerable cella—the actual 
number being about 15,000—is directly supplied 
by a tiny branch of the nerve of hearing. But 
when we come to the transformation of material 
vibrations into nerve energy, we have reached 
the limit of what is ordinarily regarded aa 
physical inquiry. The entire length of the canal 
we have described is about | in. As this is 
very much shorter than the shortest wave- 
lengths of any sound that we can appreciate, it 
follows that the whole internal ear must consti- 
tute one vibrating system, the whole of which at 
any one moment is in the same phase. The 
structure is infinitely more complicated than we 
have described, but perhaps the only one of its 
many details that need also be mentioned is the 
occurrence of a viscous substance which is always 
found at the base of the auditory cells, and 
which is supposed to have the function of 
preventing or damping after. vibrations. 

How we Recognise Sounds. We may 
now turn to an aspect of our eubject which would 
lead us, if we pursued it indefinitely, towards the 
subtle science of aesthetics, to which allusion was 
made when we began to study this subject. The 
question of the recognition of the pitch of a 
simple tone is difficult enough, as we hace seen, 
but it is as nothing compared with the difficulties 
of understanding the means by which we recog- 
nise and appreciate compound tones—the means, 
for instance, by which the late Sir Charles Hallé 
was able, while conducting a full orchestra, to 
detect which violins were playing out of tune. 
Perhaps the best fashion of understanding the 
extraordinary difficulty of such a feat is to une 
the following analogy, which the present writer 
suggested some years ago. 

t us take the case of the movements 
of an electron —— part of an atom 
of matter upon the surface of the moon. 
This electron is partaking of a very large 
number of motions—even begging the hitherts 
unanswered question whether it in in rota- 
tion on its own axis. We are sure, at any 
rate, that it is moving within the atom — 

bably revolving -around the atomic centre. 

t also partakes in that movement of the atom 

as a whole which constitutes what we call 
heat. Together with the atom which it helps to 
compose, it must also be supposed to be drawn 
gradually towards the centre of the moon as she 
cools, It is also moving as the moon rotates 
upon her own axis, and as she revolves around 
the earth, and as the moon and the earth revolve 
around the sun. But astronomers tell us of the 
proper motion of the sun, and declare that the 
solar system as a whole is journeying at the rate 
of some 11 or 12 miles He pista aioe the 
bright star V in constellation Lyra. 
Thus, there oo seven or cight motions, and 
we know not how many more, which the electron 
is simultaneously performing. Upon these we 
may all be agreed, but at the same time we are 
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also agreed that, at any given moment, the 
electron is moving in only one direction and 
at one speed. Ite absolute motion is the con- 
sequence of the composition of all theee relative 
motions 

** Hearing by Imagination.” Now, the 
case of the electron is extraordinarily similar to 
that of the particles of air in a complex sound 
wave. The mind forbids us to conceive that any 
of the particles are moving in two directions 
at the same time. In order to do so we should 
have to think of them in two places at. the 
same time. What, indecd. reaches the ear 
when we listen, for instance, to combined 
orchestra and soloists, is not the sound wave 
corresponding to the voice of any of the singers 
nor the sound wave corresponding to any of 
the instruments. It is a wave of incredible 
complexity, the form of which is determined 
by all the sources of sound involved. 

Each of thease sources of sound van do no more 
than modify the form of the resultant wave in 
proportion to the form and amplitude of the 
wave which it would produce if, so to speak, 
it had the air to iteclf. In fact, then, when tho 
ear of a musician distinctly hears the phrane 
which the violins are playing or the tenor is 
singing at any given moment, he hears what is 
not there ; the wave form correaponding to the 
violing or to the voice ia represented merely by 
one phase of the complex movement which the 
wrial gases arc performing. The car is thus 
able to reconstruct, imaginatively, tho rest of 
the wave from a mere fragment of it, and the 
listener thinks he hears the tenor’s voice, whereas 
in reality he only hears a complex sound wave, 
the form of which has been somewhat modified 
by the fact that the tenor has contributed his 
own tendency to it. 

A Wonderful Power of Reconsetruc- 
tion. Similarly, in a clamour of voices, the result 
of which is one single wave form, the car in able, 
at choice, to listen to the whole aa a clang or har- 
mony, or to recognine from all there voices one 
that is familiar, or even to recognine in that 
familiar voice the particular relation of over-tones 
which may indicate any particular emotion, such 
ax joy or fear. Yet, unless we are to accept the 
inconceivable proposition that the atoms of air 
can be in two places at once, we are compelled to 
recognise that the car has reconstructed, from a 
mere indication, particular wave forms which 
have no actual existence. In the opinion of the 
present writer, this analytical or reconstructive 
power of the ear is the most remarkable of 
all our sensory powers, and in seen to be none 
the less so when one examines the complex 
wave forms which the modern phonograph is 
able to record. 

There is no analogy in the case of sight, 
which, indeed, is inferior to hearing in discrimi- 
nation. Wherever one turns ones cyes, any 
given portion of the retina, or iving curtain, 
at the back of the cye merely appreciates the 
alder ether waves that happen to fall upon it. 

ven if one fixes attention on a part 
of the field of visiun—a icular feature of the 
landscape or the freckle on the side of the nose 
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of the person you are speaking to—there is no 
reconstructive or analytic power such as the 
Car posscneon. 

The Ear’s Analysis of Wave Sounds. 
A complex wave form consists of a number 
of rip of varying size and shape, moulded 
upon bi wavelets, which, in their turn, 
are mo u waves bigger still. Each 
of the little ripples simply indicates all that 
is loft of the wave produced by-—say, at a choral- 
orchestral concert—a given horn or violin or 
contralto when that wave has been merged in 
and blended with all the other waves that are 
coming from the stage. Yet from a mere hint, 
such as an amputated curve in the whole com- 
plex vibration, the hearing car can reconstruct 
and imagine that it hears the voice of any of 
the soloists or the tone of any of the instruments 
in the orchestra. Tho case in even mure = re- 
markable, indeed, than, for instance, the recon- 
struction of an extinct animal by study of one 
of itn bones; for in the case we are considering 
there is really left not even an amputated portion 
of the sound wave belonging to any of the 
instruments or voices, It x impossible to point 
to any part of the wave form and say “the flute 
contributed that.” If the diagram of the 
wave form of the flute were superposed upon the 
dingram of the complex wave form that is 
actually produced, there would bs no coinci- 
dence bet ween them at all. These considerations 
make this amazing power of the human ¢ sr more 
amnasing still. 

Sound can be Felt. If we realixe that 
sound haa an objective basis consisting of 
material vibrations, it will be plain that, ax we 
noted above, thore sre other means than the 
living oar by which sounds may be appreciated. 
They can, of course, be appreciated by the finger 
~«that to any, the finger can feel the vibrations 
of a vibrating object. There is a profound 
difference between the improssion which such 
an object makes on the sense of touch and that 
which it makes on the sense of hearing. But 
the objective fact, whether we call it sound or 
whatever we please to call it, is one and the 
same. Similarly, when a doctor asks the 
rmationt to say “ninety-nine,” he may place his 

and on the chest and fool the vibration, or may 
put his oar to the cheat and hear it. 

The phonograph offers « simple illustration of 
the means by which sound vibrations may be felt. 
Botton and recorded. Its essential part con- 
sists of a drum, which corresponds tothe drum of 
the human var and to which there is attached a 
needle; just as if one removed the tympanum and 
the little bone which & attached to it. The end of 
the neodle makoa marks upon tinfoil or wax which 
& made to pass undernesth it. The shape of 
theese marks and their depth correspond to the 
form of the sound wave which agitatca the 
drum. If, now, the arrangement bo reversed. 
the tinfoil or wax moves a necdle placed upan it, 
affects the drum, and soa re uces exactly 
similar sound waves to those which made the 
original impression. It will be obvious to the 
reader that there is an analogy between the 
phonograph and the camera. 
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Profeseor Tyndall's Sound Fiame. 
We have already. when discussing sympathetic 
vibration, made reference to the cxperiments 
of Helmholtz in the tuning of resonators, and it 
was noted that the resonators may be so arranged 
in # series as to affect flames placed opposite 
them. There is no real distinction between this 
action and the action of blowing at a flame and 
making it flutter. Many experiments have 
been made with flames especially designed so as 
to be very sensitive to sound, the most celebrated 
of these being the so-called vowel flame contrived 
by Professor Tyndall. Thix is about two feet 
high, and is extremely sensitive to all sorts of 
sounds and musical notes. It rexponds especially 
to tone of high pitch, and therefore to thore 
particular — which contain the largest 
number of over-tones of high pitch. For in- 
stance, it is very much more markedly affected 
by the vowel ce than by the vowel vo. For we 
may here note that, as Helmholtz proved. the 
difference between the variows vowel tones— 
every one of which may be sung on one and the 
same note—depends upon the variation in the:r 
over-tones. It appears that in the case of vowel 
production the over-tones are ——— partly 
in the mouth itself. It would xem to he | 
conclusive proof of this fact that we cre able to 
whisper the vowels. 

When a noise or musical note in mede to which 
the flame responds, it will quiver in greater or 
le sn degree. or may actually be so much shortencd 
ax almost to diappear. The instant that the 
noise to which it objects ceases, it jumps up 
again. 

Analysis of Vowel Sounds. = The 
German physicist Konig has utilised these facts in 
order to make what he calls a manometric flanie. 
If we take a series of Helmboltz's resonators and 
attach them to the manometric flame apparatus 
of Konig. it is quite easy to analyse any com- 
pound tone or clang [see illustration}. The 
diagram shows how the sound is made to 
throw # membrane into vibra- 
tion, on the far side of which 
the gas. as vet unlighted. is 
passing upwards towards the 
flame. 

Now, in —— 
order to . 
observe 
the muve. 4 
mente of 
the flame. 
which 
are very 
rapid, it in necersary to look at 

its reflection in a rotating mirror. 

During silence this simply former 

a long band of light. but it ib — 
broken up into various forms 
according to the sounds that are produced. 
These may be extremely complex in their 
ehrpe in accordance with the complexity of 
wave form of the sound that 1s being pro- 
duced; and there ix the coincidence that 
might he expected between the form which 
the altered fi:me takes in the mirror and the 
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form of the marks produced by the needle of 
a pe rep under the influence of the same 
soun 


Now, it is — this admirable combina- 
tion of the devices of Helmholtz and König 
that it is ible to analyse completely the 


nature of the various vowel tones. But even 
this method has lately been superseded, or, at 
any rate, supplemented, by the application of 
photography to the phonograpb, and the 
subjection of the curves so obtained to mathe- 
matical analysis. The consonants, by the way, 
are mere noises. 

Harmony and Diecord. Finally, we 
ar note a few of the simpler facts of harmony 
and discord; and, in the first place, we must 
observe the peculiar phenomenon called inter- 
ference, of which much more must be said when 
we come to consider waves of light. Inter- 
ference is a phenomenon common to all forms 
of wave motion, and everyone has obeerved 
some consequence of it who has watched the 
rebounding of waves from a breakwater. Every- 
one knows how, when the two creats, the one 
of the advancing and the other of the reboundi 
wave, coincide, the water is very much raisc 
The case is similar if two stones are thrown side 
by side into a pond. On the other hand, where 
crest and trough meet one another, they neu- 
tralise one another. This is why the phenomenon 
is called snéerference. 

The musician knows interference because of 
his familiarity with what he calls beats. When 
two notes—as, for instance, two low notes on 
the organ—are sounded together, we get an 
unpleasant effect of sudden reinforcements of 
the sound called beats. In such cases we always 
find that the two notes are really very near 
one another—perhaps nearer one another than 
any two notes on an organ in tune can possibly 
be. These beats or throbs constitute the ulti- 
mate basis of discord. Now, discord is usually 
taken as synonymous with disagrocableness of 


sound, but the question of pleasantness or other- 
wise of sound is a matter of taste, and therefore 
not open to dispute. It all depends on the 
number of beats which the individual ear can 
tolerate. Not only ao, the occurrence of dis- 
cords is of immeasurable musical value. As 
eine says, “ Why rushed the discords in 
but that harmony should be prized ?” 

*Out of Tune.” One. intcresting fect 
remains to be noted. We havo strongly 
insisted upon the constant and necessary 
character of the simple relation between tho 
various notes of the scale. It was observed that 
the most beautiful note might be produced 
during the playing of any picoo of music, but that 
if such a note were not actually in the scale— 
in other words, if it were what in called ‘ out of 
tune — it could have absolutely no muasical 
value. These simple mathematical ratios are 
fundamental to music, but, in the case of an 
instrument such as the piano, it can easily be 
shown that, if we are to insist upon this, it will 
really be impossible to conatruct a piano at all; 
or, at any rats, it would be possible only to con- 
struct a piano that was in tune for one key— 
obviously a piano on which it would be possible 
to play only the simplest tunes. If tho ration 
for the key of Care exactly those which we have 
quoted, then it is impossible to obtain the samo 
ratios for the key of D. Hence, there is adopted 
the device which is known as equal tempera- 
ment, which effecta a compromise between all 
the possible keys, so that, in whatever key wo 
are playing, the ratios of its notes are equally 
near to—and far from—the perfect ratio. The 
ordinary ear cannot perceive the small departure 
from true intonation. Sucha difficulty dos not 
occur in the stringed instruments, where the 
player makes his notes as he goes along. One of 
the delights of the Joachim Quartet— playing by 
themselves—is that the players play absolutely 
in tune. If they play a quintet with a piano, 
the difference can be observed by good cars. 


Continued 
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By WILLIAM R. COPE 


Primitive Design or Ornament. 
Although geometrical ornament is more abstract 
than that founded on natural forms, yet it is 
the oldest, as is shown by the primitive art of 
savage races of past and present times. No 
doubt this is so because geometrical omament 
is easier, and requires less artistic skill than 
conventional arrangements of natural forms. 
Probably sewing with a thread suggested the 
zigzag line, the wave that of the wavy line, the 
woven work led to reticulated patterns, the 
plaited hair to that of the plaited band. The 
revolution of a fork gave the circle, the com- 
bination of dots at regular intervals suggested 
the polygons or pointed stars. The gradual 
dovelopment of these original geometrical forms, 
due to the growth of culture and knowledge, 
led finally to such geometrical artistic forma as 
are seen in Moorish — ceilings, in Gothic 
tracery, in the guilloche pattern, etc. 


Application of Geometrical Design. 
The laws of geometry appear to have con- 
trolled the beautiful artistic designs of the 
ancient Greeks, and the decline of art in the 
different agea can be traced to neglect. Few 
workers seem to realise how universal are the 
applications of geometry to artiatic ornament, 
such as ia used in architecture, wall decoration. 
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mossics, parquetry and marquctry, tiles, tloor- 
cloths, carpets, pottery, metal- work and jewellery, 

Groups of Geometrical Ornament. 
Geometrical ornament may be gencrally divided 
into three groups: Firat, when the ornament ix 
in bands or bordera, as in 528 to 560; secondly, 
when it in repeated in patterns over an unlimited 
space, as in diapers (810 to 527]; and thirdly, 
when the ornament fills an encloned APACE, AN IN 
panels of various shapes. 

The designs here given are not by any means 
exhaustive, but are suggestive af the many varia- 
tions that can be made in geometrical forma. 
The student, after copying them as exercisen, 
should endeavour to design suitable variations 
in order to develop his ingenuity and taste. 

Explanation of Terme Used. Ar peti. 
tun in a succession of the same ferm. Thin 
becomes monotonous if not varied, and for this 
reason the curves are introduced among the intor- 
lacing straight lines in 558. In 547 tho nailhead 
shape is repeated. When the aame shape ia re- 
peated in an opposite direction, it is said to be 
reversed or contrasted, an in 627. where the left- 
hand half of the repeat is reversed in the right- 
hand half of the same repeat. 

Symmetry is the repetition of any form on 
its axis, as in 527, where the central vertical 
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line in cach repeat is the axis. 
of symmetry ix one of the most important 
producing ornament. 

The unit of dengn, or unit of repetition, is the 
whole ornament in each repeat, as in 647, where 
each nailhead is the unit at devin: 

Kinde of Network. The construction 
lines used in setting out geometrical patterns are 
arranged to form a nefwork in order to secure 
accuracy of construction and repetition, This 
net work ix of various kinds. The moat frequent 
are quadrangular reticulation, as in 504 to 507, 
in which 508 is the diamond or lozenge net. and 
$07 ia a combination of tho square and diamond, 
while 508 and 500 illustrate the equilateral tri- 

ular net work. 

t will be seen that the square net has been 
used in 510 to 534. and 527 to 545, the diamond 
in 525, 526, 546 and 548, and the triangular net 
in 561 to 574 [nee next lesson}, = These different 
nets may be easily and accurately constructed 
4 means of the T-square and set equares of 
45 deg and (0 deg. It is of course essential that 
the network should be accurately made, 
otherwise patterns, espoci those containing 
circular forms. will not repeat and fit properly. 
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Alleover Patterns Founded on the 
Square Net. In 510 to 527 are shown 
examples of “all-over” patterns, as they are 
sometimes called. The designs in 610 to 528 
would be suitable for window glazing, without 
further enrichment. They are also construction 
linea for richer patterns for carpets, tapestry, 
ceilings, etc. Figs. 524 to 526 suggest arrange- 
ments for parquet flooring. It will be noticed 
that 511 and 514 are similar to tiling arrangements 
for roofs, and are “ scale’ designs. In 527 the 
black and white forms are the “ogee” pattern. 


Bands or Borders with the Square 
Net Foundations. These are not limited 
with regard to length, and are generally narrow, 
ribbon-like ornament. The principal patterns 
in this group are: The Fret, as in 587 to 546; 
Chain, as in 546 and 550; Interlaced patterns, 
as in 681, 586, 550. and 553; the Guilloche, aa in 
540, 551, 552. and 554; and Foliated Bands in 
the forms of Rosette [556}, Flower, Leaf, Scroll 
[555 and 857}. etc. There are also the Greek 
Wave scroll, the Leaf, and the Egg and Tongue 
pattern, which will be illustrated later. 


Continued 
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ROAD DRAINING & LAYING. 
- ‘Draining the Read.. The Dumb Well. Various Types of Gullies 








By A. TAYLOR ALLEN 


———— the Road. Suburban and 
— ——— ways are often rendered impassable 
after rains from the want of proper 
— rats are formed, which become 
channels for the water, and there is no eaceps 
for the rainfall. One of the simplest m 
of draining a country road in localities where 
gravel or stone may be had is to lay hori- 
zontal drain-pipes below the gravel, so that the 
rain will pass through to them. A good-sized 
pipe-tile is laid at the bottom, surrounded by 
small stones. On this coarse gravel or loose 
stones, such as quarry chippings, are laid. and 
— this a layor of fine gravel, then the surface 
gravel. 

Such a drain in the centre of the roadway will 
often be sufficient, but for wider roads two lines 
of drains may be made. At all the depressions in 
the road, outlets must be made for the discharge 
of the water from the drain tilo to the roadsid, or 
natural channels, which croas the line of road. A 
properly compacted foundation, laid to a good 
inclination or section, and a well-metalled road- 
way and foot paths, throw off the water uniformly, 
nies require only a few well-placed gullies to 
carry off the surplus rainfall. 


Importance of Road Draining. Too 
much attention cannot be paid to the drainage 
of roads. When footpaths are constructed, a 
channel or watercourse is formed to receive the 
water which results from curving the transverse 
section of the road, and gullies are placed to about 
every 40 lineal yards of sewer, and at every 
intersection of streets, to convey the water 
through 6-in. pipes into a properly constructed 
sewer having a suitable outfall. In country 
roads, where there is no footpath or sewer, 
weter tables (the width of a roadman’s spade) 
should be cut obliquely at intervals to convey the 
water from the channel at the side of a road into 
a ditch or watercourse, thus carrying tho water 
off before it can filter through the surface of 
the road. 


The Dumb Well. When there are no 
natural outlets for the water, such as ditches, 
ponds, and watercourses, a dumb well is con- 
structed under the path. This kind of well is 
dug and steined on the underpinning principle. 
The excavation is carried down as far as it can 
safely be taken without steining. An elm 
curb, made in two or more thicknesses, la 
jointed and cut circular, is then laid at the 
bottom, and the brickwork is built thereon. 
The excavation is then continued inside the 
curb. The earth supporting the curb is then 
cut out, with the exception of a few piers, a 
firm footing of timber is made in the centre 
of the bottom, and raking struts are put in to 


iers are cut 
brickwork 
pinned in undor the old curb, 


carry the curb; after which the 
away, a new curb is put in, and 
is carried up and 
which is left in position. In practice workmen 

use mofe rough-and-ready methods, at 
considerable risk. 

The well is then either domed right over in 
brickwork, or partly domed over, leaving an 
opening of about 2 ft. square for cleaning 
—— this opening being covered with a 
-in. York stone. 


Road Drainage with Pumped 
Sewage. In a town or district where all 
sewage haa to bo pumped, it ia of great advantage 
to keep the volume as low and an constant as 
possible ; it would therefore be better to have 
a separate nystem for surface water. To give 
an idea of the enormona saving which would be 
effected in a district of this kind if the whole 
of a rainfall of 1 in. per hour were kept out. of 
the foul sewors, and a | hip. pump sufficed 
to lift the volume, it would require a 60 h. p. 
engine and pump to lift this large quantity 
of rainfall if the whole found its way to the 
foul sewera. 

The table below is given, aa rainfall plays a 
very important part in tho designing and con- 
struction of storm and surface- water sewers. 

The annual rainfall in England varies from 
20 in. to 70 in., the average being 40 in. 


The greatest rainfall in England in 24 
hours — 3 in. 
The greatest rainfall in England in one 


hour = Lf in.—in rare cases 1} in. and 2} in. 


Jin. of rainfall © -585 gal. per yd. superficial 
rit in. + ‘R74 oe oe ee 
} in. eo 1171 mr) 9 0 
Sinn PMR ie 
i in. or ; Li Yr) YT) ” 
1s in. + 2M ,, ” v 
} in. ” 2343 ,, vs os 
t inh. ” - 2 AH 0 X 
in. 5 . 228 o e 7 
}4 in. oe - $220 ” oe 99 
in. Py} -- 3514 99 R v o 
r in. o * 3 X os oe 
in. op =. 4090 “9 9 1) 
f in. ” « £305 ,, ” o 
1 in. o - £687, ee s 


The following is a digest of the clauses for 
the preparation of a specification for this class 
of work: 

Each length of sewer shall be laid in a perfectly 
straight line both in the horizontal and vortical 
planes, the levels and gradionta shown upon tho 
drawings being rigidly adhered to unless othore ine 
o in writing; and every pipe shall be accur- 
ately boned in with a — boiung rod arranged 
between twu fixod sight-ra: 
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two inches in diameter, shall be care- 
fully shovelled into the trench to a 





Semi-circular be formed in the concrete 
— floors, and where two of more sewers 
Ne enter a manhole the channels shall be 
* curved so as to lead the sewage 


iM: throug 


depth of 1 ft. above the crown ofthe “~ 0 ihe i Every manhole shall have cast-iron 
sewer, This material ahall be solidly ° -. ./<esgeimenm. | lates inserted in the arches where 
rammed donne on both sides ‘of the ic 3" —— | they are cut away to form the 
ipes 60 an not to disturb them, In 3 entrance to the manholes, 

hoe case of stoneware pipe sewers in.” * The covers shall be of the pat- 
trenches over 6 {t. deep, the earth terns shown and described, and 


shall not be thrown direct on the 
pipe, but shall first be shovelled on 
to « portion already covered and then 
passed along on the uncovered 
portion by a labourer in the trench. 

All timber used for shoring or other 
purposes shall be carefully drawn as 
the work of filling-in progresses, and 
never in such a way as to allow the side 
of trenches to cave in or slide, 

The trenches ahall thereafter he filled 
up in layers of 0 in. deep, each layer 
being woll rammed down over the 
whole surface before the next layer 
im filled in, 

Walking over sewers shall not be 
allowed until they have been covered 
with at least 1 ft. of earth All 
boulders, rocka, atones, logs, and other 
objecta of over half cwt., and such other matorials 
as the onpgineer may deem unsavited for Ailing, shall 
be considered as waste matorial. 

The contractor ia to consolidate the ground filled 
in with @ copious supply of water, 

The joints of all pipes whall he well and truly 
made with Portland coment, The cement mortar 
uded for thia purpose to bo in the proportion of one of 
washed eand to two 
of Portland cement, 
witha fillet of tho 
natne worked round 
the outaide, the joints 8 
having been previously 
filled in with gaskin 
dipped in tar, rammed. 
no mo Aa ty fill the ex- 
treme end of the apace 
between the mscket and 
the pipe for a depth of at 
lenat fin, all roune. 

A proper tool with 
circular blade and long 
hand: shall be uaa to 
take off and clean cut 
the superttyous coment 
from the inaide of the 
piper 

All brickwork of man- 
holes aball be cxountod 
inthe moat workmanlike 
Tnanner; each  courwe 
flushed in, yrouted, and Rnished solid: the courses 
run paralle, or, where curved, evenly and uniformly to 
the curvature of the work, and centres in neat, clove, 
and regular joints struck neatly and flurh with 
' the face of tho work, In the case of work built on 
centres the juinta shall bo carefully cleaned off and 
finiahed upon the removal of tho centres, 

The manholes aball be constrvcted with square 
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3. BRICK GULLY TANK 





OVERFLOW 








they shall be carefully set to the 
slope of the ground surface. 
oot-itons shall be inserted and 
fixed in every fourth course of the 
wall, extending — the brickwork, 
and turned up so that they cannot 
be drawn, 


Gullies. For roads and streets 
where pared channels are formed. 
iron or stoneware gullies, covered 
with iron gratings and frames, arc 
used. A great number of different 
descriptions and types of gullies 
are on the market, and it is im- 
possible to go into the merits of 
all, but they should be of such 
form, materials, and dimensions as 
the necessities of the case require. 


For country roads and by-roads, where cost 
is a consideration, a suitable brick tank [8] 
can be constructed to hold a considerable 
quantity of the silt) or detritus, which is 
carried down by every rain off such roads, 

The form and 

ni2zu can be decided 

upon only by the 

a necessities and 

requirements of 

each case. The 

principa! objects 
to be considered are : 

(a) Sufficient area of 
open grating surface to 
carry off heavy rains 
and storm water. 

(b) Sufficient cubical 
- contents of the gully 
; + to retain road detritus 
and silt below the out- 
let, to prevent their 
being carricd by the 
water into the sewer. 

(c) A good water-seal or trap to prevent the 
escape of sewer gas. 

The gully tanks should be carefully bedded 
and fixed in their position. and the connection 
to the drain-pipes made with a cement joint. 

The weir, or kerb overfiow [4}. is to be fixed 


Sete Oe oo he wee” 


6 DURRANT'S PATENT 
STREET GULLY 


at such a height as to bone into the kerb height, 
‘and also of the :_-nelline, ao that the water 
be on brickwork set in ‘cement, and the 
| yes «aut ¢ ——— 
: &, 6, and ¥ illustrate certain types of 
8 and 9 illustrate 
— riod ——— 
pes. sub- —— 
ways for underground SQ fe 
52 originated in the ies *7 
ty of LOondon about the I a. =~. 
year 1860, during the ©“. 7 - 
time the Holborn Valley , .-: ~ a 
and other improvementa - — — 
were effected, very little —— 


progress has been made 
in the development of 
the system. 

London subways, it 
is true, are the most complete of their kind 
in England, and are in size 16 ft. wide by 
7 ft. 6 in. high, 12 ft. by 7 ft. 6 in.. and 8 ft. 
by 7 ft. Nottingham has some most convenient 
subways, but nothing of the kind is to be 
found in Manchester, Liverpool, Birmingham, 
and other great centres, though, about 1895, 
the city engineer of Manchester prepared a 
scheme for subways under a section of new 
strects in that city at an estimated cost of 
£51,000 per mile. 

Provincial Subways. In onc of the 
principal subways in Nottingham the following 
pipes and cables are accommodated: One 
15-in. sewer, two gas mains about 8 in. diameter, 
two water mains about 4 in. diameter. telephone 
cables, telegraph cables, and twenty electric 
cables. 

To show the value of such works, in Victoria 
Street, Nottingham, in which is situated the 
General Post Office, there are, besides the gas 
and water pipes and conncctions, not less than 
six pipes containing telegraph wires in this 
subway, and not one single stone was disturbed or 
the carriage- way broken up for twenty-five years, 
and in that period not one single penny was 
spent on repairs in that strect. 

Visitors to St. 


Helens can SG 4, Bees 
hardly cacape 

the conviction 

that there is one 

other borough in 

which experi- 8. GULLY ORATING 


mental under- 
takings of subways are ventured upon. 

It is. in fact, an agreeable surprise to find a 
comparatively small provincial town actually 
and successfully leading the way in an experi- 
ment which but a few years ago was often 
regarded with ridicule. 

Cenetruction and Cost. These sub- 
ways are constructed wholly of concrete, with 
the exception of a 4] in. ring of the brick to 


7. CROSTA'S PATENT SURFACE WATER 


yards of aubways under 
the control of the City 
. Corporation, in addition 
- <= to I$ miles not con- 
trolled by that authority. 
The length of gas, water, 
and hydraulic mains, 
telegraph and other 
tubes laid in the cor. 
porate subway amounted 
to nearly nine miles. 
The electric light and 
telegraph conduita alone 
contain some hundreds of miles of wires and cables, 

Value of Subways. All engineers to 
municipal authorities are agreed upon the 
theoretical desirability of constructing under. 
ground subways for the reception of all sewers, 
gaa, water, and electric mains, telephone and 
other wires, so that the operation of the local 
authorities, gas, water, telegraph, clectric light- 
ing and other companies, in laying down, renew- 
ing. maintaining, repairing, testing and inspre. 
tion of their mains, pipes, cables, wires, and 
nervices may be facilitated and the cxiating 
inconvenience arming from the opening of the 
roads obviated. 

Steam Rolling. The invention of steam 
rollers, so far as ny practical resulla were 
obtained, was effected by Mr. William Clark, 
the City Engineer of Calcutta, and the Inte Mr, 
Fothergill Batho, of Westminster, who took out 
a joint patent for a steam roller in 1865, The 
first constructed rollers were generally 15 tons 
in weight, although one of 30 tons was built 
for the Liverpool Corporation, and, although not 
used latterly, was broken up only in 1690. 
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in Hyde Park 
by Moaarn., 
Aveling and 
— Porter in steam 
“2: ” rolling. An or- 
dinary traction. 
engine had ita 
wheels ex- 
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heavy and wide roller wheels. The trial was 
considered a success, and the next improvement 
was the roller supphed by this firm in 1867 to 
Liverpool [11]. A modern roller is illus. 
trated by 10. 

Capacity of the Steam Roller. 
By the use of steam rollers some 2,000 superficial 
yards per day can be efficiently rolled at « total 
cost an one-third of a penny to one-fifth of 
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np _ yd. By the use of the roller the 
Yaa a wai * — ;the stones which com- 
pose it, while still sharp, are driven at once into 
their places, to the infinite comfort of the 
horses and men who have to traverse it. 

A road rolled and consoli- 
dated will last to 








In Paris, and a few towns in this. country, 
watering is frequently done by hose attached 
to the hydrante in the street. Metal pipes 
with flexible jointe are generally adopted, or, if 
hose-pipe is used, it should be protected by a 
coil of thick wire. Ordinary hose-pipe, owing 
to the severe friction it receives, soon wears out. 


longer than an unrolled road, and will The hose method is not to be recommended in 
be much better able to withstand frost preference to carts. . 
and heavy rains. The cost of haulage Sea water for road watering has d 
: recent years been largely emp! 
en zg in towns. Solt water for 
] | this has some adv 
a - \: 2 - — over — —— 
Aa ee ans er) ee — saving in cost of sprinkling 
— Se! ny ‘hey ay — — ae the aes of salt water ile 
7 — near at hand as compared wi 
: Do ae = oe of fresh; one sprinkling of the 
MM — F — — = former will lay the dust for a length 
3 ari — oe of time that would almost re- 
j — ee a quire two or three sprinklings 
- aC : of the latter. A road, after 
*o . le — — being sprinkled once or twice 
Papi ae ee * with sea water, will remain 


vr 





oi a 





over its surface will be lower, and the amount 
of road detritus removed from it will he Jeas. 


Specification. The Local Covernment 
Board sanctions loans to urban and rural 
district, councils for the purchase of rollers, 
sproading the payment over 10 years. 

The following is a digest clause for a xpecitica- 
tion for steam rolling a new roadway when the 
work is done by contract : 

The contractor shall include in has 
prices for a 10-ton steam roller atten- 
dant, swoepers, and wator for well water- 
ing, rolling, and ore-rolling the roads 
throughout after applying each coat, 
boyinning with the chalk or hard core, 
which muat bo thoroughly consolidated, 
and all slack apaces fillod in with the 
same material and tolled before 
the next coat is applied. 

The tinished coating to be wall 
rolled amo oand consolidated, a 
eufticiont quantity of binding 
matonal being used for binding ; 
the whole to be well watered, 
steam rolled, aud tintahed to a 
true and even aurface, new tlinta 
beitye from time to time added 
to adjust any irregular places, 

The road surface to bo felt 
aimooth, firm, and compact, and 
to the contour as shown on 


woe tian, 

Watering. Rvads are 
sprinkled with water during 
the dry season for the pur- 
pose of supplying moisture to 
the surface. casential to ensure the best wearing 
resulta of macadamised roads 

* 


The water ia usually distributed 
carts, a two-wheel cart holding from 

— and a four wheel van 400 to 450 gallons, 
carta being tilled from street hydranta [12]. 
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11. STEAM ROAD ROLLER OF aN EARLY TYPE 


free from dust for some time 
after the road is practically 
dry, as the deliquescent salts 
contained in the water form a 
hard crust, which in a measure 
preserves the surface. 

Channelling and Kerbing. Chan- 
nelling, also known under the technical term of 
quitter and water tables, are essential for all roads 
to carry away the water. 

All channels should be from 12 to 18 in. wide, 
and laid on a 4 in. concrete foundation, and well 
grouted in with liquid Portland cement or 
cement and sand. 

Channels are usually constructed of granite, 
either 12 in. flat, or with 3 in. setts laid in courses 
to form a 9, 12. 15 or 18 in. channel. 

oD Three inches should be the mini- 
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mum thickness for any class of street. At the 
crossings or intersections of streets it is advis- 
able ta keep the channel level — * kerb, * 
enable pedestrians to step off the path on to 

croaing without a drop; this can be readily 
done by using granite pitchers around the corner, 


and allowing one edge of the pitchers to butt 
— the kerb, the other edge of the pitchers 
iting towards the ing, as it is very seldom 
that water has to be carried at these points. 


Materials Used. The chief granites used 
are Aberdeen, and Norwegian, costing 
i foot, 4 in. in thickness, 
and stones 


i 
; 
.P 
B 
E 


in. wide on a concrete foundation, 


lineal foot, may be substituted, 
but this certainly looke a little 
rustic, and has not the work- 
manlike appearance of a dreased 
kerb. 

Kerba are alao made in blue 
Staffordshire stoneware in cither 
a bull-nosed, splayed, 0.G., or 
solid pattern of various sizes. 
A kerb can also be constructed 
of cement concrete blocks, or 
with concrete tnsitu, by means 
of plank moulding rigidly fixed 
in place, and removed after 
the concrete has set. This kerb 
is suitable for a street of poor 
class property where it is essential to study 
economy. 

The concrete should be of the best materials — 
i.e., good Portland cement and thoroughly clean 
shingle, ballast, or broken stone in proper pro- 
portion and well mixed. 

In France wroight and cast iron kerha are 
used, and these have recently been introduced 
in some towns in England. 

In America fireclay brick kerbs of varioun 
shape have been used with success. 


In laying kerb it is very important that an 
—— man possessing a gꝙood eye should 












12. STREEKT HYDRANT FOR 
FILLING WATER-CABTS 


be employed to make it ap leasing to the 

eve both as as pale line level. tes laid 
least in very perceptible. 

The “skillet line” and “boning rods” are 


* to assiet in sccuring a straight or curve 
ine. 

It has been held that a local authority has 
no power to compel the kerb of a footpath to 
be laid in a new etreet bofore building operations 
are commenced. 

Specification. The following is an abbre- 
viated clause for the specification : 

Lay the ite kerb i 
line ‘with uniforma longitudinal al redline, 

s from 


. and so as to bone accurately 
"point to point. The kerb ia to laid 
om ¢in, of cement concrete, 15 in. wide, 


with a fall of § in. outwards towards the 
channel, each stono to be bedded solid 
and well beetled down into position with 
close butt jointa. 

The butt jointa are to be well grouted 
in with one part of cement to two parte 
of fine sand, each joie to he completely 
filled and fini with a neatly-cut 


oint, 

The channelling is to be laid on ¢ in, 
cement concrete, 12 in. wide, to uniform 
Rtadionta 4 in. below the top ade of 
the kerb, except where otherwien 
apecified or directed by the 
enginoer, and with a croas fall 
of 2 in. towards the korh, each 
atone bedded solid and well beotled 
down into position with clom jointa, 

The butt joints and the joint between 
kerb and channel are to be grouted in 
and finished as specitied for the kerhing. 
All channolling to be laid av aa to break 
joint with the kerbatones. A ciroular kerb 
in to be accurately laid in the position 
shown upon the drawings, no aa to con- 
tinue the hne of kerbing in a uniform curve 
of proper radiua, with proper radiatin 
joints, which ere to be accurately fitt 
on the apot if noc very. 

Where kerb has to he relaid it mw to be 
carefully taken up and relani on canorate 
in the manner deacribed for new kerb, and lowered 
or raed to new level aa required. 

Any existing kerbstones which tho aurveyor may 
deem unsound of defective wa not to be reused, The 
contractor wo to inelude in has pres for reworking, 
back-jomting, and aquaring cuds of any kerba which 
have to be relasd. 

All gully tanks to be supphed with 6 in. outlet 
end — grating of atrony bars, each grating to 
wemh not lew than 2 ewt. 25 bh. 

A row of granite actin laud an headers on remnent 
concrete 4 in. in depth, and grouted an apecified for 
channelling, to be land around all gully gratings, 
and aplayed at each end to moet the wator channel, 


All kerbing and channelling should be lad 
previous to the formation of the carrmge-way. 


Continued 





How to Cut 


style at the 


evening wear. Its principal feature is a short 
vO Shcitty lonwe about 4 in. 
the bust, which lends i to various 
3 yd 


‘Materials ired. From 2} to 
of 54-in. oloth, 8 y meeve lining, and 4 

width for bodice and skirt ; } yd. canvas, 
RASUREMENTS. Thin is drafted to a back 
of 16 in.; cheat, 
3% in. ; sloeve, 20 in. from 
centre - back to bow; 
clbow to wrist, 10 in. 
Working scale, half chost 
(17 in.); ] in. turnings are 
allowed on all scams. 
The Drafting. Forthe #4 
—— noo Ladies’ Princess MADE 
obe. a 


Squaro the lines at right 
angles from A, B, and 
C, as in previous draft 
87) C to 1D, 4 in; this 
in for the short waist, and 
can be made shorter or 
longer as dexired. J) to 1, 
2 in. Draw line from 1 to 
A. Back line to (. onc. 
third of choat (532 in.), on 
to F, two-thirds leas § in. ; 
on to G, half chest (17 in.); 
@ to H. 3 in; ( to J. one-twelfth J 
Square line up from C to B line; make A in 
above the line; J to J*, half the distance from 
A to © [see broken line}, This is the back 
pitch of aleeve. Draw shoulder line from J to 
A,. and neck curve from A® to A. Square up 
from F, make F* one-fourth of chest, plus 3 in. 
(5 in.); Fe midway between; F’ to X, j in. 
Draw line from 1 to K, half the chest plus 
Sin., Rito’, 1 in. Square up from G, make 
Lon neck line, continue neck curve, shoulder, 
and armbole curve as in previous draft; draw 
line from K through H to ia This should not 
bo xo wide if the bolero in to be left open to 
show the blouse. 

Back line to Ie. half chest, 8) in. Square line 
down from [* to short waist and make a dot ; 
3 and 4 are } in. to the left and right of the dot. 
Draw lines from 3 and 4to It. Three-quarters 
of an inch up from bust make a dot on armhole 
curve for inset of sloeve. 

iso A and A® 3 in. connect A® to 
shoulder line. M* to 8, § in. This is to form 
a little stand for the neck, but if it is not to fit 
closely the two last additions are not neoded. 
Make a dot 2 in. to the left of H* and draw line 
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78. EMPIRE COAT 


in.). 














AN EMPIRE COAT 
—— Materials Required and Measure- 


for a Stout Figure. Making Up 


By Mrs. W. H. SMITH and AZELINE LEWIS 


from H through the dot to S. Draw line from 2 
to A. Gaara indicate the position of 
trimming [79 

To — shaped trimming to simulate a 
collar, place the shoulders together evenly and 


— desired. 

cutti cb collar Svold ners Se 
in the back. The trimming can be of galoon, 
braid, lace, silk, velvet, or embroidery. 

Trace the pattern off. The front must be 
traced from 2 to H on to S, unless a rever is 
desired. In this case it must be traced round 
H*. This drafting will do for the bolero in 
d, 71 [page 2205]. 

Skirt for Coat. Square lines at right 
angles 2 in. down from top of paper, and 5 in. 
in from edge; letter the corner D. D to EF, 
llin.; DtoJ,2in; 1 to 2,1] in. Draw line 
from 1 through E; 34 in. down make E*. 1 to 
K, 1 in. more than l to K on body draft. This 
extra inch is for easing on | 80]. 

Square line down from K, 11 in, make 
dot 2 in. to the right. Draw line from K 
through the dot the length of skirt plus 
1 in. (35 in.}; make Ke. 1 to 3, 8) in—ste., 
1 in. more than | to 3 on body draft. 3 to 4, 
i in. 

Square a line down from the centre of 3 and 4, 
Jt in.; make L. Dots 5 and 6 are 2 in. to 
the right and left of L. Draw lines from 3 
through 5 the length of skirt (34 in.); make M; 
4 to N, the same. Draw lines from K* io 
N and from M to E*. Continue the lines 
from 1 to 2 and side lines from 3 and 4 to 
] in. above, and make 
7 and 8. Curve from 
K to 8 and from 7 
to 2. N to 8 is the 
front gore, M to 7 is 
the back gore. Trace 
the pattern off, round 
the outlines. 

The sleeve is drafted 
as for ladies’ tight- 
fitting jacket with the 
following exceptions : 

Five and a half 
inches are left on for 
extra fulness at the 
top, 3 in. at the elbow 
portion. and 3 in. at 
the wrist. The sleeve 
can, of course, be cut 


length desired 


82 LaRWwE-SIZED BODICE 


any 
{sec broken line in diagram 81}. 

In cutting the fronts of skirt, leave a 3-in. 
inlay for facing. 


| 
⁊ 
7 2 4 


79. DRAFTING BODICE OF EMPIRE COAT 


The bodice must have a faci 
about 2 in. wide. Chalk and thread-mark 
the various parts as in previous lessons. 

The Making. Baste the 
canvas to the fore parts of 
bodice, and put the linen 


stay on aa previously 
shown. 
The facing must be put 


on, stitched, pressed, and 
felled, as in ladies’ coat. 
The question of — 
must now be decided. If 
hooks and eyes, they must 

be put on before the facing 

is arranged; but if cord- 
loops and buttons, then the 
former must be sewn on when 

the facing isdone. The neck 
must be stretched in the 
gorge to make it fit well at 
that part. Join the fore /, 
parts to the back ; press, and 
trim the bodice portion ac- go 
cording to taste or the pre- 
vailing fashion. The bodice is then ready to 
be lined, 

We now proceed with the skirt. A strip of 
canvas 2 in. wide should 
be put down the fronts, 
alxo a linenstay. Baste 
the facing to the canvas 
and fell, and proceed 
with the making as for 
coat. 

After having lined the 
skirt, the bodice must 
be attached to it in this 
manner. Place the cdge 
of bodice to the edge of 
akirt, face to face, with 
the skirt towards the 
worker. Turn the linings 
of bodice and skirt back 
while basting together. 
Secure centre-back of 
bodice to centre-back 
of skirt. Now baste the 
skirt to the bodice, 
placing the side seams 
of skirt to the underarm 





61. SLEEVE FOR 
EMPIRE COAT 





cut to shape, 





. DRAFTING SKIRT OF EMPIRE COAT 


OReee 
Seams and casing in the fulness that has 
been allowed. 
~Sutch and press, then baste the skirt 
lining to the bodice, and fell the lining of 
latter over the skirt. 

The Sleeve. This is made as for 
coat, but the top part must be well eased at 
the elbow. The bottum can be gathered 
and put into a small gauntlet, or it can have 

pleats about 6 in. deep. Should a 
three-quarter sleeve be — it must 
be cut off at the broken line—ie., 4 in. 
1\ down from elbow and 3 in. in front. 

Care should be taken to keep all the edges 

as thin as ponsible, and it should be remem- 
bered that good pressing ix cesential, 

mea! ce for Stout fy bang yt 

iven is for an erect stout ; ollow 
the waist, and very full round the hive, The 
stouter the figure below the waist in front, the 
higher the waist line is 
A thrown. The measures for 
this part must be taken very 
tightly under the bodice 
{82}. 

MEASUREMENTS. = Nock, 
15k in.: length of back, 
1} in. ; chest, 40 in. ; bust, 
44 in. ; waist, 3) in. ; centre. 
back to elbow, 20h in. ; 
elbow to wrist, 10 im; 
elbow 12 in; wrist, 0 in. ; 
front length, 1) in. Work- 
ing scale, half cheat (20 in. ). 

It will be noticed that the 
indentation in centre. back is 
more than is given in pre. 
vious lesson, which is due to 
the figure being so hollow at 
that point. For a stooping 
figure, the back in generally 
very much longer, and the 
front correspondingly shorter, 

Square lines at right angles from A, B,C, and 
D, as in previous lessons (838) [to 1, 2 in. ; 
Dto E,3in.; Eto Et, IFin. Draw back line 
from E* through | to A. Back line to (*, one- 
third of scale Jeas 4 in. (6) in); to F. two- 
thirds ews J in. ; to G, half seale dems) in. (1) an.) ; 
to H, half bust plus } in. (22) in.) ; F to F, one- 
fourth of scale (5 in.) ; F’, midway between ; 
Fv to X, J in; (* to J, one-twelfth (about 
14 in.). 

Square up from (* to } in, above B line, make 
J; Jto J) half the distance from A to © [nen 
broken line]; J* to K, gin. Draw shoulder 
line from A" to J. 

Proceed as in first lesson to obtain neck curve, 
shoulder, and armhole, the only exception being 
that M* should be 1 in. instead of 1} in. H* to 
L*, 1} in. Draw lines from L* through H_ to 
hip line; M* to P, front length less 2 in. -—1.¢., 
the back neck measure as from A to A’— 
FtoP,}in. Divide the distance between back 
line and I* into four parts, putting one-third plus 

in. in the back, as at 2, and the remaining if in. 
into three equal parts ef 24] in. ; make dots 
3 and 4. ; 


⸗ 
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BS. DRAFTING LARGE-SIZED BODICE 


Waist Suppression. | to 5, 1} in. ; the 
side pieces should be ¢ in. leas on the waist than 
on the buat fine. 

The Indentations. 5 to 6,1 in.; 7 to 8, 
thesame ; 9 to 10, 14 in. ; draw line from 10 to P 
(this is waist line proper); 11 to 12,same as 9 to 10. 
Draw the lines of side pieces and curve from § 
through 2 to J*, and from 6 through 2 to K. 

Measure up the waist of back and side pieces 
(total 74 in.); place this amount on 12, and make a 
dot at half the waist measure. The distance from 
the dot to P (34 in.) in to be taken out in darta. 

P to 13, 2 in.; 13 to 14, width of first dart 
(14 in.): 15 in the contre; 14 to 16, 1} in. ; 
16 to 17, width of second dart (24 in.). We are 
allowing § in. extra in the second dart as the 
waint atretches, 18 in the contre of 16 and 17. 

Draw lines through the centre of each dart 
(parallel with front line) from hip to within 
2) in. of buat line ; make dots t in. to tho right 
and left of first line (on hip line), and curve 
through 13 and 14 to top of dart. The dots on 
second dart should be } in. to right and left, and 
curved in the same mannor as the first, Now make 
a dot in the centre of 1} and 12. Square down 
from the dot and make 19 on hip line. Curve 
from 19to ll and 12. Treat the two next indenta- 
tions in the same manner, making 20 and 21 on 
hip Jine, and 22 below 5, and curve to 5 and 6. 

A wrap 1} in. wide should be left on the 
front. 

Sleeve. Refer to Ladiva’ Tailoring for sleeve 
of tight — jacket, as we are giving the 
exceptions only. No turnings are allowed in 
thos draft. Work to I in. leas than half acale— 
ie, Ato Bf in., instead of 10 in.; Ato D, D 
to F, and F to H are each 4} m. (86). 

Cut out the pattern round the various outlines, 

The Making. Chalk and thread-mark the 

rns aa in previous lessons, not forgetting to 
ve the inlays on shoulder and forearm, and 
to put in the balance-marka. 





| : in diagram for 

ON — : 8 position). 
2 Line the 
j A bodice as di- 
“s é rected for coat 
~A and ——— 
dress. en fell- 
— — £ ing round the 


When cutting the fore parts, from } to 4 in 
must be left — fore part for buttonholes 
and } in. on the left for button stand. 
Remember to stretch the back of darts, 
as at 14 and 17, when basting [83]. 

Should the material be ravelly, good 
turnings should be allowed, and, if thin, 
the back and side pieces should be lined 
with thin linen, stitched in the seams 
with the cloth. The fronts must be 
lined with thin tailors’ can- 
vas, cut on the cross and inserted as 

directed in previous lesson. Place a 


B linen stay along the and press. 
A Seer 


The we can 

desired ; for pointed bodice, see 

= broken line. It should have a 
~ ™ strip of linen on the cross about 

1 in. wide, basted to the edge. 

Turn up the bottom and baste 

to lining and canvas, and well press the basque and 
fore parts. Insert the bones as in Princess robe. It 
is advisable to insert an extra bone in the fore part 
of this bodice 
[see broken line 


basque, hold the 
facing a shade 
tight. The but- 
ton stand and 
basque are 
generally faced 
with silk or 
Ttalian, the 
same colour as 
material. 

The sleeve is 
made and _in- 
ser¢ted as in 
Princesa robe ; 
whilst the collar, 
which should 
be a little nar- 
rower, is also made 
and put on according 
to the directions there 
given. 

As to the trimming 
of the bodice in 82, the 
revers and cuffs are 
prepared in the same 
way as those already 
drafted, and are made 


CPO; ov 





84. DRAFTING SLEEVE FoR as directed in the 


LARGE-SIZED BODICE _ previous lesson. 


Continued 
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' Group 16 
COOKERY RECIPES HOUSEKEEPING 
Methods of Preparing and Cooking Various Breakfast Dishes, 13 
Cakes, and Beverages. Vegetarian Cookery. Kitchen Economy rere st 


continand frog page 2197 





BREAKFAST DISHES 
Oatmeal Porridge 


INGREDIENTS. One teacupful of coarse Scotch 
— one pint of water, half a teaspoonful of 


Method. Put the water into a clean 
enamelled , add half a level teaspoonful 
of salt. Bring the water to boiling point. 


Dredge in the oatmeal and stir well, using a 
wooden or, better still, a Scotch idge- 
stick, ich resembles a small rolling-pin. 


Let it simmer about forty minutes, keeping it 
well stirred. If the oatmeal absorbs too much 
water and becomes too thick, add more. Serve 
quickly in very hot porridge bowls or small 
soup plates. It should b be thick but not rocky. 
Serve with cold milk, cream, sugar, or sult. 
Prepared oata may be used, and take far lexs 
time to cook, though many prefer the ordinary 
oatmeal. 
Brawn 

InGaepients. Half a pig's head, anlt and pepper, 
four or more pounded cloves, 

Method. Wash the head very carefully 
in tepid water and remove all the brains, veins, 
and splinters of bone. Next put it in a pan 
with enough cold water to cover it and two tea- 
spoonfuls of salt ; bring it to the boil, skim it well 
and let it cook steadily for from one and a half to 
two hours, or until the bones can be casily drawn 
out. Then take out all the bones, cut the meat 
intoneat small squares; this should be done near 
the tire or the fat will set before it istinished. Put 
the meat on a plate, sprinkle it well with salt. 
pepper, and clove; mix well together, then pack 
it into a round mould or cake tin unless you 
have a proper brawn mould. Put a plate with 
xome weights on the top of the tin to press the 
meat firmly together, and leave it till next day. 
Then dip the tin entirely into warm water, and 
the brawn will turn out easily. The liquor from 
it may be used for pea soup, and the fat from 
the surface may be clarified aa will be directed 
later in the article on Kitchen Economies, 


Buttered Eggs with Mushrooms 
Ixcrepiestrs. A quarter of a pound of mush- 
roome, three eggs and one extra yolk, salt and 

pepper, a little milk, one ounce of butter. 
Method. Stalk and carefully peel the 
mushrooms. Cut them in small pieces, put them 
in a with milk to cover them. and stew them 
gently till they are tender; then add to them the 
beaten yolk of the egg and one tableapoonful of 
milk, and keep this hot while the buttered egg is 
being made. Break the three eggs into a basin, 
dust them with salt and pepper, and beat them up. 
Melt the butter in a small ; when it is hot pour 
in the eggs and one tab ful of milk, stir 
them quickly over a slow fire till they are lightly 


set. Have ready some neat pieces of buttered 
toast. Spread the mushroom mixture on them. 
then heap the buttered egg on that, shake a 
little chopped ley on cach, and serve. 

Tomatoes, shrimps. anchovies, or kidneys 
may be used instead of mushrooms. 


Scallope of Cold Meat 


Inorepients, Half a pound of cold meat or 
ultry, one ounce of butter, half an ounce of flour, 
alf 4 pint of stock, browned crumba, a teaspoonful 


of chopped parsley. 

Method. Well butter four or six scallop 
shells. Chop or mince the meat. Melt half the 
butter in a small pan, stir in the flour smoothly ; 
then add the stock and stir over the fire till the 
sauce boils, Season it carefully and add enough 
of it to the meat to make it nicely moist; stir in 
the parsley also. Put the mixture in the buttered 
shella, shake a good layer of browned crumba 
over the top of each and put a few tiny bita of 
butter here and there on top. Put the sallops 
in the oven to get quite hot through, thon serve 
them on a folded napkin. 


Kidney Omelet 

INGREDIENTR. One aheep'a kidney, one and a 
half ounces of butter, pepper and salt, a quarter of a 
teaspoonful of pardey, a quarter of a teaspoonful of 
onion, two eg 

Method. Break the eggs carcfully, putting 
the yolks into one basin and whites into another. 
Work the yolks with a wooden spoon till frothy. 
Skin and core the kidney and cut it up into small 
picces. Melt half an ounce of butter in a amall 
pan, and cook the kidney in it; then add it, the 
salt and pepper. parsley and onion to the yolks, 
and mix well. Put one ounce of butter in the 
omelet pan (or a amall frying-pan), let it get very 
hot and then brush it all over the pan. Now 
whisk the whites to a very stiff froth, add them 
to the other ingredients and mix very lightly. 
Pour the mixture into the pan. Place it over 
a quick fire for three minutes. Then put it in 
a moderate oven to set and slightly brown. 
Slip it out ona very hot dish. Fold onc half over 
the other hke an envelope and serve at ounce. 


CAKES 
Pium Cake 


ISGrREDIENTs. Half a pound of butter, half a 
pound of castor sugar, three quarters of a pound of 
flour, one teaspoonful of baking-powder, aix egg, 
half a pound of sultans, half a wound of mixed 
peel, a quarter of a pound of glacé cherries, & quarter 
of a pound of ground almonds, half an cunce of 
apices, one ounce of sweet almonds», half a gill of 
nolk, half a teaspoonful of aalt. 

Method. Linc a cake tin with two layers 
of paper. Cream together the butter 
and sugar. Whisk the eggs and add them. 
Sieve together the flour, baking: powder, and salt, 
then add them lightly to the -ggs, etc. Prepare 
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Gingerbread 

Inorepizets. Five » half a nut: ated, a 
quarter of an ounce of ground ginger, = coarse of « 
teaspoonful of pudding spice, half a pound of castor 
sugar, nine ouncos of flour, six ounces of peel, four 
ounces of almonds, a quarter of an ounce of carbonate 
af soda, two tablespoonfuls of milk. 

Method. Whisk the eggs in a basin, add 
to them the spices and sugar, and beat well for 
five minutes. Sieve ther the flour and 
carbonate of soda and them ; shell and chop 
half the almonds and add them, also the chop 
peel an} the milk. Mix all well together, 
tum it into a deep baking tin, which should be 
lined with — paper; put the rost of the 
almonds, which should be halved, over the top, 
and bake it in a moderate oven for three-quarters 
of an hour. Watch it carefully, and if it begins 
to got too dark lay a piece of kitchen paper 


across the top. 
Swies Roll 

Inuxenienta, Three eggs and their weight in 
butter, sugar, and flour, two tablespoonfula of milk, 
vanilla, one toaapoonful of baking-powder, jam. 

Method. Cream together the butter and 
augar. Sieve together the flour, baking- powder 
and a pinch of salt, then add these lightly 
to the butter, etc. Lastly, add the milk, 
spread the mixture in a shallow baking tin lined 
with greased paper, and bake it in a moderate 
oven till it is set and a delicate biscuit colour. 
Turn it on to a piece of paper which has been 
dusted with castor sugar. Warm a little 
raspborry jam in a small one apread it over the 
cake, then roll it up neatly ; do this as quickly 
an possible, aa if it gets too cold it is liable to 
crack in the rolling. Any jam that has no 
stones may be used. 


Petite Gateaux 


Inaaepients. Half a pound of castor augar, 
half a pound of ground almonds, two ouncea of 
cornflour, ax ogga, red currant jelly, Gwo lemana. 


Method. Brush some small fancy cake 
tins with melted butter, mix ther two extra 
teaspoonfula of cornflour and castor sugar, 
dust the inside of each tin with this, shaking off 
all that will not stick. Put the yolks of the 

and the sugar in a basin and beat them 
till frothy, then add the almonds, grated lemon 
rind and juice, and lastly the cornflour. Whisk 
the whites of the egg to a very atiff froth. and 
add them very lightly to the mixture. Half 
fill the tins with it, then bake them in a moderato 
oven till they aro set. Take them out of the 
tina, and put them on a sieve to cool; when they 
have cooled slightly, acvuop out a littl from 
the contre of ench, and put in a little pieoe of 
red currant jelly. 

Bath Bune 

Ivarnorenrs, One and a half pounds of flour, 
half a pound of batter, a quarter of a pound of castor 
@ugar, a quarter of e@ pound of granulated sugar. 


i 
¥ 
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Mix these together 
add the eggs, and lastly the yeast and milk. 
Mix all into a smooth dough, put it in a basin, 
cover it and put it at the side of the kitchen 
fire to rise for one and a half hours, or till the 
dough is twice its original size. Then turn it 
on to a floured board, work in the granulated 
sugar, keeping back a little to shake over each 
bun. Put small rough heaps of the mixture 
on & baking tin, sprinkle some granu- 
lated sugar on the top of each, put the buns in 
a warm place to rise for twenty minutes, then 
bake them in a quick oven for about the same 
length of time. Put them on a sieve to cool. 


Chocolate Cake 


Increpients. Half a pound of butter, a quarter 
of a pound of castor sugar, half a pound of good 
plain chocolate, four eggs, a tablespoonful of milk, 
three ounces of cornflour, two ounces of ground rice, 
a small teaspoonful of baking-powder, chocolate 
icing. 

Method. Cream together the butter and 
sugar, then add the eggs one by one, beating each 
one well in. Grate the chocolate, then put it 
in @ saucepan with the milk and melt it slowly 
over a gentle heat, and add it to the butter, 
etc. Sieve together the cornflower, ground 
rice, and baking powder, add these to the other 
—— Pour the mixture into a small 
cake tin lined with three layers of greased paper 
and bake it in a moderate oven for about one 
hour. Watch it carefully as it so quickly burns. 
leave it till cold, then coat it with chocolate 
icing and decorate it with crystallised violeta, 
pistachio nuts, or chopped almonds. 

For the icing, grate three ounces of good 
chocolate. Put it on a tin in the oven and let 
it darken slightly. Sieve half a pound of icing 
rota Put the chocolate in a pan with half a 
gill of water; let it get hot.then add the icing 
sugar and atir it with a wooden spoon till it is 
melted. It should coat the spoon smoothly, 
otherwise it is toothin. If so, add a little 
more sugar. Pour it in spoonfuls over the 
cake and decorate it prettily. . 


Sally Luns 


Inonepienta. Three quarters of a pound of 
flour, half a teaspoonful of salt, one ounce of butter, 
half an ounce of compreseed yeast, one ogg, one 
and « half gills of milk, a quarter of a teaspoonful of 
castor sugar. 

Method. Mix together the flour and salt. 
then rub in the butter. Cream the yeast and sugar 
together till they are liquid. Warm the milk 
till it is just tepid and mix it with the yeast. 
Beat up the egg and add it to the milk, then 
strain the milk, etc., into the middle of the flour, 
and mix it lightly in. Turn the paste on to a 
floured board, and knead lightly, using a little 


to prevent it sticking. Well grease two 
round cake tins. Divide the in 
— each into a — cake, and drop it 

e tin; twist a piece greased over 
the tops and — them to rise till the dough 
fills the tins. bably they will take one hour. 
When risen enough, bake in a quick oven about 
half an hour; turn them out and brush them 
over with a little warm milk and butter. 


Shortbread 

INGREDIENTS. One pound of flour, half a pound 
of butter, four ounces of castor sugar, one egy. 

Method. Put the butter into a large basin, 
work it with a wooden spoon or the hand till 
rather soft. Add the sugar and egg. mix 
together lightly, add the flour gradually, knead- 
ing it well. Shape into two or more round cakes 
according to the size required. Decorate the 
edges, prick the cakes well over with a fork. 
Bake very slowly till they are a very pale brown. 
Dust sith sieved castor sugar, but do not move 
them till cold. 


Plain Soda Cake 


INGREDIENTS, One pound of flour, six ounces of 
butter or dripping, AN ounces of castor miugrar, six 
ounces of sultanasx, two ounces of candied peel one 
teaspoonful of carbongte of sada, half a punt) of 
malk, one eg. 

Method. Line a cake tin with greased 
aper. Cream the sugar and butter till they 
ook white and soft. then beat in the egg. 
Clean and stalk the sultanas, chop the peel, 
mix the flour and carbonate of soda, stir them 
lightly to the butter and sugar. Add the milk, 
mix well together. Put the mixture into a tin, 
bake it in a moderate oven for about two hours, 
or till a skewer pushed through the centre of 
the cake comes out quite clean. 
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Rice Buns 

Inoxepients. Half ao pound of castor sugar, 
® quarter of a pound of butter, four ounces of flour, 
might ounces of ground rice, one teaspoonful of 
baking-powder and two egy. 

Method. Mix together two extra teaspoon- 
fuls of flour and the same amount of castor sugar 
Then grease some patty tins, put a little of the 
mixture of flour and sugar in cach, shake it all 
over and turn out all that does not stick, leaving 
the tin thinly coated all over. Mix together 
the flour and ground rice. Cream together the 
butter and sugar. then add to them half the 
flour and rice and one egg. Mix well together, 
then put in the rest of the flour and rice fad 
but one teaspoonful) and the other egg, and, 
lastly, add the baking-powder with the tea. 
spoonful of flour. Stir it all well together, 
Put the mixture into prepared patty tins, and 
bake in a moderate oven for from ten to fifteen 
minutes. When done turn the buns out and 
put them on a sieve till cold. 


Almond and Chocolate Biscuits 
Ixcreviests. Four ounces of ground sweet 
almonds, four cunces of castor sugar, two ounces 
of grated chocolate, one teaspoonful of powdered 
cinnamon, three whites of eggs. 
Method. Mix the almonds with the castor 
sugar, the grated chocolate, and the powdered 





cinnamon. Mix and rub thorough 

Take the whites of the if beat 
them to a very stiff froth. Stir them ghtly to 
the almond and chocolate mixture. If it seems 
to be getting very moist leave out some of the 
whites as it must be a atiff mixture. Line a 
flat baking tin with buttered paper, put little 
rough heapa of the mixture on it at a good dis- 
tance apart, and bake very carefully in a alow 
oven GH crisp. Take every precaution to sce 


they do not burn. 


BEVERAGES 
Lemonade 


INGREDIENTS. Two oor three Jenmons, (Wo ounces 
of lump sugar, one quart of boring water, a few 
Jumps of ive. 

Method. Peel the lemons very thinly, and 
carefully peel off all the pith, otherwise the 
lemonade will have a bitter flavour. Cut 
the Jemon into thin slices, taking out) all the 
pips, and then put the peel, alices of lemon, and 
sugar in a jug. and pour over them the boiling 
water. Cover the jug and let the lemonade 
atand tilatin cold, then strain it into a glaas 
jug, pressing the shees well) Before serving it, 
add a few thin shees of lemon and a few limpa 
of ice. 

Lemon Squash 

IN —Sera. Stonll litiripi of see. the pace af ane 
lempen, two teaapoonfule of castor sugar, soda water, 

Method, Fill a tumbler halt full with the 
lumps of icv, then strain on to it the juice of 
the Jemon, add also the castor sugar. ‘Then 
fill the glass up with soda-water, and mix all 
well together, Thin beverage is usually pre- 
pared at the table. 


Iced Coffee 


Peano. Four larpe tablespoonfula of coffee, 
a few prams of salt, one quart of teoling water, 
three tablespooufule of casted aaynr, half a paint of 
roll anglk, alfa pant cf cresan, wee. 


Method. Fut the coffee and salt into a 
jug. pour on to it a quart of boiling water. 
Cover the jug and place it at the side of the fire 
for ten minutes, then pour a tew cupfuls of 
coffee backwards and forwards to clear it. 
Cover the jug again, and let it) stand for ten 
minutes for the coffee grounds to settle. Then 
strain the coffee through a piece of | fine 
muslin, add to it the sugar. milk, and cream, 
or, if more convenient, use all milk. Place the 
jug containing the coffee in ice for from four to 
six hours. Just before serving add two or three 
lumps of ice. 

Claret Cup 

[scmEDiesTa, One bottle of claret, two betthes 
of soda-water, two glaseen of sherry, a quarter of a 
pound of castor sugar, ons demon, three «traw berries, 
a sprig or two of borage. two or three inchew of 
cucuinber, half a pound of ice. 

Method. Slice the lemon and remove the 
pips, alo cut the cucumber into thin slices 
without peeling it. Put all the ingredients into 
a large glass jug and let them stand one hour. 
Remove the cucumber, borage and lemon, add 
the ice, and the clarct cup i4 ready. 

T3833 


A Cup of Chocolate 

Inunxoients. About one ounce of good chocolate 
to each breakfastcup of milk. 

Method. Buy cither cakes or powdered 
chocolate. Melt it in a cup with a tablespoonful 
of milk. Bring the milk to the boil, pour it on 
the chocolate, put it in a clean saucepan, and 
whisk it with a fork or small egg-whisk till it 
boils. Sweeten it to taste, then serve it at 
once with a teaspoonful of whipped cream on 


the top. If preferred leas rich, add more milk. 
Coffee 
Tnuaepients. Allow a good tablospoonful of 


coffee fur cach breakfastcupful wanted, boiling 
water, a pinch of salt. 

Method. The following isa simple method. 
Put the coffee and a pinch of salt into a warmed 
jug, pour on it the boiling water ; cover the jug 
and lot it stand at the side of the fire for five 
minutes, thon pour a cupful backwards and 
forwards four times. Cover it and let it settle. 
Pour it gently off into a warmed coffee-pot and 
werve with it hot milk. When possible, buy 
coffee berries and grind them at home. If that 
is impossible, bay at a shop where the coffee 
in frowhly ground each day ; this makes a great 
difference in the flavour. If the flavour of 
chicory is liked, add about two tablespoonfuls 
of it to each pound of the coffee. 


Tea 


Inorepients. Allow, unless the party o a large 
one, a teaspoonful for each person, boiling water. 

Method. Take care all stale leaves have 
been washed out of the pot; heat it with boiling 
water, thon put in the tea and pour on /freshly- 
boiled water. Lat it stand for from three to four 
minutes. If the water has been boiling for 
Bome time the tea will lose ita delicate flavour, 
and will taste flat. Choap teas are bad economy, 
as @ much larger quantity has to be used. If 
the party is a large one it is better to make it 
in two toa- pota, 


Barley Water 


InGaepienta. Two ounces of poarl barley, one 
lerean rind, one quart of boiling water, four lumps 
of sugar. 

Method. Put the barley in a saucepan 
with half a pint of cold water, bring it to the boil, 
and boil it for a minute or two, then strain off 
the water. Put it back in the saucepan with the 
thinly-pared rind of the lemon, the sugar, and 
boiling water. Let it boil gently till the water 
ia as thick as good cream. Then strain it off, 
and it is ready. It is invaluable in a sick-room. 


VEGETARIAN COOKERY 
Macaroni a l'Americaine 


INGREDIENTS. Bix ounces of ribbon macaroni, 
one ounce of flour, ane ounce of butter, half a pint 
of tomato pulp, browned orumba. 

Method. Boil the macaroni till tender in 
plenty of fast-boiling salted water, then wash it 
under the cold-water tap. Melt the butter in a 
saucepan, add the flour smoothly, then the 
tomato pulp; stir it over the fire for a few 
minutes, then paas it through a sieve and season 
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it carefully. Cut the macaroni into two-inch 
lengths, and add it to the sauce. Make it hot, 
turn it into a pie-dish, sprinkle the top with 
teowned crumbs. Serve it with a 

— the odge of the dish of nicely-fried sippets 


Fricasseed Eggs 


Increpients. One pint of milk, one large onion, 
two cloves, one carrot, a small bunch of parsiey, 
four or more . two ounces of butter, one and a 
half ounces of flour, a few slices of bacon. 

Method. Put into the saucepan the milk, 
onion, cloves (stuck in the onion), carrot, and 

rsley. Let these simmer for half an bour. 
—* the for about twenty minutes till 
hard: Then shell them and cut 
them in half. Melt the butter in a pan, add the 
flour, and stir it in smoothly. Next strain in the 
milk, and stir over the fire till it boils and 
thickens. Season well with salt, pepper, and a few 
drops of lemon juice. Then put in the eggs. Let 
them get very hot in the sauce; take care in 
moving them that you do not knock out the 
yolks. While they are heating, cut some 
raw streaky bacon into neat dice, also some 
stale white bread. Fry both a pale brown. 
Chop finely two teaspoonfuls of parsley. Arrange 
the eggs on a hot dish; pour the sauce over 
them. Put little heaps of fricd bread and 
bacon, or chopped parsicy, alternately round 
the edge. 


they are 


Tomato Pie 


Increments. Three-quarters of a pound vf 
rough puff pastry, @ quarter of a pound of macaroni, 
two teaspoonfuls of chopped parley, one and a half 
pounds of tomatoes, one ounce of butter, three- 
quarter of an ounce of flour, two hard-boiled eggs, 
half a pint of water, salt and pepper. 

Method. Break the macaroni into pieces 
about an inch long, throw them into a pan of 
fast-boiling water, and let them boil till they 
are tender, then drain off the water. Butter 
the inside of a pie-diah, put in a layer of sliced 
tomators, then a layer of cooked macaroni, 
next a good aprinkling of salt, pepper, chopped 
parsley, and onion, then aaoiher layer of 
tomatocs, and so on till the dish is full. Arrange 
the egga, cut in slices, on the top. Melt the 
butter in a small saucepan, add the flour, and 
fry it a pale brown; next pour in half a pint 
of cold water, and stir it over the fire until it 
boils. Season it with salt and pepper. Pour 
the sauce into a pie-dish. Cover the dish with 
the pastry as you would an ordinary pie, and 
decorate it prettily with leaves and a tassel of 
pastry. Brush the J of the pie with beaten 
egg to glaze it, and bake it in a quick oven 
for about three-quarters of an hour. 


Beetroot, Lentils, and Egg Sauce 


INGREDIENTS. One pint of lentils, one quart of 
water, a bunch of paniley and herbs,. one large 
omon, two ounces of butter, one or two beetrouta, 
CER sauce. 

Method. Wash the lentils and put them 
to soak in water overnight. Next put them in 
a sauce with the water, herbs, and onion, 
and let them boil for about one and a half hours, 


or till they are soft. Then drain off the water, 
and rub the lentils through a sieve. Boil the 
beetroot till tender, taking care none of the 
little rootlets are broken or it will lowe its 
colour. Melt the butter in a saucepan. stir 
in the lentils, and salt and pepper to taste ; 
make it very hot, then pile it up on a hot dish. 
Pour some good egg sauce over it and arrange 
a border of slices of beetroot round. Almost 
any cooked vegetables may be used instead of 
beetroot. 
KITCHEN ECONOMIES 

We have much to learn from the French in 
the matter of economy. To them no scrap of 
food ix too small to be of use, while the average 
English cook is given to despise them. Perhaps 
one of the chief items of waste is bread, which is 
allowed to get stale and is then thrown away. 
A careful cook can and will utilise every serap of 
bread, and will do so without feeding the family 
on nothing but bread pudding, which to many 
people seems its one and only destiny. All 
crusts and scraps of bread should be collected, 
should be torn up small. put in a baking tin 
and dried slowly in the oven. They should 
then be pounded in a mortar, or, failing that, 
put between two pieces of paper and pounded 
with a flat iron. If possible, they should then 
be sieved, and kept inca tin till wanted. It is 
well to have some dried so slowly that they are 
not in the least coloured, and others coloured 
a pretty brown. The former are useful for 
coating rissoles, fish, fish cakes, and for making 
puddings of various kinds, while the latter are 
nice for “au gratin’ dishes, and to give a 
touch of colour to various other dishes. 

These crumbs will keep good for months ina 
tin, but on ne account must the lid be put 
on till they are quite dry. Another use for 
stale bread ix as a xubatitute for the more 
extravagant “pulled bread.” Pull the bread 
into small eer pieces, put them on a baking 
tin and bake them in a moderate oven till they 
area pretty golden brown. These are delicious 
with butter or cheese, or with soup instead of 
toasted or fried bread. Slices of stale bread 
or bread-and-butter make excellent fritters, 
They should be spread with a little jam, sand. 
wiched together, dipped in frying batter. and 
then fried in hot fat till they are a golden 
brown. 

There are also many excellent: recipes for 
puddings and tarts in which crumbs form part 
of the mgredients. 

Cooked potatoes are another frequent cause 
of waste. There it no excuse for cven the 
smallest scrap to be thrown away. If the 
potatoes are whole, slice them. tos» them with 
a little butter in a over the fire till the 
are hot through. Serve them im a hot dish 
sprinkled with a little cho pee per 

If the potatoes are at al , they can be 
mashed, made hot with a littl butter, milk, 
salt and pepper, and served as mashed potatoes ; 
or they may be shaped into small balls, brushed 
over with egg, covered with crumbs and fried 
a golden brown in hot fat. They are then 
called potato croquettes. 


They are also useful for making fish cakes, 
meat and potato cutleta, shepherd's pie, ete. 
Then, again, with a few tomatovs ar beetroot 
and some salad dressing. they make a deliciona 
ralad, ; 

The remains of any cold cooked vegetables 
can be served as a salad with the addition of 
ralad dressing or mayonnaise sauce, while many 
vegetables can be reheated with butter—auch, for 
example, as green peas or French beans. Many 
cold vegetables make a pretty garnish for soups 
or meat) dishes —peas, asparagus, caulitlower. 
It might not be worth while to cook them on 
purpose to garnish a dish. but i already cooked 
they would prove a great addition. | 

There ik accuse for all seraps of meat, 
They may he chopped. heated ino a pan with 
a little gravy or stock, seasoned nicely with 
chopped parsley, onion, salt and pepper, then 
either be putoinia dish, covered over with 
mashed potato, nicely browned in the oven and 
served hot as rock pie. or be served on a hot 
dish garnished with neato sippete of toast as 
mince ; or the mixture might be heaped ap on 
neat squares of hot: buttered toad and served 
as a breakfast: or supper dish. Cold ment. in 
also used for rissoles, croquet ton, scallops, ete, 

Cold tish could be mixed with any fish 
xauce there happened te be over, then served 
either in scallop shelle with al few browned 
crumbs xprinkled over them, or ino a’ pie-dith 
with a covering of mashed potato or boiled 
rice, Or it might be mixed with the sauce-- 
ith Own weight in mashed potatoes and a good 
scasoning—-then formed into round, flat cakes, 
egged, crumbed and fried. 

The remains of curry make an excellent 
breakfast dish if chopped up tinely, the meat, 
sAvee and orice omiaed all together, made 
thoroughly bot, and served on crodtons of fried 
bread, or, if preferred, slices of buttered toast. 

It is well to bear in mind when using up cold 
nent that if will have dost some of ite favour 
and if* nutritioun matter, therefore special 
care should be given to its seasoning, and a 
little good stock or gravy should be added to it. 
Again, cooked meat chould always be reheated 
gently ; if it is allowed to beil at will become 
tough and tasteless ‘The meat to be warmed 
should be placed on the tire in warm water; if 
put in cold, all the goodness will be drawn out, 
and if in boiling water, the meat will be tough. 

Plain boiled rice can be made savoury by the 
addition of a good sized piece of butter, a little 
ketchup or Worcester sauce, and, if liked, two 
sliced tomatoes. This mixture should be served 
an hot as possible. 

Stale pieces of cheese should be grated and 
stored in bottles; it is useful for macaroni 
cheese, cheese pudding, etc, Cold poached eggs 
neem to the unenlightened utterly worthless; 
but they may be reheated slowly in plain melted 
butter or parsley sauce, and served on fresh 
slices of buttered toast with a spoonful of the 
All bones and trimmings of ham should be put 
in the stock-pot, and so become the foundation 
of soups and gravies. 
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All scraps of fat, cooked and uncooked, should 
be made into clarified fat. They should be cut 
into small pieces, put into a sauce with 
a pint of water to each four pounds of fat, 
and allowed to cook till the pieces of fat are 
shrivelled up and the liquid fat is clear; it 
should then be strained off into jars, and can be 
used for pastry, plain cakes, and for frying 
purposes. 
By the way, it is quite worth while periodically 
to purchase “ picces of fat’ from the butcher 
to clarify ; it costs usually about threepence a 
pound, although, of course, if large quantities 
of meat are consumed in the house there will 
probably be sufficient fat for this purpose. 

Piecos of stale cake, grated or sliced, can be 
made into delicious puddings by adding some 
eggs and milk to them, allowing two eggs to a 

int of milk. Put the mixture either into a pie- 
ish and bake it in the oven, or in a greased 
basin and steam it for from one to two hours. 

Sour milk is excellent for scones ; it may also 
be used for cleaning linoleum. 

We give three dishos which may be made from 
Kcraps which would otherwise be thrown away as 


waste. 
Miroton of Beef. 

INGREDIENTS, Two ounces of butter or dripping, 
four medium-sized onions, one amnall bunch of mixed 
herba, salt and pepper, one tablespoonful of French 
vinegar, half a pint of good stock, thin slices of cold 
beef, a few brown breadcrumts«, and some cooked 
vogetables. 

ethod. Melt the dripping. Peel and 
ulice the onions, add them to the dripping, and 
fry them a golden brown. Add the herbs and 
seasoning, the vinegar, stock, and a pinch of 
castor sugar. Let it boil for fifteen minutes, 
keeping it well skimmed ; then strain it. Cut 
xome thin slices of beef, cover the bottom of 


a pudding dish with some of the sauce, then put 
in a layer of beef, then more sauce, and so on. 
The last layer should be of sauce, on which a 
few browned crumbs should be sprinkled. 
Place the dish in a pan of boiling water, arid put 
it in a hot oven for fifteen minutes. Serve it 
as hot as possible, and garnish it with nicely-cut 
cooked vegetables. 


Timbales of Cold Meat. 


INGREDIENTS, Half a pound of any cold meat, 
two small tablespoonfuls of breadcrumbs, half a 
teaspoonful of chopped onion, two teaspoonfuls of 
chopped parsley, salt and pepper, a little milk, one 
ORK. 


Method. Thickly butter some smal! moulds 
and decorate them by pressing thinly-cut rings 
of cooked macaroni over the inside. The butter 
will hold any decoration in place. Chop the 
meat and mix it with the breadcrumbs, onion, 
parsley and seasoning and enough milk to make 
it rather moist., Beat up the egg and add it to 
the mixture, then fill the tins with it. Put them 
in a shallow saucepan with boiling water to 
come half way upthem. Put a piece of greased 
paper over the top and steam them gently for an 

our. Turn them out on a hot dish and pour 
some brown or tomato sauce over them. 


Kedgeree. 
TnGreptients, One ounce of butter or dripping, 
half a pound of boiled rice, half a pound of any cold 
cooked fish, salt, pepper and cayenne, one or two 
hard-boiled eggs, a little mace, if liked. 

Method. Melt the butter in a pan, add 
to it the rice, fish, and whites of the eggs cut into 
small pieces. Season it well and make it 
thoroughly hot. Pile it up on a hot dish and 
garnixsh it with some finely-chopped parsle 
and hard-boiled yolks of egg rubbed through 


a nie ve. 


Cookery concluded 
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By JOSEPH G. HORNER 


N the last article we selected cast objects of 
forms so plain that there was nothing to 
complicate the delivery of their patterns 
from the moulds. Taat. is, there were no por- 
tions overhanging in the lower parts of the 
moulds, with overlying sand that could inter- 
fere with the ready withdrawal of the patterns. 
Everything was tapered downwards, and only 
one sand joint was required between the top 
and bottom portions of the moulds. But such 
simple examples only constitute a small portion 
of the moulder’s work. So now we take up 
some illustrations of castings in which a good 
many problems not so simple are involved. 

Flanged Castings. The figures from 
20 to 25 show castings and methods which have 
resemblances and differences. In castings 2) 
and 23 there are flanges, one of which, if fast 
in the bottom of the mould. would prevent 
delivery ofthe pattern from the sand. In cach 
there are central bosses; in each there are 
alternatives that are practical. We will dispose 
of the bosses first, because only a few remarks 
thereon are neccessary. 

The difference between those in 20 and 28 
is that the space for sand left between the bosses 
and the inside edges of the rima is very small 
in 20, but ample in 28. It would be difficult to 
lift the sand out of the narrow zone in the former 
but easy to do so in the latter. The top 
portion of the boss in 20, therefore, must be 
attached loosely to the plate of the pattern 21, 
in this case with a central stud, to come into the 
sand of the top, and be withdrawn after turning 
over. But it is not necessary to do so in 24, 
although it is often done as shown, in order to 
avoid risks of a breakdown of the sand. Note 
may also be made of the large amount of taper 
given both to the bossea and to the internal 
portions of the rim in 21, with a view to casy 
delivery, though it happens also to coincide with 
the best form for strength. 

Jointa. With regard to the delivery of the 
lower flanges, it is necessary in 20 that the mould 
should part along a—a, so that the lower flange 
can be taken out after the removal of the top 
mould and pattern. In that case. the annular 
tread (b) must be titted loosely in segments round 
the hody of the pattern 21, to be left behind on 
the withdrawal of the latter, and to be pulled 
inwards subsequently in a horizontal direction. 
Or, leaving the projecting portion (5) loose might 
be avoided by jointing the pattern along the 
plane c—c [20]. In that case both flanges 
would have to be left loose, and sand joints 
made along the planes a—a and d—d. The 
only objection to this is the making of an extra 
sand joint. 
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The pattern 21 has ita bottom flange (A) asa 
loose ring. The belt (b) is fitted in short lengths, 
and retained with skewers loosely. The method 
of building up shown is that adopted in work 
of this class, to which reference is made in 
the next section. The mould in 22 comprines 
now not. only a top and bottom, but a middle 
part, requiring a moulding box in three cor- 
responding sections. 


Alternatives in Joints. [n 23 the 
sand joints required are two, along the planes 
a—oa a—a. To produce these the pattern 
{24] is differently jointed, either along 6—), 
through the middle, or along one face of the 
plated centre. one half of the sheave being 
then fitted as a ring, as shown. This may be 
a wooden pattern, in which caso it is built 
in segments similarly to 21. Or, as ia often done 
for repetitive work, an iron or brass pattern is 
made with wooden bosses, interchangeable by 
means of their central atuds. This is the pattern 
shown by way of alternative in 24. Another 
alternative is to core the rim out, using an 
annular print; but that method is rarely adopted, 
except in the case of wheels that have recessos 
for chain, and not always then, cores being 
generally reserved for wheels of large diameter. 
The device is also employed when broken 
castings have to be moulded from, in which 
case a segmental print is rammed round the 
casting in the mould in successive positions 
until the circle of the print impression is 
completed. 

Fig. 25 gives a section through the cored 
mould, with the two joints at a—a, leaving a 
middle ring of sand. 


Three-part Joints. Fig. 26 illustrates 
a bevel wheel and a spur pinion cast together, 
and both double-flanged. Such an example can- 
not be drawn from the mould unless there are 
three joints in the sand, at a, b, und respectively. 
It is a job for a three-part box, not four, as might 
be imagined, because the thickness from @ to } 
is made in segmental cores, which involves Jens 
trouble than using a shallow moulding-hox for 
the purpose of jointing. For convenience, the 
pattern in 27 is made with a greater number of 
joints than the mould, the object of which is to 
give perfect facilitics for ramming, and also for 
ready delivery of the pattern parts, with the 
minimum of risk of tearing up the sand. The 
section of the pattern in 27, by comparison with 
the casting in 26 and the mould in 28, renders 
the nature of the work apparent. We have loose 
pieces again in the shroudings for the teeth, and 
in the separation of the pinion from the bevel 
wheel. 
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Cored Work. Fig. 99 is an example of a 
different kind from the foregoing, illustrating 
cored work in which the main core is completely 
enclosed within the body of the casting. 

The roller in this is moulded, not as it 
runs, but flatwise, with its plane faces in top and 
bottom; not thatit couldnot be moulded edgewisc, 
but because the flat position renders the insertion 
of the cores easier. The pattern in 80 is built 
up in segments, the top and bottom sets (aa) 
covering the entire faces, the middle ones (b) 
being narrower and annular. The prints (a) 
will be noted as corresponding with the holes in 
29. There is only one joint in the mould, that 
at c—c [31]. 

The main core for 29 is made in a box, rammed 
in core sand and dried. (Generally, though not 
always, the shaft holes are made in cores distinct 
from the body core, as shown in the mould in 81. 
The small holes seen in the end plates in 29 and 
81 are inserted simply to provide openings 
through which the core and core irons can be 
withdrawn after casting. When these are not 
inserted the work of the fettler is increased 
unnecessarily. In 81 the core is seen to be built 
round a skeleton of rings of iron rod. 

Drum with Swept-up Core. The 
drum casting in 82 is moulded as it runs, with 
its cylindrical axis horizontally, differing in 
method, therefore, from 29. One reason for this 
difference is that the flanges on the drum may 
lift” from the sand without being left loosely, 
while the roller [29] has no flanges, but a good 
coning, which makes the flat. way of moulding 
the obvious one. The pattern is shown in 38, 
in half external view, and half section, a—a 
being its joint, corresponding with the mould 
joint. It affords an example of a method of 
construction termed lagging up, of which more 
later. The flanges, with boss, facings, and prints, 
are turned separately from the lagged body, and 
screwed on its ends. 

Fig. 84 is a section through the mould. The 
core in 8418 swept on a bar—using “ hay ropes " 
and loam—around skeleton core plates, the 
loam being in a plastic state, the whole mass 
being dried subsequently before insertion in the 
mould. When thus swept up, the cores for the 
shaft. holes are swept up also on the bar, and the 
bar is stiff enough to sustain the weight of the 
core when laid horizontally in the mould. When 
a core is made in a box, as for 81, it is not so well 
able to sustain its weight as when a bar is used. 

The engine crosshead in 85 may be moulded 
in the manner shown [38], or flatwise. The choice 
is vo evenly balanced that crossheads are com- 
monly made either way. The pattern with its 
prints is shown in 86, the core box in 87. and the 
finished mould in 88. Observations on the rela- 
tions of the parts would be superfluous. 

Engine Cylinders. These are more 
elaborated in the cores than in the moulds. 
Every different design of cylinder presents a 
listinct set of problems, which has to be tackled 
irrespective of other types. A comparatively 
oe example is given in croes-section only [39], 

ing one for a particular type of steam crane. 
Fig. 40 is its pattern, 41 its mould; moulding 
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asshown. Joints are made in the mould at a—a, 
b—b, and c—c; but only aand ¢ coincide with the 
joints of the moulding box, the spaces between 
6 and a being taken out by means of “ false 
cores’ or ‘‘ drawbacks.” are thus six 
cores in this example [41], the main one (A) for 
the bore, the two false cores (B, B), two passage 
cores that do not come inthis view, and one 
exhaust core (C), through which the sections are 
taken. The pattern for this (40] has to be 
jointed along a—a and d—d; while the feet over 
which the false cores are rammed are loosely 
attached to the cylinder body with screws, to be 
left behind in the mould until the false cores are 
lifted, after the delivery of the corresponding half 
of the pattern body, to which they are attached 
loosely. 

Methods of Delivery. These examples 
afford a good selection of typical cases of mould- 
ing, and we shall occupy some space with further 
elucidation of some important matters that have 
been only touched on in passing. We have 
spoken of the necessity for making provision 
for getting patterns out of their moulds. This 
involves not only the jointings shown, but the 
fitting of loose pieces, and of drawbacks. 

Loose Pieces. It is obvious that the mere 
vertical direction of withdrawal does not cover 
the case of patterns having portions standing out 
perpendicularly to those faces, or at angles 
therewith. Several examples of this kind occur 
in the figures preceding, in which loose pteces are 
fitted. This term signifies that pieces which 
cannot be drawn out with the main portion of 
the pattern without tearing up the sand mould 
that overlies them are attached loosely, being 
left behind to be withdrawn uibsoquenth to the 
main portion. These loose pieces are fitted in 
many ways, by skewers, or wires, or loose nails— 
t.e., nails that are not driven entirely in, but 
partly only, and so hold temporarily, and also by 
dovetails. The one essential is that the loose 
pieces shall be maintained in their exact location 
during ramming, which is the function of the 
skewers, nails, or dovetails. The moulder has 
to withdraw skewers or nails, when sufficient 
sand has been rammed round the loose pieces, to 
secure them in relation to the main pattern, 
but dovetails free themselves in the act of lifting. 

Often loose pieces are held temporarily with 
dowels. A common lathe-bed, shown in section 
{42), will, with previous examples, illustrate 
typical methods of this kind. 

A lathe-bed of the section in 42 may be made 
to mould in three ways equally well, as shown 
in 48 to 45, which give sections through the 
pen In 48 the bed faces are doweled on the 
vot toms of the ribs, in 44 they are wired at the 
sides, in 45 the outer pieces are wired, and the 
interior cored out, for which a print is provided. 

A drawback [4166]—the false core of the brass- 
founder—is a little mould within a mould, and 
fulfils a similar function to the loose pieces— 
that is, it carries sand that overlies projecting 
portions of patterns. It is adopted as an alterna- 
tive, but is also more generally employed when 
loose pieces would not be suitable, on account 
of the great width of overhang. 
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20. Double-fanged wheel 21. Pattern for No. 20 22. Mould for No. 20 23. Nheave wheel 24. Pattern for No. 23 

25. Mould for No. 23 26. Bevel and spur-wheel cast together 27. Pattern for No. 26 28. Mould fur No. 2% 

29. Roller casting 30. Pattern for No. 29 aa — i oy 29 $2. Crane drum 33. Pattern for Nu. 32 
or Nu. 3 
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Rapping. The dels of patterns, as their 
withdrawal from the sand is termed, is accom- 
plished by the assistance of rapping, for the 
purpose of loosening the pattern from its sur- 
rounding sand. It is effected inserting @ 

inted iron bar in the top of the pattern, or 
in a hole in a special form of plate attached to 
the pattern, and then striking the bar in lateral 
directions. The pattern being thus loosened, is 
lifted with a screw, and during the process 
rapping is continued with a wooden mallet on 
the pattern face to detach it more effectually 
from the sand. 

A result of rapping is that the mould becomes 
slightly enlarged, and in the hands of careless 
moulders this often results in inaccurate castings 
and in badly broken moulds. It is in this work 
of withdrawal that the moulding machines give 
superior results to handwork, because the Jift 
in abwolutely perpendicular, and the rapping 
required is nearly nil; or it is often avoided 
altogether by drawing the pattern through a 
plate, having a hole cut to the same outlines 
a4 that of the pattern, and which holds the sand 
down, hence termed a atripping plate. 

Taper. We have said little yet about an 
important matter to which slight allusion 
has been made, though it is illustrated in nearly 
every preceding drawing—that. of taper, draught, 
or strip, as it is variously called. 

The way in which taper assists the delivery 
of a pattern is clear from 46, in which the with- 
drawal of a quite paralll piece is contrasted with 
that of a tapered piece. 

The parallel piece A, though drawn halfway 
out of the mould, as at B, is still as tightly con- 
fined by the sand as at first. The tapered piece 
C, on the contrary, similarly withdrawn, D. is 
entirely clear of the sand, and requires no effort. 
to withdraw it through the remainder of the 
way. In B the sand will assuredly become 
fractured along the course of the dotted lines ; 
while at TD no fracture worth mentioning, 
probably none at all, will occur. 

Even though there is taper in a pattern, the 
pressure and friction of the sand against the 
deep faces is so great that they could not be 
withdrawn without. fracture of the sand unless 
the patterns were slightly loosened first by 
shaking or rapping them. 

Amount of Taper. With regard to 
the amount of taper required no rules can be 
given. It isa matter for judgment, to be decided 
in the case of cach individual piece of work. 
Still, some idea can be given of its amount. 

If a rib like 46 be 1 ft. deep, the taper will 
usually range from yy in. to 4 in. That is, the 
wood will be from ,4 In. to 4 in. thinner at bottom 
than at top. Ifa rib were 2 ft. deep, the taper 
would range from j in. to } in. If 6 in. deep only, 
from qy in. to yy in. would be given. If 3in. deep. 
3} in. would suffice ; if 1 in. deep, the removal 
of a mere shaving would be sufficient. 

Again, take the case of a loose rib which has 
to be withdrawn, as A in 47, into the space B 
of the mould, with the pricker C held in a diagonal 
direction. In such cascs taper much in excess of 
that given to vertical riba is imparted, because 
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the withdrawal is an awkward task, and if the 
sand breaks at the dotted line, as it is likely to 
do, it is difficult and troublesome to mend it 


up. 

P When the top portion of the sand of a mould 
has to be lifted off a pattern, the amount of 
taper required is greater than when the pattern 
is lifted from the sand. 

Cores. The formation of hollow spaces is 
the function of “ cores.’ using the term in ite 
broadest sense. Parenthetically, we may note 
that the term core strictly relates to something 
made apart from the mould, and inserted 
subseauently. It is usually dried, but not 
invariably ; if not, it is often termed a green 
sand core. If a piece that fulfils the function of 
a core be rammed in the mould, it is termed a 
falxe core, or drawback. 

The methods of making cores are broadly 
divisible under three heads. Since any internal 
body of sand, as distinguished from external 
portions, is a core, the first method is that in 
which internal portions are delivered from the 
pattern, or self-delivery. But in the greater 
number of cases the core is rammed in a box 
separate and distinct from the pattern. The 
box encloses its sand, and, therefore, as in pat- 
terns, provision must be made for the removal of 
the core from its box without sustaining damage. 
Hence most boxes are divided in one or more 
planes, and the same devices of taper and loose 
pieoes must be embodied in many boxes, as in 
patterns when identical conditions of delivery 
arise. Exainples of boxes are given in 87 and 52. 

Loam Cores. The third great class of 
cores comprises that in which ———— up 
in wet loam is adopted, as in 34 It is 
applicable to heavy circular work, and to 
strickled work. The object often is to save 
the expense of making a large core box, but 
there are many cases in massive work in which a 
core rammed in sand would not be practicable. 
The loam is plastic, and is swept on a skeleton 
built upon a revolving core bar, and afterwards 
dried. In strickled work loam is still swept 
around a skeleton-like framing, but instead of 
a revolving bar, a guide iron, or the edge of a 
core plate becomes the guide to the movements 
of the strickle. 

Core Printe. As a core has to be made 
separately from its mould, it is usually neces- 
sary to make provision to ensure its exact 
setting in the mould. This is the function of 
core prints, the forms of which are varied 
to suit the direction in which the core has 
to be inserted, its mass, or area, and other 
conditions. Core prints are put in top and 
bottom of patterns and moulds, or at the sides. 
In the latter position they often take the form 
of pocket, or drop prints, to avoid having to 
make a sand joint down to the centre of the 
print. Then the upper part of the drop print is 
filed up with sand after the insertion of the 
core, or the core box is made of such a shape that 
the core shall fill it up, or æop stself off. Numerous 
exam of cores set vertically are given in the 

ing figures of core prints, but some further 
remarks are deairable relating to those in the 
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35. Crosshead casting 36. Pattern for No. 35 37. Core-box for No. 35 38. Mould! for No. 85 39, Cyliniler casting in 
section 40. Section through pattern of No. 39 41. Section through mould of No. 39 42. I hed in section 
43-46. Alternative methods of making pattern for No. 42 46. Diagram to illustrate taper 47. Taper in a loose piece 
48. Drop or pocket-print 49. Core in impression of drop or pocket-prints 60. Drop-priute superimposed 61. Single- 
print thickness for two holes 62. Core-box for ditto \ 
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horizontal position, which are carried in drop 
or — inte. 

rop Prints. Take the case of the lagged- 
up cylinder pattern, shown in section 48, with 
holes to be cored through the bolt bosses (A A) 
skewered on the inside of the foot, the drop 
printe being shown at B B. Looking at a section 
through onc-half of the fhould [48], a core (B) is 
made, and dropped into the mould. This core 
cannot be made of the full length (a) over print 
and boss, and dropped down into the mould 
through the narrower width (5). To put a pocket 
print on the same side as the boss would give 
trouble, which is avoided by making the prints 
B B [48] sufficiently thick to more than counter- 
balance the weight of their cores, Then, — 
the core B only of the Jength b in 4, it is dropp 
down into position, and then slid along to touch 
the face of the boss, as shown, afterwards filling 
up the space ¢ with sand to keep it from shifting. 

Not infrequently it happens that two or more 
holes are required horizontally in a plate, one 
above another, as in 50, which represents a 
pattern in side and end elevation, with the 
pockct prints for coring out the holes, the posi- 
tions for which in the casting are indicated by 
dotted lines at aa. In such cases tho prints are 
either superimposed (A B) or a single print is 
used, a8 in 51, and a special core box made. 

When two prints superimposed are used the 
outer one should be made a little thicker than 
the one which goes next the pattern, to afford 
sufficient guidance for the top core, which has 
to pass across a greater distance than the bottom 
core. This is indicated in 50. 

Fig. 52 shows a core box in plan, and opened 
in the joint face, for coring both holes with a 
single print. 

istinction Between Cores and 
Bosses. A natural question is, how is the 
moulder able to distinguish these core prints, 
which are not parts to be cast, from bosses, 
which have to be? Mistakes have often 
occurred in this way. Thus, a moulder not 
recognising the function of a roller in the pattern 
of 16, an cast the prints a on if a core box 
wore not sent him. He could not make such 
an error in 86, having a core box, 87. Frequently 
in large patterns, bosses and prints are numerous 
and look alike, and it is not usual to send boxes 
for plain cores. Error is prevented in shops 
where a good system exists by varnishing 
or painting prints difforently from the body of 
the pattern. Generally, clear yellow shellac 
varnish is used for the patterns, and black for 
the oore prints. This is often carried a stage 
further. Patterns for brass are distinguished 
from those for iron by varnishing the bodies 
black and the prints yellow. 

It is often n to make moulds with 
certain portions lowermost, to ensure sound, 
clean metal in surfaces which have to be 

laned, or otherwise machined bright. Such 
aces are painted red, or other distinctive 
colour. The lathe-bed [42] is a case in point. 
These are always cast upside down, as indicated 


in 48 to 46. Here the loose pieces render the 
method obvious. But often there is no distinc- 
tive feature of this kind to guide the moulder. 
hence the advantage of colouring red. 


Shrinkage. One other matter calls for 
consideration here. All the common metals and 
alloys shrink as they cool down from the molten 
state. Unless the mould were made larger than 
the required dimensions of the casting when 
cold, the latter would be too small. So that all 
patterns are made of larger dimensions than 
their castings by this amount, and this, again, 
varies in quantity in iron, steel, brass, gun-metal, 
aluminium, and not only in the different metals, 
but in metal of the same name in different com- 
positions, and under diverse conditions of casting. 

The following table embodies averages for the 
common metals and alloys : 

SHRINKAGES OF CASTINGS. 

Cast iron, average } in. in 15 in. ; light castings, 
¢ in. in 16 in.; heavy and mottled, } in. per 
12in.; work mainly cored, 4 in. per 12 in., or less. 

Malleable cast iron, ;%. in to } in. per 12 in. 

Bronzes and brasses, 3 in. to } in. per 12 in., 
depending on composition and on mass. 

Steels, 4 in. to} in. in 12in. Heavy castings 
shrink most, light ones least. 

Aluminium, } in. in 12 in. 

Copper, yf in. in 12 in. 

Lead, yj In. to ,4 in. in 12 in., depending on 
its degree of purity. 

Tin, 4 in. in 12 in. 

Patterns for Different Metals. A 
question that arises not infrequently im 
most shops is this: Castings are wanted off 
the same patterns at different. times in iron 
and in steel; and in the smaller pinions, also 
in gun-metal or phosxphor-bronze. As the 
shrinkage of these varies, the foreman who has 
to give orders for cach in turn has to attempt 
to reconcile the irreconcilable. The difficulties 
have to be got over by these methods. 

For standard work, where correct pitch 
diameters must be maintained, separate patterns 
must bo made for cast iron and steel. But 
the latter will serve also for gun-metal and 
phosphor-bronze. In very small pinions not 
exceeding, say, 6 in. in diameter, the difference 
in shrinkage may be neglected, but over that 
size it becomes very marked. In fact, a heavy, 
solid pinion of 10 or 12 in. diameter will show 
a higher rate of shrinkage than a larger wheel 
with arms. For large steel wheels the moulding- 
machine offers advantages over pattern-moulded 
gears, especially when gears are shrouded. 

An advantage of making a separate pattern, 
or a xpecial set of pattern parts for machine 
moulding for steel, is that the sections can be 
lessened, steel being stronger than iron. 

When exact centres are not important, then 
these steel wheels can be cast from patterns 
made for iron, and though the difference in 
diameter may amount to several eighths of an 
inch in a wheel of fair size, yet the pitch will be 
practically unaffected. 
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SPANISH 


NOUNS 


Formation of the Plural. (1) Nouns 
ending with an unaccented vowel take an ¢ in 
the plural, thus: 


SINGULAB. PLURAL. 
carta, \etter cartas 
madre, mother madres 
libro, book libros 
esptritu, Kpirit esperstus 


(2) Nouns ending in é also take 4 in the plural: 


yne, foot pies 
café, coffee cafes 
té, tea tés 


(3) Nouns ending in an accented vowel trike 
ex in the plural: 


bajd, pasha Lajaes 
rubi, ruby rubies 
fisu, tissue tisies 


Exceptions to this rule are papa, mama, sofa, 
which take s only ; pl., papas, mamas, sofas. * 

(4) Nouns ending in a consonant also take 
es in the plural : 


verdad, truth verdanes 
dolor, gricf dolores 
razon, reason razones 
rey, king reyes 


(5) Nouns ending in z convert z into ces in 
the plural : 


voz, voice voces 
juez, judge queces 
pez, fish peres 


(6) Polysyllabic words unaccented on the last 
syllable, and surnames ending in # and z are 
invariable in the plural : 

lunes, Monday 

crits, CLisis las crisis 

Valdés (a surname) los Valdés 

Fernandez (asurname) los Fernandez 

(7) Some Spanish plurals may include the 
feminine. ex. : 

los reyes, the kings, or the king and queen. 

los amos, the masters, or the master and 
mistress. 

los abuelos, the grandfathers, or the grand- 
parents. 

los padres, the fathers, or the parents. 


Genders. The gender of nouns is deter- 
mined by their signification or termination. 

As a general rule the ending a denotes the 
feminine gender, and o the masculine, as: 
el macho, the male ; la hembra, the female. 

The following nouns are masculine by signifi- 
cation : 

(1) All names of men or male animals and of 


los lunes 
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dignities, professions, and callings peculiar to 
men, 

soldado, soldier 

cura, curate perro, dog 

albanil, mason caballo, horse 

(2) The names of countries, cities, and towns 
are generally masculine, except those ending in a. 

(3) All rivers are masculine except the Huerva, 
which is feminine, and the Esqueva, to which 
both genders are applied. 

The following nouns are feminine by signi- 
fication : 

(1) All names of women or female animals 
and of dignities, professions, and employments 
usually assigned to women : 

larandera, washerwoman 

cocinera, cook gallina, hen 

Costurera, seamstress yegua, mare 

(2) The names of arts and sciences, except 
those ending in 0, as: la escultura, sculpture ; 
la qeometria, geometry. 

(3) The names of virtues, as: la fe, faith ; lo 
constancia, constancy. 


Masculine by termination: Nearly all nouns 
ending ine, i,0, u. j. I. n. r. ae 

Feminine by termination: Nearly all nouns 
ending in a, d, 2, is, en, ton, ente, be, re, bre, erte. 

The exceptions to these general rules can only 
be learnt by practice. 

Some nouns are used in both gendors, as: mar, 
the sea, which is cither masculine or feminine ; 
but all its derivatives are feminine; as: fa 
bajamar, low tide; la plramar, high tide. 
Arte, art, is always feminine in the plural and 
sometimes masculine in the singular, na: las 
hellas artes, the fine arts; el arte dramatica, 
dramatic art. 

Some nouns have a different meaning, accord. 
ing tu their gender ; 

el cometa, comet la cometa, child's kite 

el corte, cut la corte, court 

el moral, mulberry tree la moral, morals 

el colera, cholera le célera, anger 

el papa, pope la papa, potato 

el pendiente, pendant [a pendiente, slope 

el pez, fish la pez, pitch 


toro, bull 


OM, COW 


Formation of the Feminine. Most 
masculine nouns may be made feminine as 


follows : : 
By changing final 0 or ¢ into a, as: hermano, 
brother; hermana, sister; monje, monk ; 


monja, nun. 
By adding a to the masculine, as: marques, 
marquis ; marquesa, marchioness. 
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‘Lana nete—or ant 
A few nouns ending in or change their ending 

to triz in the feminine, as: actor, actor; actriz, 

actress ; emperador, emperor ; emperatriz, empress. 
Some form the feminine by adding cea to the 

masculine, as: abad, abbot; abadesa, abbess ; 

conde, count ; condesa, countess. 

_ A few change their termination into tsa, as: 


poeta, poet ; poetisa, poetess ; profeta, prophet ; 
* edison 


profetisa, prophetess ; : on ; dia- 
contea, deaconess. 

Vocabulary Vocabulario 
The head La cabeza To walk Andar 
The eyes Los ojos To run Correr 
The nose La nariz To work Trabajar 
The mouth La boca To rest Descansar 


The teeth Los dientes To swallow Tragar 
The cars Las orejas To devour Devorar 


The arms Los brazosn A dog Un perro 
The hands Las manos A cat Un gato 
The nails Las ufas A parrot Un loro 


A scratch 
The feet 
A kick 

‘Toe nails 


Una uiada A canary Un canario 
Los pits =A monkey Un mono 
Una patada A monkey Una mona 
Lasufasde  (fem.) 


lox piés A dining- Un come- 
To go for Irde paseo room dor 
a walk A side- Un aparae 
Drink Beber board dor 
To cat Comer A table Una mesa 
To sing Cantur The chairs Las sillas 
To talk = Hablar A sofa Un soff 


Un nillon 
Una rinconera 


An armchair 

A «mall triangular 
table 

The carpet 

The dining-room clock 

The frames 

The pictures 

The engravings 

The piano 

To slay the piano 

To play the violin Toear el violin 

To play the harp Tocar el arpa 

To play the violoncello Tocar el violoncelo 

The kitchen La cocina 

The kitchen table La mesa de la cocina 

The kitchen fire Fl fuego de la cocina 

The stove La hornilla 

The oven El horno 

The man cook El cocinero 

The cook La cocinera 

The scullion EI pinche 

The butcher El carnicero 


La alfombra 

El reloj del comedor 
Lox cuadros 

Las pinturas 

Los grabados 

El piano 

Tocar el piano 


The baker El panadero 
The greengrocer El verdulero 
The grocer El especiero 
The water carrier El aguador 
The dustman El basurero 
To cook Guisar 

The servant EI! criado 
The servant (fem.) La criada 
The lady's maid La doncella 
The valet E] lacayo 
The porter El portero 
The country house La casa de campo 
The smell E! olor 

A smell Un olor 
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The taste El gusto 

The sight La vista 

A view Una vista 
The touch El tocar 

To touch Tocar 

A blind man Un ciego 

A blind woman Una ciega 

A deaf man Un sordo 

A deaf woman Una sorda 

A deaf mute Un sordo mudo 
A giant Un gigante 

A dwarf Un enano 

A dwarf (fem.) Una enana 
An orphan Un huérfano 
An orphan (fem.) Una huérfana 
Twins Unos mellizos 
Twins (fem.) Unas mellizas 
The law La ley 

A judge Un juez 

A magistrate Un magistrado 
Advocate Un abogado 
A notary Un notario 
To appeal Apelar 

A law-suit, a cas. Un pleito 

To plead, to litigate Pleitear 


Perder un pleito 
Gianar un pleito 
Pagar las costas 


To lose a law-suit 
To win a law-suit 
To pay the costs 


Exercise IIT. 
- Translate the following into Spanish : 


1. The comet shines at night. 2. The children 
ee lucene. ge 
fly the kites. 3. The cholera is dangerous. 
peligroso. 
4. Anger is a sin. 5. The cut of this dress is 
ae ee pecada........ este traje .. 
good. 6. The Court of St. James's. 7. The 
St. James. ...... 
8. The 


mulberry-tree has a lot [of] fruit. 
gh Sched 5,-tay Oe wigs mucha . 
morals of nations differ. 9. The ponent is of 
E  scesg partic: dis ide Sats aah difieren .. 
diamonds. 10. The declivity ‘of this. hill is 
brillantes ......0.0.....0.. esta cucsta . 
greet 11. One bows with the head. 12. The 
— s Gtt Se saluda con... 2.0.2.4... 


wba Bg! sete Geo tie aac hie a Olen 


ee ee © «© #© 8 © @ 8& #¢ es @ © @ @ * @ # © @ #8 @© @ 8s @ @ «@ 


chewing. 14. The hands are for touching, and 
masticar....... ....... 
the nails for scratching. 15. The feet are for 
Be Bee han Pes oes ce OPANGl 6-6 ee. Se kG aS eee 
walking. 16. To go for a walk. 17. The dog 
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fights with the cat. 
se peleacon... 6.0.2... ee eee ee eee 
dining-room are green. 
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cook cooks well. 21. The porter opens the door 


sO UIBR Scents athe A Sas oe abre . . : 
of the house. 22. The judge judges the caso 
eeev5nxeeestete3en © eee @ @ juzga so e©@ ¢ e ee « 


and the lawyer defends — 23. The magistrate 


.. lo 


n ¢ 
administers justice. 24. To 
administra 


eee ses @ e e 


plead is costly. 
° » « Costoso. 


25. One can appeal when one loses a law-suit. 
Se puede... cuandose pierde...... 


Nors. For the verbs eating, touching, etc., 


use the infinitive. 


PROSE EXTRACT III. 


From the “ Historia General de Espajia,” by 
Juan de Mariana. 


THE DEATH OF 
Kina RoDRERICK. 





The Goths advanced 
to the sound of their 
drums and trumpete ; 
the Moors beat to 
battle with their metal 
kettledrums, accord- 
ing to their fashion. 
Loud was the clamour 
on both sides, until the 
mountains and valleys 
seemed to meet. 

At first they fought 
with slings, dara all 
sorts of arrows, and 
lances ; then they be- 
gan with swords. The 
battle was very fierce, 
for one side fought as 
conquerors, and the 
other as determined 
to conquer. 

The  victo was 
doubtful for the best 
part of the day, though 
the Moors gave signs 
of yielding and seemed 
disposed to slacken, and 
even toretreat. ‘Then— 
oh, incredible wicked- 
ness !— Don Oppas, who 
had hitherto concealed 
his treason, suddenly 
went over to. the 
enemy with a good 
number of his followers 
in the greatest heat of 
the battle, as he had 
planned in secret. 


He joined Don 
Julian, who was fol- 
lowed by a great num- 
ber of Goths, and 
together they attacked 
our weakest flank. Our 
men, astounded at such 
treachery, and tired 
out with fighting, 
could not endure this 
fresh attack, and were 
easily broken and put 


La MUERTE DEL 
REY DON Ropkriao. 





Los godos al son de 
sus trompetas y cajas 
se adelantaron, los 
moros al son de los 
atabales de metal 4 
su manera encendian la 
pelea; fue grande la 
griteria de la una parte 

de la otra; parecia 

undirse montes y 
valles. 

Primero con hondas, 
dardos y todo genero 
de saetas y lanzas se 
comenzé la pelea ; des- 
pues vinieron 4 las 
espadas; la pelea fud 
muy brava porque los 
unos peledban como 
vencedores ; y Jos otros 
por vencer. 

La victoria estuvo 
dudoesa hasta gran 
parte del dia sin de- 
clararse ; solo los moros 
daban alguna muestra 
de flaqueza, y parecia 
querian ciar y aun 


volver las espaldas, 
cuando Don Oppas ! oh 
incredible ma ! di- 


simulada harta enton- 
ces la traicion, en Jo 
mas recio de la pelea, 
segun que de secreto lo 
tenia concertado, con 
un buen golpe de los 
suyos se pasd 4 los 
enemigos. 

Juntosé con don 
Julian, que tenia con- 
sigo gran namero de 
los godos, y de través 
por el costado mas flaco 
acometié 4]os nuestros. 
Ellos, senate trai- 
cion tan grande 
estar ————— * 
ne pudieron puter 

uel nuevo impetu, 
ms dificultad — 


to flight, though the 
king with his most 
valiant followers fought 
in the van, helping in 
every direction, suc- 
couring those who wore 
in d r, replaci 
the dead and wound 
with fresh men, and 
even arresting the fugi- 
tives with his own 
hands. Thus he 
played the part both 
of a good captain and 
a brave soldier. 


At last, all hope of 
victory being lost, to 
escape falling alive into 
the hands of the enemy, 
he leapt from his 
chariot, mounted a 
horse called Orelia, 
which he had with him 
in case of such emer- 
gency, and withdrew 
from the field. 

Bereft of his help, 
the Goths, who were 
still fighting, lost heart ; 
some were left dead 
on the field, the rest 
took to flight, and the 
tents and baggage were 
taken in a moment. 


The number of the 
dead is not stated, I 
suppose because they 
were 80 many that 
they could not be 
counted, for, verily, by 
this battle alone Spain 
was despoiled of all her 
courage and glory. 
Fatal day—day of tears 
and sorrow ! There fell 
the glorious name of 
the Goths, their martial 
might, their fame of 
ancient times! There 
ended the hope of 
posterity, and the em- 

ire which had endured 
or more than three 
hundred years was 
overthrown by a fierce 
and cruel nation. 

Don Roderick’s 
horse, his  surooat, 
crown, and buskins, em- 
broidered in pearls and 
jewels, were found on 
the bank of the river 
Guadalete, and as no 
other trace of him was 


rotos tos en 
huida, no obstante que 
el rey con los mas 
esforzados peleaba 
entre los primeros y 
acudia 4 todas partes, 
socorria & los que veia 
en peligro, en lugar de 
los heridos y muertos 
ponia otros sanos, de- 
tenia a los que huian a 
veces con su misma 
mano; de suerte que 
no solo hacia las partes 
de un buen capitan, 
sino tambien de vale- 
roso soldado. 

Pero al ultimo, per- 
dida la esperanza de 
vencer, y por no venir 
vivo en poder de los 
enemigos, salt6 del 
carro y subié en un 
caballo Hamado Orelia, 
que llevaba de reapeto 
para lo que pudiese 
suceder ; con tanto él 
se saliéd de la batalla. 

Los godos que toda- 





vin continuaban la 
pelea, quitada = esta 
ayuda, xe  desani- 


maron, parte quedaron 
en cl) campo muertos, 
los demas se pusieron 
en huida ; los reales y 
el bagaje en un mo- 
mento fueron tomados. 
E!} numero de_ los 
muertos no se dice; 
entiendo yo que por ser 
tantos no se pudieron 
contar ; que a la ver- 
dad esta sola batalla 
despojé6 & Espaiia de 
todo su arreo y valor. 
Dia aciago, jornada 
triste y Ilorona. Alli 
perecié el nombre in- 
clito de los godos, alli 
el esfuerzo militar, alli 
la fama del tiempo 
pasada,alli la esperanza 
del venidero Be 
acabaron, y el imperio 
que mas de trescientos 
anos habia durado 
quedé abatido por esta 
gente feroz y cruel. 


El caballo del rey 
don Rodrigo, su sobre- 
veste, corona y calzado, 
sembrado de perlas M 

ria, fueron hall- 
ados & la ribera del rio 
Guadalete, y como 
quier que no fe hall. 
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found it was ou | 
that he was in his 
flight, or was drowned 


° 


in crossing the river. 


It is true that 900 
years later | 
was found in a church 
in the city of Viseo, in 
Portugal, with a Latin 
insoription, which, 
translated into the 
Romance language, is 
as follows: 

Here lies Roderick, the 
last king of the Gothe. 

From this it is sup- 

sed that after the 


ttle he fled to Portu- 
gal. 
Juan de Mariana 


(1536-1623) ia the most 
celebrated historian of 
Spain. His ‘ Historia 
General de Espafia ” 
was the first general 
history of that country 
ever written. It begins 


— — se en- 
— — 
murio 6 pe 


le 
Fe 
1 


Aqui reposa Rodrigo, 
ultimo rey de los Godos. 
onde se 
tiende que salido de la 
batalla, huyd 4 las 
partes de Portugal. 





Junn de Mariana 
(1536-1623) el mas 
oélebre historiador de 
Espuaiia. Su “ Historia 
gencral de Espafia ”’ 
fué la primera que se 
excribié. Empieza con 
la supuesta problacion 


de Expafia por Tubal, 
hijo de Japhet. hasta 
la ascencion de Carlos 
Lu fama de Mari- 


with the supposed 
wopling of Spain by 
Publ, Kon Of Japhet, 
and comes down to the V. 


historical 
Kzy tro Exraciss II. 
1. El oro y Ia plata son considerados como 
los m4s preciosos metales. : 
2. Las minas de cobre son & veces de més 
provecho que las de oro y plata. 
3. El fuego como elemento es devastador. 
4. El aire es fresco. 
5. La lluvia aplaca el viento. 
6. La noche es para descansar. 
7. El dia os para trabajar. 
8. Pescamos en el rio. 
9. En el jardin hay flores. 
10. En el huerto hay frutas. 
11. Las flores del campo son artisticas. 
12. El mar del Norte es tempestuoso. 
13. La mar es placida. 
14. El ulma ep inmortal. 
15. Las almas de los justos descansan en el 
Soñor. 
16. El hada benéfica. 
17. Las hadas malévolas. 
18. Enterrar el hacha es sefial de paz entre 
los indios. 
19. Se usaban las 
defensa. 
20. Echar el ancla. 
21. Las anclas de los navios. 


hachas como armas de 


Continued 


Continued from 
page IDs 


ITALIAN 


PLURAL OF NOUNS 


General Rule. (a) All masculine nouns 
ending either in jo or a, and all masculine, 
fominine, and common gender nouns ending 
in e (not preceded by an ¢), form the plural by 
changing the o, a, ¢ into i. Thus: sl guadro 
(the picture), i quadri; il poeda (the poot), 
i poets; al lume (the lamp), ¢ lami; la leztone 
(the lesson), le lezioni; Tabitante (the inhabi- 
tant), git alutants; sl parente, § parenti, etc. 
The feminine mano (hand) makes ita plural 
regularly : le mant. 

(6) All feminine nouns in a form the plurcl 
by changing the @ into ¢, as: la chieaa (the 
church), le chiese, la casa, le case; la carrozza. 
le carrozze. 

(c) All nouns ending in 5. ie. except maoglie 
(wife), mogls; all those ending in an accentid 
vowel, monosyllabic nouns, rnd the very few 
ending in a consonant do not change in the 
plurel. Ex.: II brindiat. i brindiat ; la apecic 
(species, kind), le apecte; la cittd, le citta; 
la poverta (poverty), le poverta; la servitad 
(servitude, the servants), le servita ; tl re, i re; 
il lapis (pencil), ¢ lapis. 

Compound Nouns. The compound nouns 
usually follow the general rule given above, as 
passatempo (pastime). passatemm ; iorno 
(midday), mezzogiornt ; madreperlo (mother-of- 
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pearl), medreperle ; laramano (washstand), lava- 
mant. Observe, however, that : 


(2) Some change both parts in the plural—e.g., 
capoluogo (principal place), capiluoght ; capo- 
comscu (leading actor), capicomict ; bonamano 
(gratuity). bonemane, etc. 

(6) Some change the first part only—e.g., 
capofabbrica (manager), capifabbrica ; ca pocaccia 
(chief huntsman), capicaccia, ete. 

(c) Some have the same form in the singular 
and in the plural, as: #1 salvagente (life saver), 
i salvagente; il portabandiera (the standard 
bearer), i portabandsera, etc. 


The plural of such nouns will always be 
given, 


Vocabulary 
nostro, our flutta, fleet 
teatro, your surdomuto, decf anddumb 


tndirizzo, address 
cavatapm, corkscrew 
raccolto, gathered, 


abito, coat, dress 
sporco (fem. pl. 
sporche), dirty 


settimana, week collected 

ogns, every andare, to go 
terremoto, earthquake andato, gone 

tetto, roof, house danneggiato, damaged 
bottighia. bottle dato, given 

uffiictale, officer aperto, opened 


pranzo, dinner perchée, why, because 


Exerome IX. 
Nel nostro giardino abbiamo frutti © fiori. 


I ragazsi hanno raccolto dei fiori i forestieri 
e hanno avuto del danaro. Gli abiti delle 
signore sono nel ba. Le vostre mani 


sono sporche. I lavoratori avranno la 
i settimana. [ inmi ecub: eu lev taxol. 
elle scuole, nelle chiese nei teatri hanno 
racoolto danari per i danneggiati dal terremoto. 
Gli abitanti sono senza (without) tetto. I 
soldati ebbero ordine di andare nelle citta dan- 


neggiate. Vi sono molte vittime. Gli scolari 
avranno carta, lapis e penne. Gli ufficiali 


hanno dato un pranzo in onore della flotta 
inglese ; vi sono stati molti brindisi. Hanno 
aperto una scuola per i sordomuti. Abbiamo 
molte bottiglie di vino, ma non abbiamo un 
cavatappi. Non abbiamo scritto le lettere, 
perché non abbiamo trovato gl’ indirizzi. Quando 
avrete scritto le risposte sarete liberi (free) di 
andare. 
CONVERSAZIONE. 

Ragazze, dove siete state domenica ? 

Siamo state al giardino zoologico, 
abbiamo veduto (seen) Iconi, leonesse, 
lupi e molti altri (many other) animali. 

Dove avete raccolto tanti (so many) fiori ? 

Nel giardino di nostra zia ; essi sono per le 
mogli degli ufficiali. 

Perché non sicte andate a teatro ? 

Perché quando abbiamo ricevuto i biglietti 
(tickets) era gid molto tardi (very late). 

Quando saranno a Parigi i vostri amici ? 

Essi saranno a Parigi domenica e satanno a 
Londra la settimana prossima (next). 

Chi (who) ha comprato questi 
portasigari ? 

Il padrone ha comprato due (two) portasigari 
e un portabiglietti per i servitori. 

Vi sono lettere per me ? 

No, signore; ma vi sono due telegrammi 
per la signora. La signora è andata all’ es- 
posizione con le sorelle e le nipoti del signor 
Dottore e sara in casa alle duc e mezzo (at 
half past two). 


IRREGULARITIES IN THE PLURAL OF Nouns. 

1. Uomo, man, udmint, men (cf. the Latin 
homo, homines); ala (fem.), wing, ali, wings— 
but: le ale dun esercito; dio, god, dei, gods ; 
bue, ox, buoi, oxen; mille (meélleh), thousand, 
mila, thousands. 

2. The following words in the plural end in a, 
and become feminine: 

Centinato (chehntee-nah-eeo), a hundred, le cen- 
tinaia ; migitain (mee-lee-ah-eeo), & thousand, le 
mightaia ; miglio (meé-lee-o), mile, le miglia ; 

to (pah-eew) pair, le paia ; uoro (o0-0v0) egg, 

uova, le ova ; rtso (reéso), laughter, le risa. 

3. Brio (breéo), vivacity, and la prole (proleh), 
offspring, are used in the singular only. 

Le esequie (ehséh-koo-ee-eh), funeral, le forbici 
(forbee-chee), scissors, le nozze (notseh), wedding, gli 
occhiuli (ockee-ahlee), spectacles, and a very few 
more nouns, are used in the plural only. 

4. Some nouns change their signification in 
the plural, as : genitore (father), genitori (parents) ; 
gente (dgénteh), people, gents (men, nations) ; 


dove 
tigri, 


(these) 


LANGQUAGRS—1TALIAN 
misure (meesodrah), measure, méisure (dispositions, 
also measures) ; grizia (gritseeah), grace, grazie 
(thanks, also graces). 

5. Some words in o have a double plural, 
often with different meanings. 

ae — aro: 

_ Braccto (arm), le bracct& (of the human body) ; 
i braccs (figuratively) as: + bracei della sedia (the 
— the chair). 

ito (finger), le dita (speaking of all the fingers), 
as: le dita della mano; ¢ diti (epecitying the 
fingers), a8: i ditt mignolé (the little fingors). 

_ Frutto (fruit), le frutta (dessert); & frutti 
(income, profit), as: ¢ frutti dello studio (study) ; 
i frutts del capitale. 

Labbro (Hip), le labbra (speaking of the human 
body) ; i labbri (figuratively), as: i labbri d'una 
ferita (wound). 

Legno (wood), le legna (firewood) ; 
(wood, ships). 

Membro (limb), le membra (of the body and 
figuratively) ; ¢ membri (figuratively, mombers 
of a society), as: ¢ membri del Parlamento. 

Muro (wall), le mura (speaking of a fortress, 
or of the walls of a city, or of a house as a whole) ; 
t murt (walls in general). 

Oaso (bone), le ossa (of the body); gli osst 
(bones in general). — 

Pronouncod: bracchee-o, deéta, frodtto, lahbbro, 
léhneeo, méhmbro, modro, vsso. 


i legns 


Vocabulary 

destra (déh-strah), right pane (pakneh), broad 
sinistra (see-neé-strah), argento (ahr-dgchn-to), 
"left silver 
freddo (fréhddo), cold —dteci:_ (dee-¢h-chee), ten 
caldo (kahldo), hot parecchie (pahreh-kee-ch), 
brimdo (breé-veedo), chill several 
carro (cahrro), waggon, comprato, bought 

cart portato, brought 
morte (morteh), death la, li (lah, lec), thero 
aver freddv, to be cold arer caldo, to bo warm 
aver fame, tobe hungry = aver sete, to be thirsty 


EXERCISE X. 

1. La mano ha cinque dita. 2. Le rina dei 

ragazzi. 3. Un carro tirato (drawn) da due 
aia di buoi. 4. Le due ale di destra del- 
*esército nemico crano ciascuna di divci mila 
uomini. 5. Questa sera aviemo freddo, porcht 
non abbiamo legna in cass. 6. Abbiamo 
comprato delle uova e del pane perché abbiamo 
fame. 7 Ho molto freddo ; ho i brividi nelle 
orsa. 8. Dove sono le forbici 7 Sono Ji, sulla 
tavola, insieme con gli occhiali. 9. IT contedini 
hanno portato frutti e fiori per le nozze dargento 
dei padroni. 10. Alla morte della zia, quells 
ragazza avra parécchie migliaia anno. 
Key Tro Exercise VII. 

The King and the Queen are at Windsor. 
The Emperor and the Empress of Russia will go 
to France [in] the month of August. The wife of 
the guard is ahard working women. The Alpinists 
and the guides have Jost themselves in the Alps. 
The ox, the cow, the she-goat, the hen are 
animals useful to man. The lioness and the 
tigress are more ferocious than the lion and the 
tiger. Louis’s sister has two children, a boy 
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and a girl al ir 3 and the date are the 
fruit of the vine palm-tree. The brother 
and niece of the baroness have the intention of 
going to Paris. A multitude of boys and girls 
ure in the country with the mistress and the 
landlady. The son-in-law of the doctor is an 
artist and the sister is a pianist. The daughter 
of the physician is a doctor of literature and 
also a poctess and a painter; she is authoress 
of a poem and [painter] of a picture, which is 
at the Berlin Exhibition. 


Key ro Exercise VIII. 


He has. He has not. Has he? Has he 
not? They had. They had not. Had they 
not? Have they not had? No, but they will 


have. When will they have? \ 
shall have been. Have they not been? They 
were, but we had already been. Will you 
have had? Will you not have been ? 
we not have? You will have when you shall 
be; they will have, when they shall have been. 
Have they had? Will they not have? Had 

ou? Had you? Were they? Are they? 
They are not, but they will be, when they will 
have had. 

Note that the past participle, preceded by 
the verb éssere, always agrees both in gender 
and number with the subject of the sentence. 
Ex.: Egli è stato, essa (she) è stata, essi sono 
stats, esse sono atate; egli @ andato (gone), 
essa @ andata, essi sono andati, esse sono andate. 


Continued 
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| FRENCH coms 
INDEFINITE PRONOUNS 


The indefinite pronouns (pronoma tndeéfints) are: 

On, quiconque, quelqu'un, quelque chose, per- 
aonne, rien, chacun, autrui, lun autre, Cun et 
Cautre. 

1. On, one, they, people. On is very widely 
uxed in French. It is always the subject of a 
verb in the third person singular. It may be 
translated literally by “one.” and occasionally 
by “some one”: 

(a) On dott héir aur lass, 

One must obey the laws. 
(b) On nous a indique le chemin, 
Someone showed us the road. 

When (as in a) on has a collective meaning. 
and includes the speaker, it may be rendered by 
“we: “We must obey the laws.” When it 
is collective, but does not include the speaker, on 
may be translated by “ people.”’ or by “ they”: 

On craint ce rot et on lus obéit, mats on ne 
laime pas, People fear that king and obey him, 
but they do not love him. 

Very often an English passive construction 
supplies the best rendering of a French sentence 
that has on for its subject: “That king is 
feared and obeyed, but he is not loved.” 

When on is — by as, if; ou, or; od, 
where ; que, whom, that; qui, who, and ef in 
which the tinal ¢ is silent, it usually takes [ 
before it, to avoid the hiatus caused by two 
vowel sounds : 

On n'atme paca voir ceur a qui [on doit tan’, 

We do not like to see those to whom we 
owe Bo much. 

This? must not be used when the word coming 
after on begins with f : 

On Tadmire et on Taime, He is admired and 
loved. 

On must be repeated before every verb of 
which it is the subject : 

On le loue, on le menace, on le carease, 

They praise, threaten, caress him. 

2: ——— whoever, is always followed by 
a singular verb : 

tconque est riche, est tout, 
Whoever is rich, is everything. 
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Words in agreement with either on or quiconque 
may be feminine if the sense absolutely requires 


Quand on est mére on ne dott pas étre coquette, 

When one is a mother, one should not be a 
coquette ; 

Quiconque est vraiment mére nest plus coquette, 

Whoever is a real mother is no longer a 
coquette. 

3. Quelquun has two different meanings, 
according as it is used absolutely—that is, with- 
out reference to a noun, or relatively, that is, 
with reference to a noun. 

When quelqu'un is used absolutely it means 
pga anyone.“ and applies to persons 
only : 

Quelquun a dit que le soleil cst Udme du monde, 

Someone has said that the sun is the soul of 
the world. 

Quelqu'un doute-t-sl sérieusement de [ extstence 
de Dieu? Does anyone seriously doubt the 
existence of God ? 

When quelqu'un is used relatively, it applies 
to both persons and things, and means ‘‘ some,” 
“any. “afew.” It is then used chiefly in the 
plural, and has either de and a noun after it, or 
en before the verb if the noun is understood : 

Connaissez-vous quelques-unes de ces dames ? 
Do you know any of those ladies ? 

Jen connats quelques-unes, 1 know a few of 
them. 

Avez-vous encore de ces livres? Have you 
any more of those books ? 

Jen ai encore quelques-uns, I still have a few. 

Quelqu'un, quelqu une, ues-uns, quelques. 
tunes, require de before an adjective qualifying 
them : 

Je connats quelqu’un de plus riche lus, 

1 know someone richer hae he. * 

4. Quelque chose, as an indefinite pronominal 
expression, requires words in agreement with it 
to be masculine, and adjectives qualifying it to 
be accompanied by de. It has the meaning of 
ee something,” “6 anything 22 

It y a dans ce livre quelque chose d incomplet. 

There is something incomplete in that book. 


Autre chose, something else, anything else, and 
grand chose, much, are used in the same way, 
and follow the same rule as quelque chose : 

Avez-vous autre chose de curieur & nous montrer? 

Have you anything else curious to show us ? 

Il n'a pas fait grand chose de bon, 

He has not done much that was any good. 

5. Personne, when joined to ne, 18 negative, 
and means no one. It is used without ne, and 
with the meaning of *‘ anyone ” in interrogative 
sentences, or in sentences expressing doubt. 
Words in agreement with it are masculine, and 
adjectives qualifying it are preceded by de : 

Il n’y a personne d’assez hardi, 

There is nobody bold enough. 

Y a-t-tl personne d’assez hards ? 

Is there any one bold enough ? 

6. Rten is negative, and means “ nothing.” 
when it is accompanied by ne. It may be used 
without ne, and with the meaning of “ anything © 
in interrogative sentences, or in sentences ex pres- 
sing doubt. Adjectives qualifying it take de; 

Il n’y a rien de nouveau, There is nothing new. 

Y a-t-al rien de plus désagréable ? 

Is there anything more disagrecable ? 

7. Chacun, like quelqu'un, may be used either 
absolutely or relatively. In the former case, it 
applies to persons only, and has no feminine 
form. It means ‘“ each one”: 

Chacun croit avoir assez de sens commun, Each 
one thinks he has enough common-sense. When 
used relatively, it applies to both persons and 
things, and has a feminine form, chacune : 

Ces gravures me coutent cinquante francs chacune, 

Those engravings cost me fifty francs each. 

Chacun de ses enfants a remporté un pris, 

Each of his children has carried off a prize. 

8. Autrui, though rendered by the English, 
*‘ others,” is always singular. It may not be 
used as a subject, and only occure in connection 
with @ or de: 

Attendez dautrus ce que vous faites a autrut, 

Expect from others what you do unto others. 

9. Lun lautre, one another, each other, has 
the feminine form l'une l'autre, and the plural 
forms les uns les autres, les unes les autres. Ina 
sentence, the first part of this expression is always 
the subject. and the second part the object of the 
verb. Consequently, only the second part can 
have a preposition before it : 

Ils médtsent Cun de Cautre, 

They speak evil of one another. 

Les vrais chretiens se pardonnent les uns aur 
autres, 

True Christians forgive cach other. 

10. L’un elautre and its feminine form [une et 
Tautre mean ‘‘ both.” When used with a personal 
pronoun, they cannot come immediately after it : 

Ils rapportent Vun et Uautre les mémes ctr- 
constunces, 

They both relate the same circumstances. 

The plural forms les uns et les autres, les unes 
et les autres have no nearer English equivalent 
than “ aljl”’: 

Ils se réunissent les uns e les autres contre 
Cennemi commun, They all unite against the 
common enemy. 


Continued 


Exrrcss XVIII. 


1. Where can (peué) one be better than in the 
bosom (au sein) of one's (sa) family (famille)? 

2. We have been told to (de) give you this. 

3. They obey (to) that king because (parce 
que) they fear him, but nobody loves him. 

4. He is said to be very rich. 

5. Whoever has done that is a bad man. 

6. If anyone speaks to you answer (répondez) 
him (to him). 

7. I know no one here, and no one knows me. 

8. If you have any more (encore) of thoac 
pears, give me a few. 

9. Someone asks to (@) speak to you. 

10. We have learnt (appris) something very 
interesting. 

11. I know someone more powerful (puissant) 
than he. 

12. We have not. done much good to-day. 

13. There ix nothing more pleasant than 
travelling on foot (de voyager a pied). 

14. Is there anything more surprising than this 
story ’ 

Io. Each of my friends has carried off two 
or three prizes. 

16, Do (faites) unto others what you would like 
(roudriez) that others should do (fit) to you. 

17. T have spoken to both. 

18. True Christians do not speak ill of one 
another. 

Key to Exercise XVII. 

1. Cette plume (-ci) est bonne, mais celle-la 
est meilleure. 

2. Elle m'n montré son chapeau et celui de 
Ba sicur. 

3. J'aime mieux les notres que les Jeurs, 

4. Sice nest pas lui c est. son frére. 

fh. Qui sont. ces demoiselles ¢ Ce sont nos 
cousines. 

6. Ce monsieur est-i) avocat % Non; 
médecin. 

7. (est un de nos médecins Jes plas dis- 
tinguén. 

8. Je ne connais pas ce monsieur ; je Fai vu 
une ou deux fois, c'est: vrai, main je ne lui ai 
jamais parle. 

9%. Hest vrai que nous ne hi avons jamais 
parle, mais nous fe connaixsons trés bien de vue. 

10. Avez-vous fait cela? Non; ce n'est pas 
moi, c'est hui. 

1). Si vous avez de plus belles gravures 
montrez-Jes-moi, je n'aime pas celles-ci. 

12. Ce que vous venez de lire ext trés intéres- 
sant, Mais ce n'est pas vrai. 

13. Cette chambre-ci est. plus petite que la 
notre, c’est la plus petite de toute la maison. 

14. Donnez-moi un autre mouchoir, s'il vous 
plait, j'ai perdu le mien. 

15. Nos fleurs sont belles, celles de votre 
sucur sont encore plus belles, mais les votres sont 
Jes plus belles. 

16. Cette bague n'est pas à moi, je n’en ai 
pas, elle est & une de mes amics. 

17. Ce n’est pas sa bague, a elle, qu'elle a 
perdue, c'est la mienne. 

18. A qui est-ce de jouer ? C'est & vous. 


il ext 
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SupsTaNTIVES ONLY USED IW 
Many abstract nouns which, 


XXXIV. 
THE SINGULAR. 


being in themselves collective and thetic 
terms, have no plural, as: die t, fear, 
terror; der Reid, envy; der Glanz, splendour ; 
der Geiz, avarice ; die Jugend, youth ; die Unfduld, 


innocence, etc. ; such concrefe nouns, as: Per 
Gand, the sand ; ber Schnee, the snow, etc. ; and 
all nouns that are not substantives, but are used 
substantively, as: das Tanjen, the dancing ; das 
Aukeror’dentlidhe, the extraordinary. The concrete 
effects of abstract ideas and actions form a plural 
either in the ordinary way, or by circumlocution : 
die Dumm’heit (a.), stupidity ; die Dummheiten (pl.), 
acta of stupidity, foolishness; bas Gli (4.), luck, 
fortune; die Glücksfälle (pl.), strokes of luck ; 
dad Mn‘glid (a.), misfortune ; die Un'glücksfälle (pl.), 
strokes of misfortune; der Betrug’ (a.), fraud ; 
vie Betrügereiſen (pl.), fraudulent acta; der Danf 
(4.), thanks ; die Dank bezei'gungen (pl.), expres- 
sions of thanks. 

1. The names of materials have as a rule 
no plural, but where different kinds of one 
material are concerned a plural can be formed, 
for instance ; bad Holz, (8.), wood, die Hölzer (pl.), 
different sorta of woods ; bad Geld (8.), money, 
bie (Melber (pl.), the sums; das Gras (8.), grass, 
pie Mrafer (pl.), the grasses ; das Metret’de (s.), 
coreals, bie Getrei'dearten (pl.), the different 
kinds of coreals ; bas Korn (8.), corn, die Kerner (pl.), 
the grains, 

2. Some collective nouns are only used in the 
plural: die (tern, the parents; die Geſchwi'ſter, 
Genman collective for brothers and. sisters ; 
he Gebrüder, brothers (when defining a business 
firimn: Gebrüder oye, Hopo Brothers) ; tie Leute, 
folk, people; dte Oſtern, Kaster ; die Pfingſten, 
Whitsuntide die Faſten, fasting, Lent ; bie Ferien, 
the vacation, holidays ; die Blattern, smallpox ; 
bie Ma'fern, measles; die Jinſen, interest (on 
capital), ete. Collective nouns denoting mountain 
ranges: rte Alpen, the Alps ; ote Anden, the Andes ; 
bie Cordilleren, the Cordilleras ; Me Boge’fen, the 
Vosges; but der Sura (a), der Harz (a.), der 
Balkan (4.). 


XXXV. The Demonstrative Pronouns 
are: der (m.), De (f.), dad (n.), that (not to be 
confounded with the definite article der, Me, dae); 
defer, this; jener, that ; folder, such, or such a ; 
derjenige, he, or that ; verfelbe, the asme; (the two 
last being compounds of det and jenige, and 
ter and felbe), each with three genders and one 
plural form. 

The declension of the demonstrative pronoun 
ter, De, bas, differs only in the variation of the 
genitive and dative from that of the definite 
article. 


Singuisr Plural 
nom, dex, dic, Das, = that die those 
des (de ffen), der (deren, 
gen. der (Deren), 7 of that also fot those 
bed (deſſen). bere), 
dat. dem, der, dem, tothat den (denen), tothose 
acc. den, die, dat, = that die those 


2350 


‘By F. G. Konody and Dr. Osten 


1. The alternative genitive and dative form 
(defen, deren, benen) is employed when the — 
is used substantively : Die Blatter ber Eiche unter: 
ſcheiden Gd) von denen der Pappel, The leaves of 
the oak differ from those of the poplar. Obgleid) 
England nidt fo viele Solraten hat ale Deutfdland 
oder Frankreich, hat es deren genug, um feine Kolonien 
ju verteidigen, Although England has not as many 
soldiers as Germany or France, it has enough 
[of them] to defend ite colonies. 

(a) Deffen and deren are also used as substitutes 
for the posseasive pronouns fein, his, and tht, 
her, to avoid ambiguity. Example: der Vater 
erzaͤhlte von feinem Freunde und ſeiner Reife, The father 
spoke of his friend and of his journey. It is not 
clear whether the journey is that of the father 
or that of the friend; if the latter, deſſen must 
be substituted for feiner: der Bater ergablte von 
feinem Freunde und yon deffen Reiſe. 

(6) The alternative plural genitive Derer is 
only used when followed by the relative pronoun 
welder and der (who, which): Dav Him'melreich 
iit Dever, welche (die) Gott vertrauen, The Kingdom 
of Heaven is of those (belongs to those] who 
trust in God. 

2. Dieſer, dieſe, dies (or dieſes), this ; and fener, 
jene, jenes, that, follow the strong declension of 
the adjective [yee X XVI. ]. 

3. Colder, folche, ſolches, such a, also follows 
the strony declension ; but if used with the 
indefinite article it takes the inflections of the 
weak declension: ſolch em Freunde (strong), 
to such a friend; but einem ſolch-en Freunde. 
Sometimes it 1s used in the shortened form fold 
for all three genders, followed by the indefinite 
article and without inflections : ſolch eit Mann, 
such aman: ſolch ciner Frau, of such a woman ; 
ſolch einem areunte, to such a friend ; feldy citer 
Sater, such a father, ete. 

4. Inthe compounds derjenige, dtejenige, dasjenige, 
and derſelbe, dieſelbe, dafielbe, Der-, Die-, das. 
take the strong, and -jenige, -felbe take the 
weak inflections. 

Singular Plural 
Diejenigen, dieſelben, 


nom, derjenige, derſelbe, ete. 


gen. desjenigen, defielben, etc. derjenigen, derſelben. 

dat, demjenigen, demſelben, denjenigen, denfelben. 
ete. 

acc. denjenigen, dentelben, etc. diejenigen, dieſelben. 


Both these forms are always followed by 
the relative pronoun welder, ete., or der, ete. : 
Derjentge, welcher (or der) Wind faet, wird Sturm 
ernten, He who sows wind will reap storm. 
Derjenige (or der) Mann tft der flartite, welder (or der) 
allein tft, The strongest an is he who is [stands] 
alone. Gs war derſelbe Mann, den id jab, It was 
the same man whom I saw. 

5. The neuters of the demonstrative pronouns 
are not used with prepositions, but are replaced 
by compounds of these prepositions with the 
adverb of place ba (bar before vowels): damit, 
with this (instead of mit dem, dtefent, demielben) ; 
bavon, of this, from this (instead of yon dem, 
etc.); Dadurd, through this; daraus, out of 


thie, etc. These contractions also replace the 


dative and accusative of biefer and jeer, and of 
the personal pronouns if they refer to inani- 


mate objects. Examples: Sier ift cin Gewehr, 
fyiele nicht bamit, Here is a riffe, donot play with 
it (damit replaces mit ihm, or mit demſelben); id warte 
barauf (instead of auf eg, or auf daffelbe), I am 
waiting for it ; wit fpredjen nod) da rũ ’ber (instead 
of über das, tiber dtefes, über e6), We shall return to 
this subject [we will still speak about this]. 

6. The neuter demonstratives bie (lengthened: 
dieſes) and das are applied, with the auxiliary 





verb of tense fein, to substantives, without the 
usual agreement in gender and number. Dies 
(diefes or das) ift mein Gater, dies meine Mutter, 
dies mein Mind, und diet find meine Schweſtern und 
Brier, This is my father, this my mother, this 
my child, and these are my sisters and brothers. 
XXXVI. Most strong verbs with the stem- 
vowel -e- change it in the imperfect into -a-, and 
in the past participle into -c- and -¢- (which in 
the latter case means the return to the original 
stem-vowel). The verbs made prominent in print 
are conjugated with fein, all if, i with haben. 





























INFINITIVE PRESENT TEXNKE IMPERFECT Iupvera- | Past 
— — L, 1, 01 Singular Indscative Subjunctive TIVE |PaRTicIPLt 
befehlen to command | id) befeh'le, befiehlſt', befiehlt' ich be fahl“ ich befaͤh'le* befiehl befohlen 
ber’gen to save, | id) berge, birgft, birgt ich barg id) baͤrge birg geborgen 
shelter 
ber’jten to burst id) berfte, birfteft, birft id’ barft ich bärſte * | birft geborſten 
bre'dhen to break idy breche, brichſt, bridht id) brach ich brddye brich gebrochen 
dreſchen to thrash ich dreſche, Drifcheft, Drift | th Drafd), ich draͤſche *Ndriſch gedroſchen 
also droſch 
empfehlen to recommend: td empfehle, empfiehlſi, ich empfahl '@ em empfiehl einrſehlen 
empfiehlt Halle * 
erfdre'dent| to terrify, to | ich erſchrecke, erſchrickſt, lich erjdraf sich erſchraͤfe erſchrick erſchrocken 
be frightened’ erſchrickt | | 
gel’ten to — to be | ids gelte, giltſt, gilt ich galt ich qalte * lilt gegolten 
valic 
bel’fen to help ich helfe, hilfſt, hilſt ich haly ich hülfe hilf geholſen 
nehmen to take ich nehme, nimmſt, nimmt ſich nahm ich abate nimm genommen 
ſchelten to scold ich fchelte, ſchiltſt, ſchilt id) fdyalt ich ſchälte * ſchilt geſcholten 
ſprechen to speak id) ſpreche, fyrichft, fpridht ich ſprach [id ſpräche ſprich geſprochen 
ſte chen to sting ich ſteche, ftichft, ſticht id) ſtach id) ſtäche ſtich geſtochen 
ſtehlen to steal ich ſtehle, ſtiehlſt, ſtiehlt ich ſtahl ich ſtähle ſſtiehl geſtohlen 
ſterben | to die ich fterbe, ſtirbſt, ftirbt id) ftarb td) ſtürbe ſtirb geſtorben 
treffen han to meet | id) treffc, triffit, trifft idy traf id) trafe triff getroffen 
with 
verber’gen to hide id) verberge, verbirgit, verbirgt| id) verbarg | id) verbarge | verbirg verborgen 
perter’ben to spoil id) verderbe, verdirbſt, verdirbt td) verdach [tidy verdiirbe | verdirb verdorben 
werben to enlist, woo | ich werbe, wirbſt, wirbt id) warb ich wurbe wirb geworben 
werfen to throw lie werfe, wirfft, wirft id warf lid) witrfe wirf geworfen 
+ — J ee oe eee St an _ 
| 
eſſen to eat ich eſſe, iſſeſt, iſſt ich aß id) age iß gegeſſen 
freſſen tu eat (devour); id) freſſe, friſſeſt, friſſt is frag id) jrafe frifi gefreſſen 
geben to give ich gebe, gibſt, gibt ich gab id) gabe gib gegeben 
gene'yen to recover ſich geneſe, genefeft, geneſt ich genas fid) genäſe genes(e) geneſen 
gefde'hen to happen, to | es geſchieht es geſchah fee gefdyahe | gefdyel(e) geſchehen 
take place 
leſen to read ich leſe, lieſeſt, Lett tidy lus id) lafe lies gelejen 
meſſen to measure ich meſſe, miſſeſt, miſſt ‘a maf id) mafe miß gemeſſen 
ſehen Ito see ich fete, ſiehſt, fieht ich ſah ich ſaͤhe ſieh geſehen 
treten § to step lid trete, trittft, tritt id) trat ich trate tritt getreten 
vergeſſen |to forget. id) vergeffe, vergiffeft, vergiſſt ich vergaf id) vergaͤße vergiß vergeſſen 
ich gebaͤre, gebierft, gebiert jid) gebar id) gebare gebare, or geboren 


gebaren to bear, to 
| bring forth | 
‘ 


* Also with ¢. 


t To this group belon 
of this group. 
EXAMINATION PAPER X. 
1. Which substantives are used only in the 
singular, and which only in the plural ? 
2. How can a plural be form of some 
nouns which in themselves have no plural? 


t As intransitive (without eranplement) strong : 
frightened ; as transitive (with object) weak: id) erj dre 
also gebaren, to bear, which is to be found at the end of the hist 


gebier 


{ ' 
{ ' 
i 


’ 
— — — 





tron. td) erfdraf, I was 
te ibn, J frightened him. 


§ Also with haben in the sense of ‘‘to tread on.” 


3. To which declension do the demonstrative 
sronouns Ddiejer and jener belong ! ; 

4. In which cases does the declension of the 
demonstrative pronoun der, bie, taé differ 
from that of the definite article ? 
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5. Which declension is taken by the demon- 
strative pronoun ſolcher, foldye, ſolches? 

6. Which declension is used with the shortened 
form of the demonstrative pronoun men- 
tioned in 5? 

7. In which cases is the use of the alternative 
genitive of the demonstrative pronoun der, 
bie, dad (that) indispensable ? 

8. Which relative pronouns must follow the 
demonstrative plural genitive derer (of those) ? 

9. Which declension is followed by each of the 
two components of the demonstrative pe 
nouns bverjenige and derfelbe, and by which 
relative pronouns muat they be followed / 

10. Can the neuters of demonstrative pronouns 
he used with pr ———— 

II. Which compounds replace the neuter of the 
personal pronoun in connection with a pre- 

wsition governing the dative or accusative / 

12. When is the neuter demonstrative dies 
exempt from the customary rules of agree- 
nent in gender and number ¢ 

13. Which are the vowels taken in the imperfect, 
in the post participle, and in the second 
person singular imperative, by strong verbs 
with the stem-vowel -c- / 

14. Why is it, in some cases, preferable to use 
the first conditional instead of the imperfect 
subjunctive, with verbs whose stem-vowel 
IN <¢- { 

Exercisk 1. Change the present tense of the 
following sentences into the imperfect and into 
the perfect [see XXXIII.): 

Ich bimbe einen Kranz; der Vogel ſingt; tas Reh 

T bind a wreath; the bird sings; the deer 

fringe und trinfe; das Werf gelingt: wir trinten 

jumpaand drinks ; the work succeeds ; we drink 

Wein; cas Waffer rinnt md Thal; er ſchwimmt 

wine ; the water flows into the valley; he swims 

auogezeichnet; ich ſitze im Garten; das Schiff fine 
oxcellently; Lait in the garden ; the ship sinks ; 
die Gloͤcke Flingt tant; der arme Mann bittet um 
the bell sounds loudly ; ; the poor man begs for 
eine Unterſtützung: ich gewinne das Spiel: 
assistance (aid) ; I win the’ game; 
cr befigt ein Haus. 
he owns a house. 

Exercisk 2. Insert the missing demonstrative 
pronouns and other parts of the sentences : 

(St ......... ſelten; .... ein ......... 

Such a friend is rare; such a friend is rare ; 

he is the son of this man and of that woman : : 

wir ſprachen nut (3) . Rabe ...... 

we spoke to this boy and to those men; : 

me ee . wel. 

she spoke much of her daughter and of her 
der Himmel it 

[the daughter 's) “experiences *; ; Heaven is 

gnädig, die ihn anrufen; der Jager 

gracious to those who appeal to it; the gamekeeper 


marfdierte hinter ſeinem Herrn und trug 
marched behind his master and carried 
... Gewehr; ich vertraue. ....., welcher 


his " tthe master’s} gun; I trust to him, who 


mir vertraut; ............7 
trusts me ; is this your wife? No, this in my 


eo 6 @ © ee @ ew —— 


ee ee | 


covsin*; ieee are her sisters and their husbands*; 
fie antwortete, fie witrte ........ Mann beiraten, 
she answered she would marry that man 
...... the am beften gefiele. 
who pleased her hest. 


Exercise 3 (a). Rearrange the following 
sentences by putting the indefinite article 
before the demonstrative pronoun : 

(Ss itt cine Freunde, fold etnen Sohn gu haben. 
It is a joy to have such a_ son. 
Sold’ ein Un'glad! Told)’ eines Mannes Sohn 
Such a misfortune! The son of such a man 
fellte von anderer Art ſein. Wie konnten 
ought to be of different stuff [kind]. How could 
Sie fold) einer Frau fold eine Unhöflichkeit fagen ? 
you say so rude a thing to such a woman ? 
Solch ein ag iſt ſchredlich. Solch einem Künſtler 
Such a day is terrible. To such an artist 

muß man foldy einen Irrtum verzeihen. 

one must forgive such a mistake. 
Solch einem Manne, feld)ciner Frau, fold einem Kinde 
Such a man, such a woman, such a_ child 

btn ich nod) niemals verter begegnet. 
I have never met. before. 

(6). Rearrange the following sentences by 
putting the demonstrative pronoun before the 
indefinite article : 

(Sin ſolcher Sfandal’ wegen einer ſolchen Klei'nigkeit! 
Such a scandal on account of such a trifle! 
(Fines ſolchen Mannes Pflicht tt Großmut; einem ſolchen 
Such u man’s duty is generosity; in face of such 
Un'glück gegenii‘ber it der Menſch wehrlos; cinen ſolchen 
au misfortune man is helpless; such a 
Hall habe ich im einer ſolchen Familic ned nicht erlebt! 
case TL have never experienced with such a family! 


Keys To EXERCISES IN EXAMINATION Paper IX, 
(Paces 2051-2) 

EXERCISE L. Ich beeile mich; er beeilt fic; 
du liebſt dich: wir retten uns; ich ſagte mir; Sie 
ſagten tidy; the ſagtet end; ſie fuͤrchteten ſich;: ich hatte 
mir geſagt; wir hatten uns ruinirt: er wuͤrde fich 
getoͤtet haben; ſie unterhält ſich; wir unterhielten uns; 
ſchaͤmen Ste ſich! raſiere dich! 

EXERCISE 2. Ich babe einundzwanzig Karten; 
er gab mir weihunderteinundjech zig Pfund für das 
Jahr tauſend neunhundert und eins; der Lehrer unter: 
richtet zweiundvier zig Knaben und ſiebenundfünfzig 
Madchen. zuſammen neunundneunzig Minder. m 
ruſſiſch⸗ japaniſchen Kriege wurde zweihundertfieben⸗ 
undvier zigtauſend fünfyundert und achtundneunzig 
Soldaten verwundet — hundertfünfundvier zigtauſend 
vierhundert und ſiebenunddreißig Ruſſen und hundert: 
zweitauſend einhundert und zweiundfünfzig Japaner. 
Wie viel iſt neunzehn und dreizehn? gweiunddreifig ; 
vierzehn und neun? dreiund zwan zig. Einer von euch 
hat es genommen. Ich glaube es war der eine von den 
fünf Soldaten; er war der Vater zweier Sohne; 
er mar ber Rater von zwei Söhnen. 











* The experience, die Grfabrung; the cousin, 
die Goufine; the husband, der Gatte. 


Continued 
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Work of St. Dunstan. 





By JUSTIN McCARTHY 


MAHOMET did not designate his successor to 
the caliphate or zovereignty which the dying 
man had created for himself. The title of caliph, 
which meant lieutenant or vicar of the ighty 
ruler, came originally from Persia, and was 
adopted by the Arabians over whom Mahomet 
came to rule. Mahomet was attended in his 
latest illness by one of his closest and most power- 
ful friends, Abou-Bekr, whose daughter A ah 
he had married, and whom he had c 
with the duty of pronouncing a farewell message 
to those around him and to all his subjects. 
Abou-Bekr was chosen as the successor to 
Mahomet, and the office of caliph meant the 
absolute direction of religious, civil, and military 
affairs. The successor to Abou-Bekr was Omar, 
and Omar was followed by Othman, and then 
came Ali, stepson of Mahomet. Ali was said to 
have been the very firat convert made by 
Mahomet to the Mussulman doctrine, and he 
was one of the bravest and most devoted followers 
of the Prophet, whether in orin war. His 
accession to the caliphate gave rise to a religious 
and political dispute among the Mussulmans, 
which made its. mark upon their history. A 
large proportion of that party had strongly 
maintained that Ali himself ought to have been 
the immediate successor to Mahomet, and during 
the which intervened between Mahomet’s 
death and Ali’s accession to the caliphate some- 
thing like a sectarian division sprang up among 
the Arabian people. 

The Arabian Caliphs. After the death 
of Ali, the caliphate became hereditary, and the 
Arabs soon began to undertake great expeditions 
and conquests, with the purpose mainly of com- 
pelling the neighbouring nations to accept the 
doctrines of Mahomet and the Koran. Within a 
few years Arabian caliphs had made themselves 
masters of Persia and Egypt, the invasion of 
Egypt being signalised by a siege of Alexandria 

ich lasted for more than a year. From this time 
the caliphs became a trouble to all that part of 
the world within their reach, and in later days 
they became a trouble even to Europe iteelf. 
The Arabian caliphs, indeed, only followed the 
example which had been set them by the Roman 
Empire, and the world has seen that civilised 
and modern States have undertaken the conquest 
of foreign ——— * avowed — — 
spreading among them the teachings o 
religion. The caliphate dynasties were, in the 
meanwhile, subject to frequent disturbances, 
interruptions, and divisions. One sect—that of 
the Abbassides—set up on its own — and 
founded a dynasty of its own. dynasty 
Airset Go Wave ad is Oval Gua an ancle Ct 
Mahomet, and founded a dominion which was 
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described as the Eastern dynasty, and made ita 
capital at Bagdad, a new city built for that 
purpose on the Tigris. This caliphate gave to 
the world a succession of famous rulers, moat of 
whom did their best to introduce into the life 
of the East all the literature, art, and science 
which had been, and still were, given forth from 
Greece and Italy. 

The Arabian Nights. The most famous 
of this line of caliphs is Haroun-al-Raschid, or 
Haroun the Just, whose name has been made 
known by “ The Arabian Nights ” to all readers 
of books, whether adults or children, throughout 
the world. The adventures which befell Haroun 
and his favourite Minister Giafar in their noc- 
turnal wanderings through the various quarters of 
Bagdad have exercised a fascination over most 
minds at one time or another such aa fairyland 
itself could not surpass. It is to be feared that the 
impression of Haroun himself which is got from 
“The Arabian Nights ’’ is scarcely more true 
to the original than is the picture given of the 
nocturnal adventures of the caliph and his com- 
rade to the actual conditions of life in Bagdad. 
Haroun-al-Raschid was, indeed, a great lover 
and patron of art and letters, and a generous 
friend to all who deserved distinction in those 
spheres; he made his Court at Bagdad the 
centre of all that was brilliant, artistic, and 
intellectual among his own people or among 
travellers whose wanderings Jed them to that 
part of the world. But it is certain that Haroun 
the Just does not stand out through the whole of 
his career as a typical crowned representative of 
justice. He was luxurious and extravagant in 

is habits, even for an Oriental sovereign, and 
indulged in acts of despotic severity not common 
even among despots. He became possessed by 
hatred towards the race of the Barmecides, a 
tribe or race of Persian origin, whom he suspected 
of designs against himself or his dynasty, and 
caused the execution of many of the Jeadi 
Barmecides and their sons. His own gran 
vizier Giafar, the favourite companion of his 
life and wanderings, was himself a Barmecide, 
and in his sudden outburst of fury Haroun 
ordered the execution not only of Giafar, but 
of his sons as well. 

The Barmecides. The race of the 
Barmecides has, through the pages of “ The 
Arabian Nights,” been enabled to bequeath to 
English literature a phrase which ia in use even 
at the present time. We still speak of a Bar- 
mecide feast when we mean to describe a 
banquet at which there was little or nothing to 
eat or drink, and the phrase is taken from the 
story told by the barber's sixth brother in this 
immortal story-book. 
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. Haroun-al-Raschid, while 


marching against 8 
bellion in one of his provinces, was assailed by 
a fit of a » which t his career to a 
sudden en dynasty of the Barmecides did 
not maintain ite power long after his death, 
but the —— — Aid be = 
important factor in world’s history for 
many ing centuries. They made them- 
—— again a terror to Europe, and 
were able to establish settlements for a length 
of time on Euro soil. 

Influence of Mahommedaniem. 
Mahommedans, in fact, aecomplished the greatest 
movement of change known to the since 
the Roman Empire to be a ruling power. 
They obtained, indirectly at least, a very 
‘cated influence over the world’s literature, 
as well as over ita history, for there was a 
certain fascination about their life, their 
manners, their stories, and their poetry, which 
impelled European writers to make them a 
constant study and to enrich European romance 
with ideas, deacriptions, and pictures from the 
storehouse of the Orient. Mahomet the Prophet 
could never in his wildest imaginings have fore- 
aeen the peculiar influence which his people were 
destined to have on the literature of the world. 
That influence survives even in the literature 
of our own days. 

The most important work of the Middle 
Ages consisted in the division of Europe 
into rate states, representing the several 
nationalities and characteristics of the European 
i pow During some centuries this de- 
velopment had been sought after under most 
difficult conditions, and was interrupted by 
opposing incidents and forces of various kinds. 
At one period the classification of the separate 
nationalities was confused and unsatisfactory. 
The Franks, and the Gauls, and the Northmen 
were understood to be made up of the German, 
the French, the Swedes, Danes and Norwegians. 
But in process of time it became impossible to 
consider the Franks as entirely Germanic, or 
the Gallic nationality as including only the 
inhabitants of France, or even the inhabitants 
of that part of Europe which was then 
regarded as purely Gallic. 

The Danes. The Danes were the moat 
venturesome and most powerful of the Northern 

plea, and had made their way, by repeated 
invasion, into countries which they were able to 
occupy for a time, but which before long com- 
pellel them to see that they were ed 
intruders whose sway could 
In the South of Europe heir 
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ire, had become in great the 
centre of Christianity and the home of the Papal 
iod one of the world’s 


the Popes and the Popes’ claim to the 
Chair of St. Peter. Russia was as a 
barbaric region out of touch with the growth of 
European civilisati 


vilisation. 

The Development of States. Gradu- 
ally, as we have seen, the different nationalities 
began to shape themselves into separate states. 
The kingdoms of England and France secured for 
themselves distinct recognition. The Germanic 


_Tace, although divided even to our own days 


under a governments and had 
come to be recognised as entirely distinct from 
the other peoples of Europe. Italy was divided 
into small states, but was recognised as repre- 
senting a common nationality. Hungary, after 
being subjected to the Romans, and afterwards 
taken possession of by the Goths, was occupied 
by a Scythian tribe, the Ungrui—from the 

version of which name, Ungarn, we get 
the present name of the country—and by the 
Magyars, a race of Finnish origin. 

It must not be supposed that the principle of 
nationality was, or ever could be, distinctly pre- 
served in these various settlements. The con- 
figuration of the soil, the limita made by Nature 
as convenient frontier lines, by the sea or by 
the position of great mountain ranges, or long 
and broad rivers, had necessarily much to do 
with the formation of the different states. 

The British Ielands. We may take the 
illustration given by the British Islands. These 
islands would seem clearly marked out by the 
sea as the natural home of one separate people. 
But the northern part of the larger island, the 
Scotland of history, was peopled by a race of 
men who had not & common origin with the 

ple of England, who spoke for a long time a 
ifferent language, and had for centuries kings 
of their own. The other island, Ireland, claimed 
an origin quite different from that of either 
Scotland or England, spoke in a tongue almost 
the same as that of Scotland, and for many 
centuries was held by England merely as a 
captive province. Even England herself enclosed 
people who did not admit a common nationality 
with that of the ag race—the Welsh, who 
claimed an entirely different descent and spoke 
& akin to that of Scotland and of Ire- 
— The — — sah gree * 
orwegians, Ww gene regarded 
outer world as representing slike t the nationality, 
the traditions, and the p of the peo 
a the Norsemen, never blended, 
during course of their history, into one 
common race and state. The Northmen invaded 
and made settlements in France, England, and 
the Netherlands; they invaded Russia, and 
pressed on to the Polar regions. The Saracens—a 
name given to the Arab-Berber races of Northern 
Africa as well as to other Arab races of Asia and of 
Africa—were famous sea-rovers, who invaded 
both the western coasts of the Mediterranean. 


The H ians also made a mark on the 
history of the Middle for , too, were 
filled with the spirit of adventure and conquest. 


All these various invasions were in time repelled 
from the foreign countries which they had 
threatened and endeavoured to occupy, and 


Europe began to shape herself into the states 
which are, for the most part, still existent. The 
one state which may be regarded as destined 
to some comprehensive change is that of Euro- 


pean Turkey. 

ean of the gag Race. kine, 
may story 0 uropean king- 
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Green, in the beginning of his “‘ Short Histo 
of the English People,” telle us that “for the 
fatherland of the English race we must look far 
away from England itself.” Then he reminds us 
that “in the fifth century after the birth of 
Christ the one country which bore the name of 
England was what we now call Sleswick, a dis- 
trict in the heart of the peninsula which parts tho 
Baltic from the Northern Seas.” The in- 
habitants of that region were of Teutonic origin. 
They were known as Saxons by the Romans ; 
and like other nations of that day were much 
given to the use of ships and to exploring expe- 
ditions, with the object of finding out — 
and profitable places of settlement. Englan 
had been for a long time a province of Rome, 
and some of her population were already taking 
to Roman ways and the Roman ; 
while in other parts of the island the resistance 
to Roman power was unceasing, and called for 
successive conquest on the part of Rome. But 
when the Roman Empire began to fall into decay, 
and Rome had quite enough to do in the defence 
of her own Italian regions, there came at once 
the temptation and the opportunity for the 
Sleswick races to attempt an expedition with 
the object of establishing a settlement in the 
island of Britain. An expedition started in the 
year 449 a.p., under the leadership of Hengist 
and Horsa, and landed, as Roman expeditions 
had done before, on the shores of the Isle of 
Thanet. 
landing the history of Bngland begins. The 
ing the history of Eng ins. © 
expedition is said to have been invited by 
Vortigern, one of the many rulers among whom 
the island of Britain was divided, his object 
being to obtain the assistance of these renowned 
adventurers in a st le against the Picts, 
the Northern race of the island, with whom 
war was continually going on. It is believed 
that Vortigern married Rowena, the daughter 
of Hengist, in order the better to secure the 
support of that leader. As we have already seen, 
the brothers subsequently turned against Vorti- 
gern, and made war on him, but were defeated in 
a battle in which Horsa was killed. Hengist per- 
severed in his adventurous un ing, and, 
according to tradition, made himself master of all 
the Kentish region. He died in Britain many 
years after. Some considerable time had yet to 
before Britain became united as one king- 
sea: it had - many foreign rulers, and even 
i ti 


es. 

We need not retrace the history, such as it 
is, of all these various reigns. Much of the 
narrative rests on tradition, or on records of 
very imperfect order. We do not need to make 
atry more than a ing mention of the half- 
mythical or wholly mythical King Arthur, 


who is said by some chroniclers to have lived 
and reigned at an undefined — of the aixth 
century. King Arthur and his Knights of the 
Round Table make their appearance again and 
again in legends or in pretended chronicles of 

land, Scotland, Wales, and even of France ; 
and if we were to attach any real importance 
to these chronicles and legends we should have 
to assume that King Arthur appeared again 
and again in life during far divided periods 
of the world's history, even as one of the 
divinities of the Greek or Roman mythology 
might be supposed to do. One success may 
be ascribed to him whether he be mythological 
or no—he has created a remarkable figure in 
the literature of poetry and prose. 

Alfred. There are, however, some dis- 
tinguished names to be recorded during this 
long period—some English rulers who made 
an enduring mark, not only on the history of 
England, but on the history of the world. 

Alfred the Great, as he was justly called, won 
for himself what promises to be an undying 
celebrity. He was King of the West Saxons ; 
was born in Berkshire, in 849, and was taken to 
Rome to pass there some of his early years. 
He was the youngest of five sons born to his 
father, King Ethelwolf ; but in 871, at the age 
of twenty-two, he succeeded to the throno 
on the death of his brother Ethelred. At that 
time the Danish occupation of England was 
growing more and more widespread, and, 
indeed, the greater part of England north of 
the Thames was under Danish rule. Alfred, 
before his accession, had served in a battle 
against the Danes, and the victory of Ashdown 
was won chiefly by his courage and military 
genius. 

After Alfred’s accession there were nino 
battles between the Danes and West Sax ns, 
and some years later Guthrum, who ruled over 
the Danes of East Anglia, made a sudden 
invasion of Wessex, at first with complete 
success. Alfred’s military resources were for 
the time exhausted, and he had to abandon 
resistance and find a temporary place of refuge 
for himself and the remainder of his forces 
in the marshy regions of Somersetshire. Here, 
raising a fort at Athelney, he maintained 
himself and his followers. It is certain that 
during that period he spent his time chiefly in 
making rations for another attempt 
against the anes. In the same year, 878, 
not Jong after his retreat, he suddenly came forth 
at the head of an army and inflicted a com- 
plete defeat on the Danes. The Danish sovereign, 
Guthrum, had to terms of peace, one 
of these being to receive baptism as a Christian ; 
he had also to acknowledge the a inte 
Alfred in all the regions south of Thames 
and in the greater part of Mercia. 

Alfred as “ Oversruler.” The Danes 
still retained their hold of East Anglia, 
but Alfred regarded them as merely foreign 
invaders, and continued his preparations for their 
complete Ision. He sent out a fleet against 
them in au, and two years later oocu 
London and fortified it. In 893 Northumbria 


‘ eecepted him as its sovereign, ani 
— the acknowledged “ over-ruler.” of 
Alfred had, however, from time to time, more 
trouble with the Danes on account of his anxiety 
to relieve the country as far as ible from 
their Gat es ete Despite his man 
wars, he had intervals of 
he employed to the noblest account. ‘ 
Administration of Alfred. Th 
he had come to be ised as the ru 
of sll Britain, this position was not that 
of a sovereign as reigning over one un- 
divided State. There still remained duri 
Alfred's time several minor kingdoms wi 
their —— kings; but Alfred was re- 
cognised as holding a position higher than all 
these, and representing the whole people of 
Britain. Throughout his long and methodical 
labour for the improvement of the realm he 
had as closely in his mind the interests of one 
rt of the country as of another. He busied 
imself with works of improvement, which 
extended their influence from the southern 
shores to the extreme north of England. He 
took measures for the defence of his country 
along ita coast, and for the bettering of the 
system of legislation which he found existing 
in the realm. His exertions mitigated the 
savagery of some of the penal laws which still 
prevailed, and he did his best to construct a 
codified and equalised — of legislation for 
the whole — e had no dreams of 
foreign conquest: his ambition lay nearer home. 
While organising these reforms, Alfred devoted 
himself to his daily tasks with an applica- 
tion which would have done credit to the 
most hard-working member of a_ business 
firm. While engaged in the establishing of 
schools throughout the country, he actually 
superintended the educational work of a school 
he had founded for the sons of the nobility 
around his Court. With all his practical work, 
he was an intense lover of music, and by his 
influence and example did much to promote 
the A hg of a cultured taste for music among 
all who looked up to him as a spreader of 
light. He was a scholar and a literary man 
as well as a maker of laws; he translated 
the celebrated book of Boethius, the Roman 
author, on ** Philosophy’s Consolation,” histories 
written by the Venerable Bede and by Orosius, 
and other great foreign books. No man ever 
devoted himself more thoroughly and more 
unceasingly to the promotion of education, 
morals, prosperity and happiness among his 
fellow men than Alfred did throughout the 
whole of his reign. 


be Sealy 


the King, beoosting absorbed in thoughts dome 
cerning the welfare of his realm, forgot all about 
his appointed task, and allowed the cakes to 


bability a» myth, but a myth which 
effectively illustrates the manner in which Alfred 
was regarded by his own people. No such story 
would ever have been told of a monarch who was 
not recognised as conspicuous for his sweetness 
of temper and keen appreciation of humour. 

Alfred died on the 27th of October 901, at 
the age of 52. 

Then came the reigns of successive rulers, one of 
whom was regarded as supreme over all the rest, 
according to the precedent which had been set 
up in the days of Alfred. The Danes continued 
their invasions and settlements, and the whole 
story of those years is but a repetition of the 
efforts to obtain England for the secure owner- 
ship of the English. There were struggles, too. 
with the Welsh, for some of the English kings 
endeavoured to invade Wales, and Wales in 
return sometimes invaded England. 


St. Dunstan. One of the most important 
and picturesque figures of those times was that of 
Dunstan, the famous ecclesiastic known to the 
world as St. Dunstan, Archbishop of Canterbury. 
He was the son of a West Saxon nobleman, was 
born in 924 a.p., and was educated at Glaston- 
bury Abbey, where he took the monastic vows, 
and for a time lived the monastic life. He was, 
however, by nature designed for the work of edu- 
cation and of reform, not merely in ecclesiastical 
but also in political affairs. On the accession of 
Athelstan’s brother Edmund, he went to Court, 
and after a period of disfavour was appointed 
Abbot of Glastonbury in 945. Then he began 
with effect his great work as an educational 
reformer, and was at the same time the close 
adviser of King Edmund. Dunstan had among 
many artistic qualities a passionate love of music, 
and in his wanderings through the country he 
carried his harp in his hand, and struck ita chords 
to delightful music, after the fashion of the 
harpera renowned in early song and story. He 
did not obtain the support of . the successor 
of Edmund, and there was a strong feeling against 
him amongst some of the courtiers whose advice 
was powerful with the new King. Dunstan left 
the country and took refuge in F » but was 
afterwards recalled to England; during the 
ee ee eee ee 

Edgar became su e King of Britain, 

he appointed Dunstan Archbishop of Canter. 
. Dunstan took pert with the Archbishop 

of York in the Coronation of King tT op 
Whit Sunday 973, a ceremonial intended to 
demonstrate that the whole kingdom of Britain 
was thenceforward to be recognised as one 
realm. The great object of Dunstan's states- 
manship was to establish and maintain a national 


Edgar, in 975, Dunstan gave his support to 
Edward, elder son of the late King, and ——— 
the coronation ceremony at Winchester. In 
978 Edward was murdered at a feast by a robber 
whom he had banished from his realm ; and it was 
— owing to Dunstan's firmness and energy 
that the succeeding prince, thus called so suddenly 
to the throne, was able to maintain the order of 
the realm without interruption. During Dunstan's 
administration continuous efforts were made to 
abolish the system of slavery which had prevailed 
up to that time in almost every country, and 
his efforfs were so far successful that they im- 
pressed the intelligent public with a sense of 
the horror attaching to the system. From 
that time forth there was a continuvaticn of the 
policy, which may be said to have had its first 
political impulse from Dunstan, which attempted 
not merely the abolition of slavery horrors but 
the creation of a public opinion which should 
lead to its entire abolition. 

Canute. Dunstan died at Canterbury 
in the year 988, and his death seemed to have 
given @ new opportunity for that spirit of dis- 
union disorder which he had so long been 
able to repress. The several kingdoms reas- 
serted their independenca, and in each of them 
lawlessness began to prevail. The West Saxons 
rose in one region, the Danes occupied another. 
The latter captured Canterbury, and there 
Z\fheah, the Archbishop, was murdered. 

For a time England seemed to be given up to 
strife between the North and South for cat 
with frequent interruption of invasions by the 
Danes and the efforte towards their expulsion. 
Edmond Ironsides, one of the English overruling 
sovereigns, struggled for a while, and with some 
apparent success, against the conquering Danes, 

r the leadership of Canute; but he was 
overthrown in a decisive battle, and his death 
shortly afterwards left Canute master of the field. 
Canute was not a foreigner in anything like the 
Same sense as Norman rulers who governed 

land in later days. The! of his fore- 
f differed far less from that of the earlier 
comm 


many 

lately set up as separate states in England. 

Canute was one of those men who only show 
their true nature when they become 8 to 
a position whith enabiss them to follow the 
dictates of that nature without compromise and 
without consideration for opposing influences, 
whether of race or of tradition. He had 


recognised as the highest ruler in Britain; but 
on his at that supreme eminence he 
became at once the genuine ute. He had a 
great intellect, a keen power of observation, and 
a sincere desire to make his people happ 
and himself beloved by them. e devoted 
himself to a policy of humanity and justice, an 
effort to introduce the principle of civil equality 
into the government of the sland, to maintain 
peace within his own dominions, and to enable 
every one of his subjects to enjoy in security 
the results of his own industry, skill, and good 
behaviour. Canute had in him much of the 
artist as well as of the statesman, and composed 
poems which are still recorded in the history 
of literature. His great aim was to carry out 
in the rule of England the principles of Dunstan ; 
and he did al) that he could precept and 
example to uphold the belief that communities 
must be governed by religion and its teachings 
in the first instance, and by systems of civil law 
consistent with such doctrines. He had a great 
scheme, which he regarded as patriotic and 
racticable, but which proved in the end a 
atal obstacl to the complete realisation of his 
best ambition. 

Canute’s Dream of Federation. He 
desired to unite some of the Northern Powers 
of Europe, such as Denmark and Norway, into 
a complete confederation with Britain, under 
his own rule, and to — these countries by 
equal and enlightencd laws. This project did 
not at the time seem so chimerical as it might 
have done some ages later. There was then no 
English people as we now und :rstand the words. 
A crest part of the island had been occupied 
and settled by peoples and rulers of different 
races, and Canute regarded the northern men 
as having the best and nearest claim to relation- 
ship with the England of the past. The project 
was, however, beyond his power of accomplish- 
ment; and if Canute could not have carried it to 
success, we may feel sure that no other man in 
his place could have done more than he. 

ngland was beginning to concentrate her- 
self within her own sea-washed shores, and to 
endeavour to found a distinct nationality there. 
Some of Canute’s domestic measures, such as 
the forest laws, which he introduced with the 
object of reclaiming vast tracts of land that had 
been allowed to run to waste or had become 
the home of wild animals, were regarded with 
disfavour by many of his subjects, who d'd not 
approve of any disturbance offered tu the old 
and traditional ways of the country. His reign 
was, on the whole, one of peace and general 
content, and forms a most important land- 
mark in the history of England. He died on the 
12th of November, 1035, and was laid to rest at 
Winchester. 

Character of Canute. Many instances 
are recorded of Canute’s nobility of character, 
his generosity, and his appreciation of the 
duties which belong toa throne. One of the 
most famous stories tells of the stroke of 
practical humour with which he turned to 
eee ea flattery of some of bis 
courtiers thought to please him by 
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omnipotent rule over the conditions of lifo 
his realm. While sitting on the seashore 
tide was coming in the King offered to 
power over the elements 
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to some authorities, the son of a peasant, but he 
ceeded at an early age in making himeelf 
remarkable by his practical ability and ver- 
satility. He thus became useful to Canute’s 
brother-in-law, and his success carried him so 
an especial interest because of the important 
position he took in bringing about the change 
in English feeling which led to the extinction 
of Danish rule in Britain and the establishment 
of the line of Norman sovereigns after Edward 
the Confessor. Godwine had done his best 
after the death of Canute to maintain the 
licy of the late Sovereign, and to prevent the 
ing up of the Danish rule; but the acts 
of Canute’s Danish successors made it clear 
that this policy had no hope of success. God- 
wine died in 1052. His daughter was married 
to Edward the Confessor, the last of the old 
line of Anglo-Saxon kings. The history of 
Edward's reign illustrates the continuance of 
the struggles between the several factions and 
influences which were groping about for some 
policy destined to secure a continued nationality 
end system of government for Britain. 
William, the Man of Destiny. The 
man was coming to the front whom destiny 
would seem to have created for the purpose 
of giving to Britain a line of continuous 
sovereignty with which no minor or local 
were to interfere. He was born in 
Normandy and will ever be known as William 
the Conqueror. He was the illegitimate son of 
Robert, Duke of N , and his mother 
is said to have been the daughter of a poor 
tanner whom the Duke of Norm had seen 
warhing 1b in a stream near his palace, 
whom he fell in love. William was 
and brought up by his father, and 


when the father died, leaving no legitimak 
heir, the influential nobles of the Court accepte 
as successor to the dukedom. 
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the succession to the English throne. 


Qualities of William. William impreesec 
around him with the sense of a commandin 


was just beginning tc 
dawn upon the world. William had the 
characteristics of the daring soldier, the mili- 
tary adventurer, even of the freebooter and the 
pirate, but he had also those of the statesman, 
the legislator, and the founder of dynasties. 
His face and figure commanded attention. 
He had the height and form of a giant, a 
stern although handsome face, and enormous 
h, with an equal skill in every form 
ical exercise. During all his early 
es in Normandy he displayed not only 
a courage which never could be shaken, but 
a temperament which seemed to become more 
composed and calculating as the dangers 
in his way inc He had many of the 
faults common to his times. He was cruel to 
his enemies, unsparing in his revenge, and 
often ordered the infliction of tcrtares this mere 
description of which would shake the nerves 
of a modern reader. But as to his undaunted 
courage and his military capacity there could 
be no question. It is said that Julius Casar 
could always distinguish, even at the height of 
some hotly-contested battle, what it was possible 
for him to accomplish and what would be 
impossible. William seems to have had much 
of the same quality. 


The Battle of Hastings. On the death 
of Edward the Confessor, in 1066, Harold, 
the second son of Earl Godwine, claimed the 
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WILLIAM THE CONQUEROR GRANTING A CHARTER TO THE CITIZENS OF LONDON. 
Frown the Painting in the Boeyal Kxchange hy Seymore Licas, BA. [der Horrony] 
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Hastings. The battle went on from early morn- 
ing until late evening. William of Normandy 
was com victorious, and Harold wae 
and his position scene Pike 
was : 
He had still to put down many uprisings against 
hie rule, and for some years a great part of the 
country was devastated by war; but in 1070 
the conquest wae complete. In 10867 William 
was engaged in a war with Philip I. of France, 
and during the course of the war he had Mantes, 
a small French town, burned. While he was 
riding the burning town to are that 
hia were carned out, his horse stum.- 


—— 

injuries from which he died at on the 

September, 1067. Thus perished by a common. 

place, or even an inglorious, accident, one of the 
reatest sokliers and commanders of carly 
istory. 

The Beginning of Feudalism. The 
reign of Wilham imponed upon England a feudal 
constitation. The oki natwnal assembly of the 
realm waa converted into a council of the 
sbi a tenants-in-chief, all title to land 
being derived from the King’s grant. Domeaday 
Book, or Doomesday Book, was one of the 
poe of King William's reign; it waa, at 

t, begun under hia authority, and was 
intended as a register tu determine the right to 
the tenure of estates, to ascertain the quantity 
of every landowner’s dur to the State, and the 
amount of military assistance which cach land. 
lord was bound to render to his soverngn in 
case of need. The book is stil! preserved in the 
Publio Record Office, and consista of two 

hich — * — later 
which it to make was en at later 

1 ee the taxes were levied to 
ita aystem down to the reign of King Henry VIIT., 
when a new survey was taken end many altera- 
tions in taxation were mace. 

Wilham may be said to have introduced into 
England the feudal system which had been 

ti from ecarher times in 4 and 

. and must have been in operation in one 
form or anotbrr during the carlier formation of 
most states. ing to the principle estab- 
lished by William, the kingdom was divided into 
Baronica, which were given by the so 
on the express condition that each bolder should 
supply the king with men and money for wariike 
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Tereign was to convert the whole State * 
into feudaliam, with the King ae sapeaae Mand. 
and the nobica as his vnasala just aa the lower 
orders of the landowners were to be the vassals 
of the nobles. The reault was that William was 
met with serious resistance here and there by the 
Barons, and at one period there seemed to be a 
national crisis at hand. The King's strong qill 
and great intellectual resources made hin 
triumphant, however, and hoe became the 
supreme power in the State. He cxercised 
control eren over the Church, and decreed 


lence from the sovereign, nor could any synod 
legislate without his assent. 
The Jews in England. nc important 
efiect of William's reign and its policy wae the 
settlement in England of a vast number of 
Jewish traders, whom ho encouraged and enabled 
by his protection ta find homers in England. 
The Jew waa then, ae Mr. (ireen puta it, “ the 
onty capitahat in Europe,"’ and the spending of 
hw maney gave an impulac to the manufactures 
and the industry of his new home, The monry 
of the Jews helped the King frequently in hes 
struggle againat his rebellious Barons. 
Jews wero not treated as citizens nor as having 
any of tho civil rights, such as these were, 
which belonged to the Christiana; but were 
allowed to conduct their business in Britain, 
and the Christians had no hesitation in getting 
all the benefit they could from their money. 
The story of the treatment of the Jews 
in land ia pot one which can be read all 
through with much satisfaction by English 
students, but William, who first encouraged 
their settlement in England, dealt much more 
fairly with them than did many of his succcsaors. 
Wilham the Conqueror was, 1 a man in 
advance of hia age. He waa, according to his 
lights, a reformer ae well aa a great 80 , and 


most of his errors and —— to 
his period rather than to himeelf. Hie reign 
opened a new era in the history of England. 
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P AND PIGS 


By Professor JAMES LONG 


SHEEP 

Great Britain is extremely rich in its breeds 
of sheep, which are usually classified as Short- 
wools and Long-wools; the latter, however, 
may consistently be divided, the mountain 
breeds being separately distinguished. British 
sheep are chiefly produced for the butcher, 
but some of our important breeds not onl 

w ebundant, but fine and valuable wool, 
and although the market price of this commodity 
is now low, breeders continue to take pains in 
the selection of their stook with the object of 
—— the quality of the fleece as well as 
the form of the animal and the quality and the 
quantity of its meat. There has long been a 
tendency to produce mutton of excessive 
fatness, and this is largely owing to public 
competitions, but since the introduction of the 
carcase competition at the London Smithfield 
Show, and the revelations which have accom- 

nied it, great pains have been taken by the 
jedges to discount excessive fatness and to 
encourage breeders to produce mutton more 
suitable to the requirements of the market by 
the increase of the lean meat on the best parts 
of ths carcase and the reduction of the amount 
of fat. From year to year have we noticed in 
examining this splen- —. 
did display that many 
of the animals which - 
were awarded prizes 
when alive were 80 
imperfect in the car- 
case that the thickness 
of the fat over the loin 
reached as much as 
two inches. 

Adaptation of 
Breed to Envi- 
ronment. The im- 
portance of breed in 
the maintenance and 
prosperity of a flock — — 
can scarcely be over- a 
estimated. Some_ } 
varieties are suitable, 
like the Southdown, 
to the chalk hills of 
Sussex or Hampshire ; 
others to the lowlands of the Midland and other 
counties ; others, again, to the mountains of the 
North ; or, like the Romney Marsh breed, to low- 
lying, wet land, which encourages foot-rot and 
other diseases in those classes of sheep which, 
owing to heredity and constitution, are unsuited 
to soils of this class. principal varieties 
are remarkable for their massive form or their 
symmetry; but we must not be entirely guided 
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A THREE-SHEAR TUP 


by what we see at livestock exhibitions, for 
the perfection of form which so many animals 
nt is often owing to the skill of the shepherd 
in his manipulation of the wool with the shears. 
Depth, width, and the finer lines of form are 
constantly imparted by this somewhat improper 
and mistaken practice. Nor can we aoquit 
some exhibitors of going still further, for where 
colour is a point with the judges, portions of 
white wool are constantly removed from among 
the black on the face or forehead—as we have 
personally witnessed—with no other object 
than that of gaining a prize. Many varieties 
of sheep, too, are colo with ochre of different 
tints, so that the visitor to a show may fail to 
recognise in some exhibits the name of a breed 
which has thus been disfigured. 
The Names at Various Ages. 
Sheep, according to their sex and age, are 
known by different names in different localities. 
Thus, the male lamb is first known as a ram 
or tup-lamb; subsequently as a yearling or 
shearling ram, or tup, after his first fleece has 
been removed. After a second ehearing, he 
becomes a two-shear ram, or tup. A male 
sheep, too, which has been castrated, is known 
as a wether lamb, a wether hogg, a tegg, or a 
hogget, until his first 
shearing. After the 
clipping of the first 
fleece the male sheep 
is known as a wether 
or shearling wether ; 
while after the second 
clip he is described as 
a two-shear wether. 
Two-shear wethers 
are, however, seldom, 
if ever, exhibited at 
our fat-stock shows, 
the tendency being to 
feed for the butcher 
: before the second 
an shearing season; and 
for — ex- 
cept for the necessary 
ultimate feeding of 
tups and ewes for 
consumption, almost 
all British mutton is now young and tender. 
The female lamb is known as a ewe-lamb; next 
as a ewe, or hogget, or ewe-hogget, and after a 
first clipping as a theave. or gimmer, or shearling 
ewe. some districta, however, the young ewe 
-, — as a “* —— or — 
‘after the appearance of the second pair of per- 
manent incisors, she is known as 8 ——— 
subsequently as a six-toothed, and lastly, when 


the eight incisors have all appeared, as a 
fall-mouthed ewe. When these teeth commence 
to fall, the ewe is known as a broken-mouthed 
ewe, and her value for breeding stock or mutton 
has diminished. Indeed, the money value of a 
shesp declinea, except in particular instances, 
when she has grown six permanent incisors. 


SHORT-WOOLLED SHEEP 

The Southdown. Not only is the 
Southdown, with which his Majesty the King 
has been so success- 
ful, the most perfect 
in quality, form, 
and character, of 
any of our native 
breeds, but it is the 
one variety which 
has been employed 
with marked succeéss 
in the creation of 
several other short- 
woolled breeds. It 
is a small — 
compact, = small- 
headed. and short- 
legged, and covered 
wit. fine, close 
wool. It is rather 
dark faced, pro- 
duces the finest of — 
meat, and is em- 
ployed for crossing purposes with the greatest 
success. Its home is the Sussex Downs, but it 
is bred by a large number of flockmasters, 

rofessional and amateur alike, on dry lowlands, 
or it is not suitable to land of a wet character. 

The Shropshire. Somewhat similar in 
type and form to the Southdown, but slightly 
larger, the Shropshire owes much of its 
existence to the Royal breed. It possesses a 
dark face, ears, and legs, the face being remark- 
ably woolled ; it uces splendid meat, and 
is now used very largely in crossing for the 
improvement of inferior breeds or mixed flocks. 
No variety is, perhaps, so largely exhibited, 
and none have * so quickly perfected. It 
is adapted to almost any climate, inasmuch as 
it is hardy and prolific, and is approached in 
character, form, or quality by very few of our 
native breeds. 

The Oxford. Sometimes known as the 
Ozford Down, this is a massive, short-woolled 
sheep, larger and coarser than the Shropshire, 
with dark-brown face and legs, excellent 
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form, and a thick, useful fleece. It produces 
fine early lambs, and is largely bred in 


— of the Midlands and South-West of 
gland. It owes its character to the blood 
of the Cotswold, the Hampshire, and the 
Southdown. 

The Hampshire Down. Bearing some 
resemblance to the Oxford, the Hampshire 
Down is also a large, somewhat coarse and 
massive sheep, with very dark face and 

and is chiefly bred in Hampshire and 
tehire, although, like the Oxford, it is a 
favourite with many outside flockmasters. It 
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ces a big early lamb, which quickly runs 


into money, makes a most excellent cross, and 
owes much of its quality and the splendid 
flavour of its meat to the thdown. 


The SuffotK. A newly-improved breed 
which also owes something to the Southdown, 
the Suffolk has been — — to the 
front by a few skilled breeders, who maintain 
the somewhat dense blackness of its face, ears, 
and legs. No sheep has shown better quality 
in the carcase competitions ; owing to the 

=—— comparative large- 

neas of the quantity 
of lean it produces 
and the smallness 
ee ae een of fat on the best 
Trees ———— parts of the carcasc 
— it is invaluable. 
It resembles the 
Oxford and the 
Hampshire in size, 

and is covered with 

fine, close wool. 

The Suffolk is a 
hardy and prolific 


variety. 
The Dorset 
Horn. The moat 


remarkable of all 
English breeds for 
its carly prolificacy 
and its Christmas 
lamb is the Dorset Horn [page 257]. Indeed, we 
may yf more—it is associated with the produc- 
tion of two crops of lambs in the same year, 
although there are doubts as to the wisdom of 
the practice of breeding so rapidly. It is a 
sheep of average size, for it takes a medium 
pusition between the heavier long-wools, such 
as the Lincoln and the Leicester, and the 
mountain breeds of the North and West. Its 
fleece is close, and of medium length, the head 
carrying a forelock. Although the Dorset is 
chiefly bred in Dorset and Somerset, it is fancied 
by many flockmasters in other parts of England. 

The Ryeland. A _ white-faced breed ef 
long standing, resembling the Dorset in size, 
the Ryeland produces good meat, but shorter 
wool, of fine quality. It is not largely bred, 
and is, indeed, little known out of Herefordshire 
and neighbourhood, its place being more or 
less taken by the Shropshire, which produces 
a better cross. Like the Dorset, it is adorned 
with a forelock. 


LONG-WOOLLED SHEEP 

Lincolns. The Lincoln [page 257] is the 
largest and heaviest sheep grown in these islands, 
probably in the world. Although with us it is 
chiefly confined to Lincolnshire, numbers are 
exported for the improvement of foreign and 
Colonial flocks, the breed being hardy, the feet 
sound, the fleece very heavy—reaching up to 
15 lb.—and the wool of high quality. The 
joints, however, are large, the sheep — 
easily fattened. Aram of this breed has reache 
1,000 guineas under the hammer, so much is it 
valued for export. The Lincoln owes much to 
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the blood of the Leicester, which is an older 
‘ variety, both face and feet being white. 

The Leicester. The old-established breed, 

the Leicester [page 258], which is the foundation 


DEVON LONG-WOOL RAM 


of many British varieties, was produced by the 
famous Robert Bakewell, at a time when British 
sheep, like British cattle, were in the making. 
Though — smaller than the Lincoln, 
it is a largo ep, with white feet and legs, 
covered with wool of good quality, and pro- 
ducing meat which is neither so close nor so fat 
as that of some other breeds, although it is 
easily fattened. The Leicester is much used for 
crossing purposes, and may be regarded as the 
he ipa of the Border Leicester and the 

ensleydale, which are, practically speaking, 
collateral branches of Bakewell’s handiwork. 
The Leicester, which is known as the Diehley in 
France, is largely kept in the Midlands, either 
pure or in flocks of the Leicester type, and right up 
to the Scottish Border. 


‘The Border Leicester. This variety, 
much admired, bred, and exhibited by Mr. 
Arthur Balfour, is a handsome, hardy sheep, 
with open, curly wool, and most prolific as 
a — It atands rather high on its legs, 
bat is smart in ap ce, and carries a sharply - 
cat typical head. It is bred largely in the 
Border counties, and is in great demand for 
crossing purposes in Scotland. 

Cotewolds. The most striking and hand- 
some of all British varieties is, perhaps, the 
Cotswold. These cheep are chiefly bred on the 
Cotswold Hills, are very large in size, covered 
with a brilliant white curly fleece, and have 
white faces and legs. The joints reach almost 
as heavy a weight as those of the Lincoln, but 
they are somewhat coarse and fat, the carcases 

ing great size. The Cotswold makes an 
excellent cross. 


Kent, or Romney Marsh. The Kent, 
or Romney Marsh breed is a big, massive animal, 
with white legs and face, a black nose, and 
plenty of wool of most excellent quahty. It 
is especially hardy and suitable for those 
‘districts where foot-rot is most easily acquired, 
for it maintains its feet in sound condition with 
but little attention. It is largely kept on the 
marshes of Kent, and owes a great deal to the 
Leicester blood which runs in its veins. 

2362 


The Devon Long-wool. bred 
in Devon, West Somerset, and Corn like 
so many other local breeds the Devon Long- 
wool has been immensely improved by crossing 
with the Leicester. It has a white face and legs, 
an attractive forelock, fine wool, and a weighty 
carcase, altho the meat is rather coarse. 
There is a local variety known as the South 
Devon, the legs and faces of which are dark, 
but the fleece is handsome, and the wool silky 
in texture. 

Wensleydale. This variety, which is 
in large part a descendant of the Leicester, to 
which it owes so much of its character, both 
direct and through th: Teeswater branch, is 
kept in the famous Yorkshire dale after which 
it is named. It is dark-faced, with a forelock, 
and carries a fine, curly fleece. The blue skin 
is a characteristic of the breed, and enables 
the amateur to select it with unusual ease. 
The Wensleydale is extremely handsome, well 
built, and produces good meat. : 

Roscommon. This is practically the only 
ae breed of sheep peculiar to Ireland. It is 
arge, covered with a heavy fleece of fine, silky 
wool, and is a producer of most excellent meat. 
It is handsomely formed, although in this respect 
it falls short of the best English varieties, to 
which in many cases it is first cousin, owing to 
the blood which has been imparted to it by 
the famous Leicester. 


HILL COUNTRY BREEDS 

The Black Faced. This is a characteris- 
tic and most picturesque Highland sheep, hardy, 
with black or mottled face and legs, and curly 
or spiral horns. The carcasc is small, and the 
wool very long, open, coarse, and shaggy. The 
Black Faced is often brought into England for 
feeding into mutton, but is a persistent wanderer, 
breaking through hedges with ease, and hence it 
is unsuitable for small farms. It is believed to 
be a pure race, but crosses well, and makes 
excellent mutton, although the joints are small. 


The Lonk. This variety closely resembles 
the Black Faced in appearance, especially in 
on Ns 
aaa : — — 
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face, horn, and the length and character of its 
wool, but it is larger in size, and chiefly bred 
in the hills of East Lancashire and West York- 
shire. It is extremely handsome. 


— ———— — = gore paps 
wi ite e an » and a 
sharantoriatis Foman-shaped nose. The — 
is of medium length, and the wool close, but 
the carcase is not sufficiently square and com- 
act. It is chiefly bred in the Lowlands of the 


orth. 

The Limestone Variety. The Lime- 
stone is a white-faced, horned, fine-woolled 
sheep, somewhat over medium size, very hardy, 
and is kept in the district of the North-West of 
England. 

The Herdwick. A breed of somewhat 
uncertain lineage, found in the hill 
countries of Cumberland and Westmor- 
land, the Herdwick carries a white 
fleece, the wool being coarse, somewhat 
hairy, and sometimes spotted. There 
may or may not be horns. 

The Welsh. Thisisasmall variety, 
producing very finely-flavoured mutton. 
The joints are quite small and much 
esteemed. The face is white, and the 
wool fine and soft. Occasionally Welsh 
sheep are horned. 

The Exmoor and Dartmoor. 
Bred in the Devonshire hills, the Ex- 
moor is a horned, white-faced sheep, 
quite hardy, and carrying a short, close, 
soft-woolled fleece. Although it is not 
well-formed—wanting in squareness— 
it crosses well, and produces excellent 
mutton. The Dartmoor breed [page 258], 
which is quite distinct, is larger than 
the Exmoor, also quite hardy, with 
white face and legs, and long, soft wool. The 
carcase is of medium size, and the meat of high 
quality; the breed stands much exposure. 

The Clun, or Radnor Forest. This 
is a local variety of sheep, found in Shropshire 
and adjacent Welsh districts. It is descended 
from an ancient breed with a tanned face, of 
which it still shows something in the tinge of the 
mottled face of to-day. It has been improved 
by crossing with the Shropshire. The wool is 
rather coarse, but the mutton is of excellent 
quality. 


MANAGEMENT OF SHEEP 


Rearing and Feeding. In the British 
Islands sheep are chiefly bred for mutton, and 
as the public taste is decidedly in favour of Jean 
meat, the flockmaster should take special pains 
in the selection of his breeding stock and in the 

ement of his rations. The sheep usually 
exhibited at our “ fat-stock’”’ shows are ex- 
cessively fat, from two to three inches being 
frequently found upon the back and loin, while 
the oyster part, or lean of the mutton chop. 
is relatively small. The loin indeed shou 
be much leaner, and the remark applies to 
every joint of the carcase. The waste on the 
saddle, neck, and leg is frequently so consider- 
able in ordi butcher’s meat that the cost 
of the edible portion is quite doubled. Although 
wool takes a second place, the skilfu! breeder, 
in selecting his breeding flock, will take care to 
reject ewes with coarse, hairy, or wiry wool, 
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and to retain those which carry the heaviest 
fleece of wool of fine quality. 
Selecting Breeding Rams. In the 
selection of the breeding rams, it is im- 
portant to secure constitution, vigour, form, 
Me 8 legs, broad and deep loins, width 
behind the shoulders, ncat heads, and heavy, but 
fine fleeces. In practice, the type or breed of 
— — is t x best — to the district. 
8 especially applics to low-lying, or dam 
soils, and high-lying, or uplands. From year ri 
ear fresh — rams and ram lambs should 
selec two to every hundred ewes. By 
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adopting this practice, and by systematically 
rejecting inferior or weakly ewes, a flock may be 
gradually built up, as well in character as in 
— size, and constitution. It is important 
that the ewe should have a large, perfect udder, 
or she may not be able to rear her lambs, 
especially when she bears twins. The ewe should 
be young, possessing not more than four per- 
manent incisor teeth; indeed, in a b ing 
flock, it is wise to sell the ewes before or by the 
time sixth teeth have appeared. They should 
never be kept, special circumstances excepted, 
until they have become broken-mouthed. 

Care of the Breeding Flock. The 
breeding flock should always be kept in good, 
but not fat condition. Early maturity is the 
order of the day; and that lamba may grow well 
and be ready for an early market, the ewe should 
be kept in such a condition that she will supply 
abundant milk to provide for their sustenance 
and rapid growth. In the South of England 
rams are mated with the ewes about the first of 
September, while the further we go North, the 
later the date selected. At thie time the ewes 
may receive a liberal ration, say, three-quarters 
of a pound of decorticated cotton-cake, or a 
mixture of — cake with bran or — ie 

tice not only assists in improving the genera 
eoaditica but J almost univeresly believed to 
influence the number of twins, which is a great 
int. In Dorset, as with many breeders of the 
Dorset horned sheep, it is customary to produce 
lamba for Christmas; while in the adjoining 


deal of forethoagh t is needed in the ma 

is Management 
of a breeding floc ive, for example, 
to arrange earlier in the year where fo 
ccueyeratiy ghee Lay aul gees vase ol 
consequen y atraw 6 
be erected, for the one should be contiguous 
to the other. The stacks may be 
two or three together, to form shelters, the 
folds being constructed clos: to them, and on the 
warmer side. In this way straw for covering 
the , for providing shelter around the 
h and for littering the inside of the fold is 
easily obtainable. Sheep at all times require 
some form of protection, but never so much as 
during the lambing season. The ewes lamb with 
ease, but where difficulties arise, and the shep- 
herds help becomes z 
n , he should 
be required to anojnt <a 
his hands—and this — 
is really imperative— 
with carbolised oil, 
to prevent the con- 
veyance of infectious 





* 
vell fed from rep ee berate ely — 
from the tro a - AB com: 
menced. On arable sheep-farms the breeding 


the lambs 

between the hurdles, and thus the lambs are 
able to go forward and nibble the younger por- 
tion of the tops of the roots, and to feed from 
troughs provided with special rations of linseed 
cake, crushed oats and bran, or some similarly 
useful food. On the following day the fold is 
moved forward, the ewes consuming what the 
lambs have left, while the lambs again go for- 
ward among the fresh 
roots. At the same 
time the ewes are 
provided with food, 
three-quarters to one 
pound aday, com 

of cake, crushed oats 
or bran, crushed maize, 


rms, and the possible malt coombs, a few 
eath of the ewe. crushed beans, and hay 
After lambing, the ewe : chaff, with long hay 
and her single, twins, placed in specially 
or triplets, should be made racks. Similar 
pl in one of the 1 arrangements may be 
small lambing - pens “7 made on grass land, if 
erected with hurdles necessary ; but usually 
under cover, and within the flock, ewes and 
the fold. The form of ROSCOMMON RAM lambs alike, are 


the sheep-hurdle differs 

in accordance with the district and the material 
grown for its manufacture. In many cases, 
wattle hurdles, made of hazel, are constructed on 
the farm. In others, open gate-hurdles are made 
of split ash ; in others, hurdles of similar form, 
with pointed feet, and made of sawn common 
deal, are purchased from a manufacturer. The 
average hurdle is fixed to a pair of pointed 
stakes driven into the ground with a beetle, the 
two being linked together with an oval iron ring. 
For protection in severe weather a fold may be 
enclosed by two sets of hurdles or wattles, placed 
close together, with straw between. 

Weaning Lambs, Lambs are usually 
dropped at the end of five months, or from 140 
to 150 duys, but the actual period of gestation 
varies from 140 to 151 days, Professor Henry’s 
observations of the flock of 500 ewes on the 
Wisconsin — Farm point to 146 to 
149 days on which the largest number and the 
strongest lambs were dropped. The actual 
range was from 145 to 149 days, although in 
odd cases the extremes of 140 and 151 days 
were reached. The sex of the lambs — 
to make no difference, but it is belie that 
has reduced the period of 
pregnancy e majority should be twins, but 
many vy appear, and sometimes triplets. 
Twin lam wags teas or quite as much as 
singles, from 8 Ib. to 18 Ib. at birth, in accordance 
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liberty, and changed 
from field to field as the herbage becomes 
scarce and the ground soiled. The ram lambs 
are castrated at from 10 to 14 days old. 
Where the removal of the tail is customary, 
it is cut a little earlier, so that thetwo operations 
are not carried out at the same time. either 
case it is well to avoid severe frosty weather. 


Avoidance of Wet Land. As forage 
jell come in—vetches, rape, sainfoin, clover, 
and cabbage—the flock is folded upon them, as 
in the case of the turnip and the swede, but no 
sudden change should be made from one food to 
another, the introduction to tne new food being 
— It is important to remember that wet 
and is bad for both ewes and lambs, introducing 
both foot-rot and fluke, a disease of the liver. 
Ailing ewes or lambs should be examined im- 
mediately their condition is in the least abnor- 
mal. Foot-rot is contagious, and affected shee 
should be at once removed, and the feet 
and dressed with a lotion or ointment obtainable 
of any druggist. A well-managed flock in which 
foot-rot ever exists should be i 
driven through a trough slightly filled with a 
solution intended to maintain the feet free from 
any taint of the disease. Wet grassland should 
be avoided at any cost, sheep frequently con- 
suming organisms which cause scour, sickness, 
and death. Nor should any sheep be introduced 
which has been in contact with sheep suffering 
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TYPICAL SHEEP AND PIGS 
Hampshire Down Ram Lamb _ 2. Welsh Mountain Twoshear Ram 3. Lonk Ram 4. erae eee 


b: Sotebold Ram 6, Cheviot Ram 7. Suffolk Ram 8 and 10. Middle White Sows 9, Tamw 
11. Berkshire Boar 12, Small White Boer 


7 


from scab, the most foul and destructive of the 
complaints of the flock. - a 


'. }so0d tor the Flock. 


er with 1 lb. of hay, part 
cut into chaff. As green foods come in the hay 
will be reduced, and when the ewes are receiving 
vetches, — or sainfoin, or, indeed, any 


better fed than the ewe-lambs, and pushed on for 
market, the latter being kept for stock, with the 
exception of those which are rejected, which 
rhould be fed for the butcher with the wethers. 
Through the summer ewes and lambs may be 
kept on dry pastures, except when forage crops 
are provided, but always fed for the maintenance 
of good condition. the harvest fields are 
cleared, they will be taken on to the stubbles, 
which they will clear of weeds and stray ears of 
corn, The growth of successive green crops, 
roots and cabbage, is all-important on the 
arable sheep-farm. For the older ewes, and 
especially those which are broken-mouthed, 
swedes, when —— may be sliced daily. 
Salt should always be provided, and where there 
are no pont: water fetched and kept handy 
in troughs. 

Dipping. Sheep are dipped for the purpose 
of destroying parasites, some of which are 
dangerous to health and life, while others 
prevent thriftiness. Dip mixtures may be 
made on the farm or purchased of manufacturers. 
The latter plan is strongly recommended as the 
simplest, safest, and best. Information as to 
the most successful preparation is easily ob- 
tainable from experienced flockmasters. Home- 
made dips are prepared by the admixture of 
arsenic, carbolic acid, soda, and soft-soap, 
but owing to the dangerous character of the 
two poisons, we strongly suggest that they should 
be left alone. The dip being mixed with water 
in accordance with the instructions of the maker, 
and placed in a tub of sufficient size, the sheep 
may be lifted in one by one, the whole body, 
the head excepted, being kept under at least 
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of the wool “in the ase,” as it is termed, 


as an equivalent to the loss of price per Ib. 
Clipping is annually performed by hand, although 
mechanical clipping-machines are employed by 
many large flockmasters. On large sheep-farms 
the shepherd and his assistant, sometimes 
with help, carry out the work, but generally 
small gangs of men travel a district and shear 
the flocks for their owners at so much per score. 
The wool is usually sold to a dealer on the basis 
of market price. Sometimes, however, large 
farmers make a practice of buying the clippings 
of small flockmasters, and consigning them with 
their own to the great buyers of the North. 
The value of the wool not only depends upon its 
condition—whether washed or unwashed—but 
upon the breed and the smallness of the fibre, 
which varies very much in diameter. The best 
wool grows upon the back and neck, the inferior 
upon the belly. The clippings of the short- 
woolled breeds contain the most fatty matter. 
[See TExTILEs, page 1120.] 

In judging sheep, form, size, and quality of 
wool are chiefly en into consideration. 
Where the colour of the face and legs forms a 
point, this also is considered. It is, however, 
a common practice amongst shepherds to clip 
sheep before exhibition in order to give them 
compactness, massiveness, and symmetry. The 
time has arrived, however, when important 
prizes should be withheld from exhibits so 
manipulated, and it will be well when com- 
mittees of great exhibitions provide for the 
removal of the fleece of the competitors for 
breed cups and champion prizes. is plan has 
been adopted in France with great advantage. 

Age. Sheep have 32 teeth, eight being 
incisors, none of which are in the upper jaw. 
The temporary inoisors are well up at the end of 
four weak and the permanent incisors at the 
end of three years. e first permanent incisors 


to appear are the centrals, at the end of s : 
the second pair at a year and a half, ri yaad 


left of the first pair; and the third pair at two 
and quarter years. i 


to the Smith. 


| he = bs | sheep “hibited | —— t 
t ighte sep € a 
‘Smithfield Show, lambs gain from 8 oz. to 11} oz. 
per day from birth, and wethers under two 
years from 3% to 8 oz., in each case depending 
upon the breed and the system of feedi 
adopted. Show eheep thus gain un 
weights. The heaviest sheep are the Lincolns, 
Cotswolds, Leicesters, Kenta, Suffolks, Hamp- 
shires, and Oxfords, and these, as a rule, make 
the heaviest daily gains in weight. The 
butcher’s carcase of a sheep weighs from 50 to 
60 per cent. of the weight of the live animal, 
depending on its condition, whether lean, half- 
fat, or fat, and whether the fleece has been 
removed or not. 





PAVERAGH WEICHIS AND DAILY GAINS OF 
FAT SHEEP AT SMITHFIELD 




















j OZ. 
Lincoln lambs : 11°67 
»  wethers 334 8°36 
Cotswold lambs 192 | 10°59 
* wethers .. 307 7°46 
Leicester larnbs 153 | 10°53 
* wethors .. 272 7°36 
Suffolk lambs 184 | 11°27 
» wethers es * 290 7°25 
Hampshire Down lambs .. 188 9°92 
i »  wethers.. 284 6°59 
Oxford Down lambs 191 4 10°46 
F »  wethers . oe | 293 6°84 
Kentish, or Romney Marsh lambs| 158 9°87 
4 4 » wothers 267 6°87 
Devon Long-woolled lambs 183 | 10°75 
South Devon lambs.. as .. | 228 8°75 
Dorset, or any other pure Short- 
woolled breed lambs — ..195 9°01 
Ryeland wethers 208 5°22 
Shropshire lambs .. 157 9°19 
Cheviot lambs 141 9°37 
Southdown lambs .. 146 8°30 
4 wethers 194 4°94 
Mountain Breed lambs 127 8°76 
wethers .. 





PIGS 


The entire male pig is known as a boar, a 
brawn, or a hog. en cut, or castrated, 
he is described as a hog, a shott, or a store. 
The young female is known—and the term 
varies with the district—as a gilt, yelt, or elt. 
After having produced young, she becomes a 





mt 


sew, and if cut for the removal of the ovary, 


“ farrow,” while parturition, or gi birth : 
to young, is ised as farr Or 
The Large White Breed. This variety, | 
which is the finest in existence, and one which: ; 
ao cnet ay exported ft the improvement 
of swizie in a of the world, is the result 
of skill and on at the hande of English 
beesders. Although a white pig, it is 
found with black spots or patches. The h 


di 
iE 


ween 
ed forward, and slightly drooping. 
The neck is comparatively fine, and the 
collar, the meat of which is inferior, medium. 
The shoulders are strong and broad, the back 
straight, and of great ; the ribs are 
rather flat, and there is plenty of width 
of loin and thickness behind the shoulder, 
giving the heart plenty of room. The tail is 
set high, and is fine and curly. The hams are 
large, and the legs of medium length. In many 
animals the hair is very fine and scanty, but 
it should be fairly abundant, silky, and strong. 
The Large Whites reach great weights and 
enormous size. The young pigs are large at 
birth, and grow reply: but they do not fatten 
Bo easily as the Middle Whites or Berkshires 
at this stage. The meat is of first rate quality, 
and carries a larger proportion of lean to fat 
than the Middle or Small Whites. Good strains 
have fine constitutions and produce large 
litters. Many white pigs are described as of 
the large breed without any claim to this desig- 
nation, although they are sometimes quite 
pure. Breeders and feeders too frequently 
sell animals for breeding stock which are mere 
mongrels, or which are the wasters or oulls 
selected from their litters. The home of the 
Large White pig is Yorkshire and Lancashire, 
but it is now bred in all parts of the country. 
The Middle Whites. This breed is the 
roduce of a cross between the Large and the 
Email White, all three breeds having former] 
been known as Yorkshires. Its sizeis about mid. 
way between the Smal] and the Large, and ita 
urity is often determined by the form of its 
ead, which is below medium in length, with 
a short turned-up snout, a broad face, ears of 
medium length carried slightly forward, a 
heavy, fatty collar, and a body which is deep, 
thick, and compact. The back is straight and 
broad, there is plenty of depth through the heart, 
a wide loin and heavy hams, placed on rather 
short, straight legs. The Middle White fattens 
rapidly, but it produces meat which carries 
too much fat in proportion to its lean. It is, 
however, excellent for crossing, espec 
a well-bred boar is used on » lengthy, I 2 
sows which are wade wiky — = 
lentiful, strong, silky, and the tail curly 
sad carried rather high. The Middle White 
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is bred in all of the country, but meat is too fat, the growth slow, and the variety, 
pig parts of pee — although a Auslly avin g out as a pure breed, 


The Small White. This variety, which bas UP the Large Black, which is 20 much superior 
ablished, is, practi : peaking for economical that the small variety 
ct sige ig u As , is not again likely 40 take a prominent place. 





The Large Black. This breed is pro. ° ; : * 
⏑ cagpel fsa deed uc 

was establi in , and whic p : : 

a shield as a trade mark. The variety, which is breeds, Tee hae a — P — — 
ca. Sd bred in Devon and Cornwall, Essex and occasionally tae: eoaras. “No — ic is 
Suffolk, as well asin many other partsof England, | o., , etrical, os cial ————— for 
is of gentle disposition, a good pasturer, a good 41, gears ce — —“ 

feeder, and of undisputed merit as a utilitarian — * orth This ; f the old 
animal. The following description of the points e Famworth. This 1s one of the oldest 
of the breed are taken from the “Book of the reeds of British pig, and it has been much less 
Pig.* — eri ana by ed — other 
ry . : impo: Swine, which were in €@ manu- 
cd, tim ag, od ide teen eo at re et Sik 
the face; jowl, medium size; neck, fairly long Tamworth, Tae chiefly — in the counties 
and muscular ; chest, wide and deep; shoulders, f Stafford and Warwick, is of a bright sandy 
oblique, with narrow plate; back, long and colour, although usually described as red. The 
level (rising a little to centre of back not objected brilliancy of the tint — — — 
a) — 
broad ; quarters, long, wide, and not Grooping; i. baiy, of great length, and provided with 


— — —— — * excellent sides. The head is long and the face 
belly and flank, thick and well-filled : ein’ comparatively narrow ; the ears are large, the 
fine and soft; coat, moderate quantity of neck fine, the back straight, the body deep, the 


straight, silky hair. Objections: head, narrow shoulders and loins well developed, and the meat 
forehead or ‘dished nose’; ears, thick, coarse, — yaa eae © — — 
or pricked ; coat, coarse or curly, bristly mane. 2tho carcase, as the collar, are not 60 fully 


Disqualification: any other colour than black.” developed as_in the breeds already named. 
' Not only are great weights reached by the Although the Tamworth is one of the very best 


: : varieties for economical purposes, it is much 
Large Black, but as the table which appears in rolific, 


, less generally kept, and yet it is a 
this leseon will show, the variety pute on great vigorous, and hi ghly valuable p In form, it 


Weleht Der Cay Sang te cartes yom. | the is not equal to the Whites or the Berkshire pigs, 


roportion of lean to fat ia large, ib] : —— 
tare as in any other variety of pig, while rei but it grows to large size, is easily fed for the 


: : ; . butcher, and carries little waste. 
inferior parte of the carcase are relatively light. Breeding. In the breeding of swine, it is 


The Small Black. The Small Black . . : , : 

: ; — essential to provide for size, rapid growth, with- 
pig is ———— eee been entirely out excess df fat, and good —— It is 
remov m the list o ibition pigs. it also important in the selection of parent stock 
was formerly known as the Black Essex, Suffolk, to ensure stamina in the eny and large, 
and Dorset. Although once larger than the healthy litters. The sow shou d be of known 
Small White, it is almost. identical with it in healthy, fast-growing, and fast-feeding stock. 
‘form, character, and quality; the face, how- She should be large, for upon her the size of 
ever, was never so short nor 60 characteristic 4), ung de in greater measure than 
as that of the Small White breed. In other Oo ile ate “She should be provided with 
respects, to describe the one is to describe the 39 teats, and produce plenty of milk for 
other. It is not a farmer's pig. The hair is 41, nourishment of her little family. It is 
abundant and strong, although silky. The important that ahe should be gantle in d'sposi- 


* “Book of the Pig,” by James Long. (Upoott Gill) tion. After fatrowing, ill-tempered or badly 
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bred sows — resent the intrusion of the 
stockman, and are occasionally apt to wilfully 


destroy their young. Other sows become care- 
less and indifferent to their litters, and frequently 


large exhibitions, where 
the best pigs are shown, 
and thus ensuring not 
only purity, but quality 
size, where size is —— 
needed. It may be «os 
necessary to pey a high 
Eothing compared with 
nothing com wit 
the losses which may 
follow the purchase of 
badly bred or inferior animals. This method is 
one of the few which really ensures the acquisi- 
tion of reliable breeding stock. Thesow, if born 
early in the year—as she should be—should be 
served in order to obtain her first litter of the 
— at an early date, and thus to ensure two 
itters annually. She is pregnant four months, 
or about 120 days at the outside, whileshe comes 
into season every three weeks. Thus, if she 
remains with her litter for eight weeks, slightly 
more or less, a period of a week only can inter- 
vene between weaning and the commencement 
of breeding for the second litter of the year if 
service has not obtained while she is with her 
young. It is important that the second litter 
should be born in such time that the young may 
be weaned and hardened off, as it were, before 
the arrival of Christmas or severe weather. 
Thus, if the first litter of the year arrives in the 
middle of March, and the sow is mated with the 
boar again about the middle of May, the second 
litter should be ready for — y the middle 
of November. igs born in the spring and 
weaned as suggested, have the advantage of the 
summer for exercise and grazing in case they are 
intended for stock or to run on as stores, both 
being of great advantage for imvigorating the 
constitution and maimtaining a healthy form of 
growth. On the other hand, pigs entirely 
restricted to the sty from birth onwards, are 
uite unfitted for stock purposes; in these 
ys of rapid fattening and maturing, — 
are better adapted for conversion into mea 


lp 


‘ull “being equivalent to the rik involved. 
". Beeding | : 








LARGE BLACK sOW 


AGRICULTURE 


The castration of the young boars may follow 
soon after weaning, care being taken that the 
are strong and healthy. Once this operation 
witn care and pluck will enable any capable 
man to doit himself. If allowed to reach a more 
mature age before the pig's castration is per- 
formed, it becomes less simple and more severe, 
the hot iron being n » which is not the 
case when they are quite young. The gilts are 
sometimes a Sa their ovaries are removed 
with the object of. expediting the fattening 
process. This operation, which is severe, needs 
expertness, but in skilful hands few are 
We do not, however, advise spaying, nor 
believe it to be , the advantage not 
and Rearing. The object 
of meat with 


and on as small a quan: | 
tity of food as possible. | 
Hence the importance 
of selecting appropriate 
stock for the reproduc- 
_ tion of young animals 
which will mature 
early, and which will 
— rae not put on an undue 
>= proportion of fat; and 
next the necessity for 
exercising due care in 
the etl niet of the 
rations. 0 igs, 
while with their jaime: 
should learn to feed upon the middlings 
which she receives, but before weaning they 
should be occasionally supplied—if possible. 
in an adjoining compartment into which 
they can pass without the sow—vwith an 
occasional handful of wheat or barley. While 
suckling her young, the best food for tke 
sow is middlings, sometimes termed “ shorts,”’ 
“dan,” or “randan.” This may be supple- 
mented with a few brewers’ grains, some roots, 
and skimmed milk, all assisting in the production 
of milk for her young. After weaning, the youn 
pigs may still be supplied with the middlings an 
milk. Good barley meal with the former should 
be —— introduced, until barloy meal and 
milk are supplied alone. The best and most 
economical ration for rapid fattening is barley 
meal, skimmed milk, and a few boi tatoes, 
but it is most important that the meal should be 
of high quality. Far too often the meal consists 
of ground imported barley containing too large 
a proportion of husk and too small a proportion 
of flour. To this is sometimes added the grind- 
ings of the refuse or clean of other grains, 
which are removed in the mill. ia feeders, 
especially Americans, prefer maize meal to barley 
meal. Equally good weights are secured by the 
employment of maize, skimmed milk, and pota- 
toes, but maize affecte the quality of the fat, 
which becomes yellowish and less firm. Where 
young pigs are intended for rapid fattening for 
the market, whether as porkers or baconers, 
they should be supplied with such food as they 
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Bacon-curing. In Ireland the bacon cured 
in the large factories of Limerick, Waterford, 
and elsewhere is chiefly the production of pigs 
fed upon potatoes and milk, oftentimes with 
but little grain; while in Denmark—the greatest 
bacon-curing country in the world for its size— 
pigs are largely produced by the aid of skimmed 
ik from the numerous butter factories, which 
are in the hands of the farmers. Thus butter 
and bacon production in these two countries go 
hand in hand. Maize, when supplied, may 
given cooked in the form of meal, but it is 
questionable whether the cost of cooking is 
covered by the decreased cost of — 
Where young pigs, after weaning, are fed wi 
great care and economy, they frequently put on 
lib. of live weight for every 4 lb. of maize or 
barley meal consumed. As they grow older 
week by week, the weight of grain required to 
proce a pound of live weight is increased, 

ut in feeding porkers and young baconers the 
—— of grain consumed should not exceed 
5 Ib., or thereabouts, per 1 Ib. of live weight 
increase. 

The —— of ripe like the selection — 
breeding stock, is of great importance. Pig 
feeders, who supply important bacon-curing 
firms, are sometimes pe on the basis of the 
depth or thickness of the fat upon the back. 

ere the fat is excessive, the feede? receives a 
lower price than where it is moderate in quantity ; 
* knowing this fact, feeders send pigs to 

mithfield and other shows with over 3 in.— 
sometimes approximating to 4 in.—of fat, adepth 
which we have actually measured, on their back. 
Curers, like retailers of fresh pork, prefer what are 
termed sizeable pigs. Porkers, for example, 
should not ex from 100 to 120)pb. in their 
carcase. Feeding must therefore be 


on the basis of the buyers’ demands, or prices 
will suffer. 
Care of Pige. Pigs require warm asties 


in ey — —— — oe — in 
weight is less rapid. eir sties sho possi- 
ble, face the south, the floors may be made either 
of sparred wood, the interstices just sufficiently 
wide for the manure and liquid to pass beneath, 
or they may be of glazed, non-porous brick laid 
in cement, or of asphalt or concrete. Each floor, 
where solid, should be made so that the liquid is 


building. It ma iron, with tions 
where several pi 7 are ted together, or & fireclay. 
Aga above it so that the attendant 


te should 
bolting the gate back inside of the may 
it * * without interruption by the pigs, 
an after having done this, he may swing it 


, wheat straw being the best, while bar- 
ley straw should be rigidly excluded. For 
warmth in winter, straw, loose or in bundles, 
may be packed over the inside of the sty upon 
poles laid under the roof. If this is not sufficient, 
a sliding door may be fitted next to the court 
to keep out the cold air. 

Food for Store Pigs. Pigsties should 
be solidly built, together with the walls, gates, 
and partitions, the roof being tiles for warmth 
in preference to slate or thatch. Pigs should 
always be supplied with a few coals or cinders, 
which they consume, and which assists digestion. 
Sucking pigs are usually sold under three weeks 
old. After weaning, the sow may still be fed 
upon middlings, a smaller quantity being given, 
— by roots, cabbage, small unsal- 
able potatoes, garden refuse, house waste, a 
few handfuls of grain or beans, some brewers’ 
grains, or if she can be set at liberty, she may be 
allowed to graze, failing which, in spring and 
summer, green food may be supplied in the form 
of clover, vetches, lucerne, or sainfoin. In all 
cases sows and store pigs may receive in addition 
to the above foods buttermilk or whey, but meat 
should never be supplied, although it is a common 
practice to feed it with liberality in the form of 
slaughterhouse offal. It is, too, a common prac- 
tice to turn the pigs of the farm on to the 
stubbles after harvesting, but its wisdom is 
questionable. Whatis saved in food is frequently 
lost in weight, for by excessive foraging and 
undue exercise pigs fail to increase in weight. 
The * may be adopted in the a of store 
pigs or breeding sows if no danger of damage to 
neghboare property is to be apprehended. Pigs 
are inveterate rooters, tearing up pastures and 
meadows unless they are rung, a practice which, 
unnecessary in the sty-kept pig, is imperative 
where animals are turned loose. The simplest 
rings are circular, split, and pointed at one end. 


They are fixed to the snout by the aid of pliers 
e for the p Although the pig is 
reputed to be a dirty animal, cleanliness is most 


essential in the sty, the court, the trough, and 
the food. ed 


Pointe and Judging. The chief — of 
the pig are size, form and — Uovwing 
these are the colour, and in the Berkshire, the 
marking of the head, ears, feet and tail, and 
the form of the face and snout. In judging pigs, 


form should be allied to size, which taken alone 
is not altogether an economical feature. Form 

— Agar pring manag A meat on the 
worst parte of .the i partie oe on 

the best parts, such as the hams, sides, and 


Form also embraces sufficient width of | 


loins. 
where the heart and ha are situated, for 
reed development and pl — udging black 
pigs it is important to Paes whether they have 
artificially blacked to cover white spots or 
weakness in the depth of the colour of the skin. 





1905 had made a 


greatest gain 
nine and twelve nt hie Bid 


a 10° — wil the 


war tb, Bf on 5} os. 
Com: with these figures the gains made 
tho Bensll ll Whites —— at the same time * 
very small, 13:1 oz. for the younger and 12} ox. 
for the older p ‘Pige. At the same exhibition the 
a e by a single pure-bred pig was 
b. 10} oz., for a Large ite just under 


twelve months, while the highest gain for a pair 
of pure-bred 


pigs was 1 lb. 9} oz., made by 





LORD MOBRETON’S PIGGERY AT TORTWORTH COURT 
Height from floor to ridge, 14 ft. 6in. Width (interior), 27 ft.; including yards, 49 ft. 10 in. 


It is also essential 
to determine, in 
judging young pigs, 
whether their age 
is correctly de- } 
ascribed, or whether 

they are represented me 
as younger than ff 
they really are. 
British pigs prac- t 
tically suit all § 
slimates—except in B 
the case of the Tam-! 
worth, which are 
almost _restricted 
to one part of England—and are found 
everywhere. This is, in a measure, owing to the 
fact that pigs are almost essentially aty-fed stock 
largely depending upon purchased food, and, 
therefore, but little influenced by soil, rainfall, 
or temperature. The 
choice of variety chiefly 
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A. Central passage, 149} ft. long by 5 ft. wide. 
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B. Sties. C. Outer yards 


Large Blacks under nine months old. The 
following table, however, supplies details of the 
es gained by pairs and single pigs of the 
breeds and cross-breeds respectively at 

the Smithfield exhibitions of the past three years. 


AVERAGE WEIGHTS AND DAILY GAINS OF FAT PIGS AT SMITHFIELD 


depends upon _ the 
breeder’s individual pre- Average Daily G jain 
ference and the custom BREED AND AGE of Class | Average of 
of the district in which in 1905. | 1908-4-5. 
he lives, this custom a Nina lac | Sma 
being governed in its | Small White—Two pigs under 9 montha ... 206 Q 12°83 
turn by the preferences Two pigs over 9 and under 12 months 243 O 12°18 
of the butcher and the Middle White—Two pigs under9 months .. 287 1 2°68 
dealer: Two piga over 9 and under 12 months 372 1 1°96 
Large " White—Two pigs under 9 months... . 369 1 5°70 
Weights. Young Two pigs over 9 and under 12 months 428 1 4°64 
pigs may gain much | Large _Blask—Two pigs — 9 months — 
as 2 lb. in a but wo pigs over 9 and under 2 months : 
as age increases nae Berkshire—Two pigs under 9 months — 313 1 3°66 
— fatteni : ri Two pigs over 9 and under 12 months . 413 —1 2°85 
ing pe Tamworth—Two pigs under 9 months — 290 1 2°21 
the increase diminishes. Two pigs over 9 and under 12 months .. 413 1 2°58 
The weight gained, too, | Any distinct — — ‘a * — 
pen largely u wo pigs under 9 mont ou . 
rd: — ** Two pigs over 9 = under 12 a os Go : rie 
Single Pig—White breed not above 12 months — 
breed. Thus, the cross- me F— 1B Blac - — 447 1 4°49 
bred pigs under nine *— Berkshire _,, cs S 393 1 211 
months old which Tamworth ,, 423 1 2°74 
showed the highest ” Any — or cross-bred not above 12 
: ‘ ‘ months . * 397 1 3°24 
gain at Smithfield in ; 
Continued 
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4 Assimilation of Knowledge. The Folly of ‘‘Cramming.” True 





Education. Awakening of Self-consciousness. Optimism and Pessimism 






By Dr. C. W. SALEEBY 


The Stupidity of “Cramming.” The 
thoughtful reader will immediately understand 
why it is that cramming is such a useless 
method of study. The whole essence of cram- 
ming is to spend one’s time, not in associating 
the items of one’s knowledge, but in making them 
a3 numerous as ible per unit of time. The 
consequence is that the knowledge so obtained 
is retained only in proportion to the native 
retentiveness of the memory, which, in any case, 
is incapable of improvement, even by assiduous 
cramming for years. This cannot be too 
strongly insisted on—that though facts un- 
questionably come to be remembered by sheer 
repetition, there is no — of the 
memory in consequence ; 80 far as the discipline 
and development of the memory are concerned, 
no mechanical] methods are of any value. This, 
of course, is not the same thing as saying that 
they are of no value in so far as they help us to 
retain the subject to which they are applied ; but 
it remains true that the only means of dis- 
ciplining, developing, and strengthening the 
memory is to be found in association. 

If this be true—and it is true—we are imme- 
diately supplied with a most important touchstone 
of educational systems. For instance, in learning 
how to conjugate a Greek verb, and, indeed, in 
all the learning of languages, which is arbitrary, 
the facts having no reasons that are given to the 
student, and there, therefore, being no associa- 
tions formed—the mental discipline is nil. 

Cramming ie bad Discipline. Now, 
to be quite candid, it does not matter a straw 
what is said by the survivals from the old notions 
of education. They may assert until they are 
exhausted that their methods alone develop the 
mind, despite the unfortunate argument against 
them which their own minds display. In so far 
as this controversy is concerned, the psychology 
of memory is definite, precise, and demonstrative. 
The issue must not be confused. Those who 
recommend an imperfect knowledge of the 
apparently arbitrary grammar of the classics are 
entitled to say, if they please, that their practice 
involves a fine moral discipline ; that it is a good 
thing to the boy who wants to be at the practice 
nets cr un the ice to have to sit down and 
memorise the pluperfect of a Greek verb—a 
tense, by the way, which is never, or hardly 
ever, used by Greek authors. As to the moral 
discipline we are not here concerned. It is not 
our business to appraise the value of the moral 
discipline which consists in making a person do 
what he dislikes to do, on the simple ground that 
he does dislike to do it. 

But in this course we are entitled to consider 
the alleged mental discipline of the so-called 
classical system—which was not practised and 
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would have been execrated as idiotic in classical 
times. The psychology of memory teaches us, 
first of all, that there is no mental discipline 
whatever in cramming, and anyone will recog- 
nise at a glance that learning a declension is 
cramming. Furthermore, the old methods of 
learning by rote —that is to say, i 
without reason, or without the association of 
ideas—inflict a positive injury, besides failing to 
accomplish that development of the mental 
powers which—and not the accumulation of 
undigested knowledge—is the end of education. 
The power of associating becomes atrophied by 
disuse, and the student comes more and more 
to rely either upon vain repetitions or upon the 
artificial devices which are usually known as 
mnemonics. These have an unquestionable 
practical value, comparable to that of large 
pockets in one’s coat ; but they have no more 
value in enabling one to use one’s mental 
possessions well than a large pocket has in 
enabling one to use one’s material possessions. 
To possess a very large number of items of 
information by such means is not to have 
a good memory in any sensible sense of the. 
word. 

The Beat Memory. To have a good 
memory, in the proper sense of the word, is to 
have a good 5 to have a capable and vigorous 
thinking apparatus. It follows unquestionably 
that, in choosing subjects for the earlier scholastic 
education—the so-called primary and secondary 
education—it is necessary either to choose those 
which have utility in themselves, or those a 
knowledge of which depends upon, and in 
its turn tends to produce—accurate, ready, 
complicated, and yet controlled associations of 
ideas. The difference, in a word, is the difference 
between learning the first proposition of Euclid 
so that you are completely nonplussed when 
the letters are changed, or learning it so that 
you do not care what letters are used, and can 
write the whole thing out in algebraic form 
if necessary. 

If our arguments are sound, it follows that 
there is little to be said for the choice of subjects 
which are without utility of their own and with. 
out any value in developing the memory. It is 
perfectly obvious that one might be able to recite 
everything written by Homer—or the “ other 
man of the same name ’’—backwards, while 
standing on one’s head, without having the 
faintest comprehension of what was meant, and 
without even the intelligence of a parrot. That 
is memory of asort. Ultimately it is identical, in 
every essential particular, with the dent of your 
boot on the leg of your table. An impreasion 
was made on table and it retains it, but on 
the whole it is worth rather lees than nothing. 


Belfconsciousness. ff the psychologist 
were asked to name the diatinguining charac. 
teristic of man’s mind, he answer that it 
is self-consciousness—the recognition of himself. 
We may recall Tennyson’s lines: “The baby 
new to earth and sky .. . . hath never thought 
that this is I.” Now we may be all agreed that 
the lower animals have never “ thought that 
this is I.” Even in their highest psychical 
developments, whether in the ant or the beaver 
or the domesticated dog, animals can never be 
credited with self-consciousness. It is scarcely 
less than amazing to notice how confused are 
many people when first they come to consider 
this question. The muddle between conscious- 
ness and self-consciousness in popular psychol 
is like the muddle between will and free-will. 
In the latter case, those who declare that the will 
is not free in the old-fashioned sense, are con- 
stantly asserted to be — that the will does 
not exist at all. Similarly, when self-conscious- 
ness, or the recognition of the self, is denied to the 
lower animals, people often think that we are 
denying their possession of consciousness. 


Difference between Man and the 
Animale. What, then, is the differentia be- 
tween consciousness and self-consciousness? It 
is surely expressed in the words of the poet who 
says that man is “ A being of a large discourse, 
looking before and after.’’ The self-conscious 
being is one who has come to identify himself as 
an independent thinking being, who can recall the 
past, saying to himself, ‘I was there,” and who 
may anticipate the future, saying: ‘‘ That will 
happen to me.” There is no evidence whatever 
that this faculty of looking before and after is to be 
found in any of the lower animals. While we can- 
not too strongly insist in these days upon the con- 
tinuity of man with his inferiors in the animal 
scale, and while we know that comparative 
peychology is the key to many of the problems of 

uman psychology, we must nevertheless frank] 
recognise and point out any distinguishing mar 
of man, wherever itis to be found. This is neces- 
sary, indeed, for our own credit. However highly 
animals may be trained—by means of the inter- 
vention of man’s mind—there remains an almost 
immeasurable gap between the highest intelli- 
gence displayed by any animal, even if it be a 
genius among chimpanzees, and the average 
mind of man. Our psychology will be apt to be 
laughed at if, in our analysis of various types of 
mind, we are unable to point to any processes, 
in the case of man, which serve to explain the 
gigantic gap that separates him from his nearest 
relatives. 

The Child’s Beginnings. Of course, it 
is necessary for us to trace self-consciousness 
to its beginnings as far as possible. If we 
seek to find its germ in the lower animals, we 
meet with very little success. It is exceedingly 
difficult to d anything but the barest 
rudiments of this faculty in them. So we must 
turn to the developing human being; and it 
is an exceedi interesting inquiry to begin 
with the —— has“ never thought that 
this is I,” and to trace the gradual development 
of the conception of self through its various 


es. It is quite impossible here to go into such 
2 dificult question at due length. Mer would 
we insist upon the peculiar importance of the 
study, since it concerns itself with, and there- 
fore serves in some to explain, the 
development of that conception or ‘faculty 
which is the only unique mark of man, and 
which is the necessary condition of all those 
—— powers and achievements which distinguish 

im. 


Two points we may note in order to appetise 
the render to feed himself. The first is t an the 
child begins by identifying its own body as an 
independent entity. Its recognition of the fact 
that its hand belongs to itself, in a sense that 
its toy does not, is comparatively early. It 
is much later that the child identifies its foot 
as its own property in this complete sense. 
Gradually, however, beginning with the hand, 
the whole body is identified as in a special 
sense a personal possession. And it is from 
this recognition that the recognition of the self 
springs later. 

Personality. The second point we may 
note is that the recognition of the self is long 
preceded by a recognition of the personal identity 
of the child, though the child docs not identify 
that person with himself. The consequence is 
that he speaks of himself in the third po2rson. 
Long before he has learnt the use of J, and can 
say * I want this,” he says, ‘‘ Baby wants this.” 
He has now gone so far as to recognise himself 
as an — entity, but ho has not yet 
come to identify the identity recognised with 
the self that recognises it. But after a time he 
ceases to act as his own spokesman, and in 
some dim, haif-unconscious way he comes to 
accept for himself the doctrine of which 
Descartes made so much -Cogito. ergo sum. I 
think, therefore I am. 

It would lead us too far afield to inquire into the 
various disorders and peculiarities which self- 
consciousness may display. It is obvious that we 
have n to raise the whole conception of 
personality, and this woul lead us, if we followed 
it, to the amazing changes of personality which 
result from the action of drugs and disease, and 
also to the whole question of multiple personality 
where, to the old-fashioned thinker, it would 
appear that several souls had united in one body 
—now one, now another—proclaiming itself as 
the sole occupant. 


If Memory were Abolished. Our 
business here, however, is more properly with 
the normal mind, and the point on which 
we must insist is this, that the question of 
memory can never be divorced from that of self. 
consciousness. It is not by accident that we have 
passed from the consideration of one to that of the 
other. One can know oneself as oneself only, in 
virtue of past experience. We are self-conscious 
creatures simply and exactly because we are able 
to live in the past and the future as well as the 
present. But abolish all memory—abolish not 
merely your recognised and available knowledge, 
but abolish all memory whatsoever—the firmly 
organised memory of your nervous tiasues in 
virtue of which you tend to have certain habits, 
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and all those memories which consist in modi- 
fications of your nervous tissue in consequence of 
past experience. What, then, will remain of 
— ———— and your consciousness of self ? 
ese considerations are the key to the under- 
standing of the mind diseased in many of its 
instances. We come to see how, in many curious 
changes of character, temp:rament, and person- 
ality, there has been tampering with the physical 
— of memory, and that this is the key to the 
acts. 


Self-consciouseneses and Internal 
Sensations. In considering the question of 
self-consciousness there is one practical matter 
which is of equal interest both to psychology and 
to medicine; and this is the part which the 
internal sensations play in self-consciousness. 
But we have insisted already in this course 
upon the importance of what may convenientl 
be called organic sensation. It is scarcely possible 
for us to conceive of ourselves at any moment 
except with some sort of conscious or unconscious 
appreciation of our state in terms of pleasure and 
pain. I say, for instance, “I am feeling very fit 
this morning,” or ‘“‘I am out of sorts,” or “I 
am depressed,” and so on and so on. The self is 
not only recognised as the self, but is recognised 
as having a particular state of well-being or ill- 
being, and ultimately all our acts are devoted— 
and this includes even our most unselfish acts— 
to the promotion of the well-being of the self. 
Now it is necessary here to insist that organic 
sensation plays a most extraordinary part in 
determining how far the self finds itself in a 
state of well-being or ill-being 

We must further insist, in the strongest possible 
language, that the part played by organic sensa- 
tion in this respect is out of all proportion to its 
intrinsic importance. Now this is not generally 
recognised except by the student who has seen 
mind on its abnormal side. 


Optimiam and Pessimism. Commonly, 
we assume that optimism and pessimism, the 
looking on the bright side of things or on their 
dark side, and, in general, the judgments of the 
optimistic philosophers like Leibnitz, or the later 
philosophers, Schopenhauer and Nietzsche, those 
appalling pessimists, are intellectual and rational 
conclusions of the unbiassed reasoning faculty. 
Now it may be a very materialistic comment, 
but it is nevertheless a mere platitude to those 
who are acquainted with the facts, that optimism 
and pessimiam are very largely matters of diges- 
tion. That is the crudest way of putting it. In 
more general terms we may say that the whole 
vague and apparently negligible mass of sensa- 
tions which reach us from the interior of our 
bodies influence the consciousness of self so as 
to make the self appear happy when one is in 
good health. But in the course of a very large 
mumber of disorders, ranging from the most 
trivial indigestion to the gravest and most perma- 
nent disease of the brain, these organic sensa- 
tions may be modified with the most astonishing 
consequences. In one series of oases the self is 
raised to a state of preposterous exaltation. 


A dying pauper, his whole body riddled with 
dices nay perfectly happy, and more than 


ectl , imagining himself to be the 
Bake o —ES or the Maker of all things, 
and writing cheques for millions where he has 
not a halfpenny. Such may be the influence of 
diso organic sensation upon the self, or, 
if you please, upon the self’s conception of itself. 

In another series of cases, where every possible 
circumstance makes for happiness, where the 

atient may have a joyful and reassuring creed, 

iends, ease, and honour, his self is in a state of 
permanent misery. Familiar to all is the instance 
of poor Cowper. Organic sensation in such cases is 
disordered—whether in the terminals of the nerves 
in the organs or in the nerve-cells themselves 
in the brain, does not matter. The point is that 
in both classes of case the state of the self, biassed 
in one direction by what would appear to be an 
overwhelming number of external causes of the 
most potent kind, and biassed in the other direc- 
tion by a mere vague group of organic sensations 
which cannot even be identified in consciousness, 
is irresistibly determined by these last, so that 
with every external cause for despondency and 
despair and even self-disgust, the self may be 
radiantly happy, while with every external cause 
for happiness, the self may yet be plunged in the 
very Inferno of despair. 

The Mind is a “Whole.” It is not 
possible to arrange psychology in such a simple 
fashion as one arranges chemistry, for instance, 
when considering one group of elements after 
another, For the mind, which is our object of 
study, is a whole. Nevertheless, we are pr i 
on & definite plan. Proceeding from sensations 
and the immediate consequences of sensations 
in compelling the attention and in leading to 
action, we discussed the process by which the 
sensations of the past can be recalled in the 
present or, if not definitely recalled, can, at any 
rate, play their part. We went on to show that 
their principal part—and this applies to all 
memories, not merely those of simple sensations 
—is found in their providing the possibility of 
self-consciousness, and the making of a being who 
looks before and after. We then proceeded to 
show how the attitude of this being to existence 
is determined partly by his past experience, 
partly by his memories, but also, and in a most 
remarkable degree, by present sensations which 
do not form part of his experience in the ordinary 
sense, since they have nothing to do with the 
world around him—animate or inanimate—but 
depend upon his own internal constitution. Then 
we saw how the influence of these internal 
sensations may be directed so as to cause a man 
to be at the one extreme an optimist, and at the . 
other a pessimist. This leads us to the extremely 
important matter of the psychological analysis of 
optimism and pessimism—a matter of great prac- 
tical importance, and greatly neglected. When 
we have considered it as fully as space allows, 
we shall be prepared for a better understandi 
of one of great subjects of psychology— 
namely, pleasure and pain. 


Continucd 
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MINING AND QUARRYING 


The Importance and Development of Mining and . Mineral 
ig and Quarrying 


Deposits : Their Location and 


MIN ING and quarrying are those industries 

which have for their object the extraction 
of useful minera!s from the crust of the earth. 
It is particularly significant that by means of 
capital and labour they create wealth by render- 
ing useful and marketable materials which are 
unproductive and unremunerative as long as they 
remain undisturbed in the earth. They are of 
extreme antiquity, and are alluded to directly 
or indirectly in the Bible and other ancient 
records. In fact, their influence on civilisation 
has been remarkable, and there is very little 
doubt that the progress of the human race has 
always advanced hand in hand with the better 
utilisation of the products of the mincral king- 
dom, or, in other words, with the fruits of mining 
and quarrying. This is true from the most 
ancient times to the present day. Archeologists 
even classify the past periods of human existence 
as the Stone Age, thy Newer Stone Age, the 


Bronze Age, and soon, gauging the advance- © 


ment of humanity by the better use it made of 
mineral products. 

Why are Mining and Quarrying 
Important ? ‘Tho reason for theirimportance 
is not far to seck, for 
do not mining and 
quarrying provide the 
sinews of warfare in the 
form of coin, and the 
bone and muscle as well 
in the form of fortifica- 
tions and warships, guns 
and ammunition, all 
mainly of- mineral origin, 
leaving, so to speak, the 
nerves, brain, and flesh 
of warfare to the animal 
and vegetable kingdom ? 
Fighting is here placed 
first because we are 
always fighting some- 
thing or somebody. 
Moreover, a Rove fighter 
can mine and quarry or 
do anything else in peace. 

The position of these 
industries in peaceful 
occupations is, however, 
equally well attested, 
for they provide material 
for our buildings, for 
our means of communi- 
cation—roads, railroads, 


or ships—for our fuel, for our machinery, 
and what not. In fact, one of the few things 


we do not do with minerals is to devour them 
in bulk, although we consume them plentifully 
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in the form of mineral waters, medicines, and 
— our — 

e object of mining and quarrying is, and 
always has been, to supply the world: with its 
mineral requirements. Jn achieving that, they 
give, and have given, employment to vast 
numbers of pcople and toimmense amounts of 
money, both, when expressed numerically, going 
into many many millions, and both always on 
the increase. In our own country, in 1904, there 
were 877,057 people employed in mines and 
97,577 in quarries, and minerals of the valuo 
of £97,477,639 were produced. The mere exist- 
ence of mineral wealth in a district is not 
sufficient ; it must be mined or quarried to be 
turned to account. Moreover, the demands 
for mineral —— is sO great that deposits 
are constantly being sought in all parts of tho 
world, and wherever and whenever possible, 
are worked as a result. | 


What Mining and Quarrying Produce. 
The significance of mining and quarrying will 
perhaps even be better appreciated when some 
of the varied products are mentioned. They 
include the ores from which are obtained the 
wo]l-known metals : gold, 
silver, copper, iron, 
zinc, tin, quicksilver, and 
the lesser-known metals, 
manganesc, nickel, cobalt, 
uluminium, arsenic, anti- 
mony, bismuth,  chro- 
mium, platinum, tung- 
sten, vanadium, uranium 
(radium), etc. They in- 
clude also precious 
stones, ornamental stones, 
building stones,  mill- 
stones, grindstones, oil- 
stones, whetstones, slates, 
and such like; the fuels 
and allied minerals: coal, 
peat, ozokerite, petro- 
leum, natural gas, oil- 
shale, jet, graphite, 
bitumen, asphalt, amber, 
etc.; clays of different 
kinds for pottery, for 
earthenware, for brick- 
making, etc.; gravel, 
chalk, cement, gypsum, 
bauxite, felspar, flint, 
fluorspar, fullers’ earth, 
lime, marl, pumice, 
ganister, sand, etc ; attritive material, such as 
emery, quartz, garnet ; chemical substances, such 
as alum, bromine, iodine, barytes, ’ 
potash, soda, potassium salt, pyrites, saltpetres, 


strontium, sulphur, monazite, common salt, 
eto. ; ts, mineral waters, carbonic acid, 
phos tes, and such sundries as asbestos, 
orial earth, mica, telc, and rare earths. 
The us>ful minerals we produce in our own 
country include the _ 
— alum shale, 
areénical pyrites, bary- 
tes, bauxite, chert and 
flint, clay and shale, coal, 
copper ore, copper pre- 
cipitate, fluorspar, gold 
ore, gravel and sand, 
um, igneous rocks, 


iron ore, iron pyrites, | t 


lead ore, limestone, 
manganese ore, mica, 
natural gas, ochre, 
umber, oil-shale, phos- 
phate of lime, salt, sand- 





wealth entirely to mining 
enterprises; the same is true of Australia, 
Now Zealand, and South and West Africa. 
In fact, had the few square miles of territory in 
the Transvaal been merely agricultural country, 
a and not d bearing, 
there would have been 
no vast accumulation of 
peoples of different 
nations, no South African 
War, and no Chinese 
labour question for the 
. 1906 electorate. Mining, 
too, is not restricted to 
any icular zone ; the 
torrid zone, the two 
temperate zones, and 
even the Arctic zone are 
invaded by the intrepid 
workers in these indus- 





stone, silver ore,sulphate JM i wt SE tries. In fact, many 
of strontia, tin ore, 9 worxinas IN MIOCENE LIGNITE at POPulous ions in the 
uranium ore, wolfram BOVEY TRACY, DEVONSHIRE world would be sup- 
and zine ore. It will be i porting a very scanty 


seen that civilisation 
would indeed be quite impossible without many 
of the products of mining and quarrying. 

Information about these products has already 
been furnished and is accessible to the reader 
in the courses on Building. Materials and 
Struotures, Geology, Chemistry, etc., so do not 
call for repetition here. 

Extent of the Mining Field. The entire 
world is the field of mining op2rations ; in fact, to 
the workers in these industries we owe the 
discovery of many new places, the development 
of many countries, the foundation of townships, 
and the establishment of whole communities. 
This was true in the days gone by, and is true 
now. Many towns in Western America owe 
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population, or even none 
at all, were it not for mining and quarry- 
ing operations. 

The man who adopts mining for a livelihood 
should have no aversion from adventure and 
travel, for it would be difficult indeed to find 
‘a country where mining or quarrying operations 
of some sort are not in progress. In connection 
with these industries it may well be said that 
the world is their field. 

The Scene of Activity. The crust of 
the earth is the region of the miners’ and 
— activity where they do their 

elving and digging ; but, again, the courses 
on Geography and Geology have dealt so fully 
with this subject that here it is neccessary 
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only to make a passing reference to this part of 
our subject. In the course on Geography it 
has been demonstrated that the solid outside 
or crust of the earth, although only a very 
insignificant proportion of the whole mass of 
the earth, is very diversified in configuration, 
here rising into mountains, there sinking into 
immense basins and valleys, some filled by 
the ocean, some by inland seas and lakes. 
The study of geology has shown that this 
crust is made up of different kinds of rocks, 
some of which consist of material that has 
cooled down from a molten state and are called 
igneous rocks, others consisting of material that 
has been deposited from water in layers, and are 
called sedimentary, stratified, or aqueous rocks, 
while others again, consisting of igneous or sedi- 
mentary rocks altered in the mass, are called 
metamorphic rocks. These rocks, it has been 
shown, have been subjected to various powerful 
agencies throughout immense periods of time, and 
have not only been worn away, dislocated, 
shifted, and tumbled about, but have become 
jointed, cracked, fissured, crushed, crumpled, 
folded, and what not. These disturbing influ- 
ences have, in fact, given rise to the various 
irregularities of the crust of the earth, including 
the mountains, valleys, ravines, plains, and 
faults. Many examples of this will be en- 
countered in subsequent figures, but 8 furnishes 
a very good example of folding, with the anti- 
cline at A B C, and the synclinal basin at D. 
The men at E and F furnish a scale for the size 
of the banks, while the surface at 
G H shows how denuding agencies 
have worn down these beds to an 
almost dead level at the surface, 

Location of Mineral 
Deposits. Where are useful 
minerals found in the crust of 
the earth may well be the next 
question. They are in some cases 
found constituting the entire 
mass of stratified, igneous, and 
metamorphic rocks, but they form 
in other instances mere deposits in such rocks. 
They are found throughout the whole series of 
geological ages from Archwan to the most 
reeent, although certain valuable mineral deposits 
do affect certain areas and certain associations 
Finally, they may be found in the mountain, in 
the valley, in the plain, and even below water. 
And the deposits are called according to their 
character and position—alluvial deposits, beds or 
seams, veins OF masses. 
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Alluvial Deposits. Alluvial deposits are 
those found — the bottoms of ancient or 
modern river valleys, and consist of the waste 
material which has been oarried down by 
rivers and deposited wherever or whenever the 
current became sluggish. They consist of irre- 
gular layers of gravel, sand, clay, interspersed 
with organic detritus, pebbles, and even boulders. 
Sometimes only one of these materials prevails, 
sometimes two or more of them. The gravel pits 
in the Thames Valley, the tin deposits of the 
Red River in Cornwall, the gold placers of 
California, New Zealand, and Western Siberia 
are examples of such deposits, of which a vast 
number occur in different parts of the world. 

Beda or Seams. A bed or seam is simply 
a special member of a group of stratified rocks ; 
it therefore partakes of the characters of stratified 
rocks [see GroLocy], may be horizontal, in- 
clined, folded, or faulted. It may extend in 
length and breadth for thousands of yards, or 
may be confined toa restricted area. It may be 
uniformly a few inches or many feet thick, or 
it may vary considerably in thickness, dwindling 
away gradually in one part, while increasing 
in size in another. A bed may even be split into 
two or more seams by the interstratification of 
some parting or worthless rock. Seams are also 
occasionally interrupted and altered by the 
intrusion of igneous rocks; the whin-sill in 
Northumberland is an example of this kind of 
disturbance. At other times gaps occur in 
seams, representing the bed of an ancient river ; 
——=~ these are known as wash-outs or 
» ' 2 dumb-faults. But, in spite of 
agit these irregularities, a bed is much 
more uniform in thickness and 
+ composition than a vein. As in 
‘tag =the case of other stratified rocks, 

vj the direction of its length is 
— called the strike, and the direction 
‘Mg of its breadth or inclination the 
dip. The bed immediately above 
is known as the roof, and the 
one below it as the floor. In 
the photograph of a stratified deposit [2] the 
strike of the beds is across the figure, and the 
dip is away from the spectator, and in 
referenee to the seam of light material B, A is 
the roof, and C is the flour. In 8 it will be 
seen that the same beds may dip in — 
directions as at the positions A and C. e of 
the most — of seams rye — 
from a mining quarrying point of view 
the system of joints in three different planes so 
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deposits. So, too, arte lime- 
atone, sandstone, chalk, slate, and such deposits ; 
as well as the smaller of iron ore, of brick 
earth, and of some other materials included in 
the list of useful mineral deposita, 
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6. DIAGRAM OF NORMAL FAULT 


Veins, or Lodes. Veins, or lodes, are 
deposita that take a tabular or sheetlike form, 
and extend with more or less verticality into 
the ground, the materia] in them being different 
to that of the surrounding rock (18). ey may 
extend into the ground to a great depth or be 
quite shallow ; they may stretch across country 
for miles, either availing themselves, or not, of 
any natural divisions of tho rocks in which the 
ooour, They may occur in any kind of ground, 
but are more — encountered in the 
older stratified rocks, in metamorphic and in 
igneous districta, than in the nower stratified 
formations. They may vary in width or thicknoss 
from a fow inches to many feet even in the 
same deposit. The contents mostly form a more 
or leas confused mass, although there is always 
a certain amount of regularity of distribution ; but 
frequently they form two or threo or even several 
more of continuous asheeta of distinct 
minerals, such, for instance, as quartz, fluorspar, 
calcite, blende, galena, pyrites, and suchlike, 
which run parallel with the length and breadth 
of the vein, and consequently give such veins in 
cross-section a banded structure or appearance. 
In adistrict where veins occur there are generally 
several veins running more or less parallel, and 
others, again, running in a different direction ; 
the latter are known simply as faults or cross 
courses if they are not mineralised—that is. 
if they contain only worthless minerals. If. 
however, they are mineralised, they are called 
counter veins. 

Different Forme of Veins. However, 
it must always be remembered that all veins are 
fissures or cracks that have become filled up. 
Veins that penetrate deeply into the ground and 


take a course across country are called 
fesure veine. en, on the con , the vein 
only a little way into the and does not 


extend far or strongly across country, it is known 
23378 





as a gash vein » when the rocks on each side of 
the veins are different, the vein is known as a 
contact vein, and when the vein is not mineralised 
it is known as a barren vein. The rock through 
which the vein runs is known as the coustry, or 
frequently as the cowntry rock. The direction that 
the vein takes across country is known as the 
ground the dip when compared with the hor! 
e di compa i i- 
zontal, but the hade or underlie when the inclina- 
tion is compared with the vertical. Both the 
strike and dip may vary in direction within a few 
feet, ao that although in the long run they have a 
genera] direction, the course is often irregularly 
serpentine in case of the strike, and somewhat 
choppily wavy in the case of the dip. The con- 
taining sides are known as the walls, the upper 
one as the hanging wall [1a], the under one as 
the foot wall {1c}, and owing to vagaries of dip 
occasionally the foot wall may for some distance 
be really a hanging wall, or the reverse may be 
the case, but to avoid confusion the original 
names should be adhered to. The thickness of 
a vein is measured on a line ttaken at right 
angles to the walls across the vein. 
ein Formation. Veins are not filled 
solely with useful minerals or ore, for more 
frequently than otherwise the accompanying 
minerals known as vein-rock, vein-stuff, matriz 
and gangue are worthless, and constitute the pre- 
ponderating part of the filli Frequently, too, 
a layer of clay, known as selvage or gouge, lines 
the inside of the walls of veins, while another 
intruder in veins occasionally encounterd, and 
known as a horse, consists of a piece of the country 
that has fallen in during the pcriod of filling, and 
has become included in the contents ; this may 
be quite small and inconsiderable, or very large, 
and measure many feet high, many feet thick, 
and many feet long. It is noteworthy that the 
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7. DIAGRAM OF REVERSED FAULT 


mineralisation or content of useful mineral in a 
vein is far from regular. In places it may be 
rich, even very rich, and elsewhere it may be 
poor, or even barren ; and what is worse, may 
thin down and die out, or pinch out, as it is 
termed. Fortunately, however, the rich parts 
often prevail for some distance, both on strike 
and dip; and according to the fancy of the 
miner, and the tion and richness and 
ee eee ee 
shoot, 2 pockel, a bunch, a pipe, a chimney, & 
course of ore, and even other fanciful names. 


Another feature associated with veins is the 
occurrence of smaller veins, which appear some- 
times to run into, and sometimes to branch from, 
the main veins and are known as leaders, 
branches, feeders, droppers, strings. In some 
cases, again, useful mineral is contained in a 
network of small veins which intersect the 
country or the vein-rock at all lea, forming 
what are known as stockworks, which about form 
the border line between masses and veins. 

To obtain a good idea of a vein, two sheets of 
slightly crump per should be held steeply 
inclined and el to one another, so as to 
leave a space between them ; then imagine this 

filled with vein-rock, etc., and the space 
beyond the pieces of paper to be the country. 
The upper sheet of paper would represent the 
hanging wall, the lower one the foot wall, the 
inclination the dip or hade, and so on. The 
crumplings would serve to demonstrate the local 
variations in thickness, dip, and strike. 

Masses. Masses of useful minerals may con- 
est cf great . 
bosses of meta- | 
morphosed or 
igneous _— rock, 
such as many of 
the deposits of 
basalt, granite, 
syenite, etc., $0 
extensively 
quarried for 





occasionally exerts a marked influence on the 
character of the contents of a vein or maas, 
and in some cases a change in country is accom- 
Fanied by achango in the atructure of aviin. In 
the Alston Moor district in Cumberland, for 
instance, the veins of lead ore pass through beds 
of limestone, sandstone, and shale, and are 
usually more productive in the limestone than 
in the sandstone or shale. In Derbyshire, the 
lead deposits are productive in the limestone, 
but rarely yield ore in the inter-bedded igneous 
rock, locally known asa wadstune. In Cornwall, 
the veins in the clay-slate, or killas, bear chiefly 
copper, while the same veins in granite below 
carry tin. At Wortherton mine, in Shropshire, 
the deposits of barytes can be worked where tho 
adjacent rock is volcanic ash, but are valueless 
in the shale country of the district. The kind- 
ness or otherwise of the country, moreover, is a 
very important factor in the working. 

Faulte in Seame. ()f all the troubles that 
useful mineral deposits suffer, faults are the most 
common and 
avat- 
ne aults 
affect the useful 
deposits in 
exactly the samo 
way as they 
affect other de- 

mits dealt with 
in the Geological 
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most 


building pur⸗ course, and 
poses and rosd —— — — — therefore wo 
making, and 8. FAULTED SEAM IN A BOWEMIAN COALMINE need — consider 
masses of them solely from 


marble ; or they may consist of small or large 
accumulations of useful mineral filling joints and 
cavities in rock, such as th: iron ore depo its of 
OCumberland. Or, again, they may consist of 
stratified or unstratified rocks, simply mixed 
with or impregnated with useful mineral. The 
copper bearing slates of Mansfeld, in Germany, 
and the lead ore deposits of Mechernich, in Prus- 
sian Rheinland, are examples of such masses in 
stratified rocks ; .while the tin capels in Corn- 
wall are examples of them in unstratified rock. 
The famous saddle reefs of Bendigo, Victoria, 
may be regarded as forming the border line 
between masses and bedded deporits. These 
are illustrated in 5. They occupy fissures that, 
owing to the bedding of the strata, have 
assumed a shape that in cross-section has the 
appearance of a saddle. The enclosed rocks 
B and C are contorted slates and sandstones 
of Lower S.lurian age. The reefs are shown at 
Aand D. In fact, in the distribution of the 
useful material, and in general character, masses 
are, like beds and seams, more regular than 
veins, but their magnitude is uncertain. 
Outcrop. The outcrop is that of any 
deporit which reaches the surface, whether it be 
om a hill, in a bens cliff face. The oatctop 
chown [4] is a striking feature in the otherwise 
fiat country, and forms the crown'‘ng ridge of a 
range of h:lis about three miles long. 
Deposits Vary with Character of the 
Country. The character of the country 


& mining point of view. Only the simplest 
cases, which also are those most frequently 
encountered, can be considered here; aep faults 
and trough faults, etc, are of rarer occurrence. 
A bed or seam is said to be thrown when 
displaced by a fault, while a vein is heaved, 
the displacement being more or leas vertical 
in the former, and Jatcral in tho latter 
case. When a fault is encountered in working 
& seam, it is recognised by the sudden 
termination at a wall of other rock ; the point 
of contact first obrerved should be carefully 
noted, and if the interruption bo first detected 
in the roof, and slant away towards the floor, 
the throw is most likely a dewn-throw, and the 
continuation of the seam on the other side of the 
fault would be found by cutting through the fault 
and conducting exploratory operations down- 
wards. The contrary condition of thing» would 
indicate an wup-throw; then the exploratory 
operations would be directed upwards. Boring 
comes in useful for this purpose. If the seam is 
not found within a reasonable distance, a 
reversed fault may be the cause of the trouble, 
and the exploratory operations would be con- 


ducted to test — 
In the diagrams | sap rif aap hapa of faults 
eac 


lap faalt (7) Cee re 

of the fault AB, or DC the vertical displace- 
ment, DE the overthrust; HI in the horizontal 
displacement, and a shaft sunk within this area 
would encounter the seam twice; it is hence 
known aa the repeat. 

In 8 is shown an actual occurrence encoun- 
tered in a coalmine in Bohemia. The fault was 
first ohacrved in working the seam on the right, 
where the end of a level ia shown. Roreholen 
Nos, 1.2. and 3 


were succeanively —— 
put down, and | be fi, 
the hade of one I Gyr 
of the faults, A —— 
(for there are — — 
two of them — Wate. 
step faults, in ae 


fact) as well a» 9) pay FOR GOLD WASHING 
the position of . 
the continuation of the seam, determined. 
Then the inchned drivage indicated was made, 
starting fiom the level on the right, boreholes 
being put out at intervals, as shown, to 
investigate matters further. These Loreholes 
dinctuaed the position of the intermediate portion 
of the seun, and, by means of the last upward 
borehole from the inchned drivage, the existence 
of the second fault, B. From felt to right the 
faults are up-throws; from right to left down. 
throws. The throw of the first is 15 {t., of the 
ercond over 100 ft.; the slip OO ft, and 140 ft. 
teapectively, and the shift a few feet and 50 ft. 
The incline as shown is 285 ft. long. 

Faulte in Veins. In the case of a vein 
the angle that the vein makes with the fault or 
ctoas-course should aiwaya be carefully observed 
and in moat casew the continuation of the vein 
will be found on the side of the greater angle. 
In 6 the angles the seam make: with the 
fault at Land E are greater than those at 
D and G. Various investigators have studied 
the question of fault, and one of these, 
Aammerman, bas lad down the following rule 
for finding the vein on the other aide of a fault. 
The line of atrike of the fault in set down u 
paper, and the horizontal projection of the * 
of intersection ws ascertained by construction. 
and from the point where the fault is met by the 
lade a ine at right angles to the fault i drawn 
towards ita opposite wall. Then, after cutting 
through the fault, the continuation of the lode is 
ta be sought on that side of the line of inter- 
section that this cular falls. 

Pointe about Faults. The heave of a 
vein is called right-hand or left-hand, according 
oe en the heared portion of the 
vein. It will be observed that the term up- 





PROSPECTOR’ S 
HAMMER 
(Harnly Pick Co) 


throw, down-throw, right-hand heave, left-han 
heave, are simply relative terms, for a right- 
hand heave ed from the other side 
becomes a left-hand heave, and a down-throw 
in the same way becomes an up-throw. Pieces 
of cardboard fitted together at different les 
and inclinations ma advantageously be te 
stady the effects of faults on veins. Having now 
learnt zomething about thecharacterand peculiari- 
ties of valuable mineral deposits, the methods 
used to discover them may next be considered. 
Proepector’s Equipment. The equip- 
ment for Laer ay of discovery is a matter for 
serious consideration, as it is extremely import- 
ant not to be over-burdened with impedimenta. 
The outfit, however, should include a pick, a 
small chisel or gad, a hammer [10]—the pik 
and hammer can be combined in one imple- 
ment—a apade, a shallow circular iron dish 
with sloping sides called a pan [9], a pocket lens, 
a pocket-knife, a magnet, a clinometer, a com- 
pass—or better still, a clinometer and vertical 
angie scale combined with a prismatic compass 
-—& tape or steel band measure, and a foot-rule ; 
while small bags for holding specimens, and 
pockets, or a larger bag in which to carry them, 
are indispensable. It is well to have a blow- 
pipe set with reagents, and a set of minerals 
or testing hardness, acceasible in the camp if 
not in the field ; and in many instances a balance 
and weights are useful. Of course pencils, pens. 
and notebooks are cesential ; if the latter are of 
squared paper they are particularly useful for 
sketching to scale. 
Use of the Appliances. The 
—F serves for breaking ground, the 
ammer for smashing and crushing 
lumps, the chisel or gad for working 
out fossils or minerals, the spade for 
handling the broken material, the 
pan for washing crushed material, 
rand, or loose dirt, eto. For the last- 
mentioned purpose the dirt is put 
into the pan and mingled with water, 
a awinging and circular motion is given 
to the pan so as to cause the whole 
sloppy magma to swirl round, and by. 
repeatedly washing away the lighter 
matter off the edge, only the heavier 
matter containing e valuable 
material remains, and can be esti- 
mated and examined with the pocket 
Jena and magnet, and if ta and 
blowpipes are available may be further tested. 
The ———— — ** set. serve for 
examining of roc. useful minerals, and 
iaolated —— themeclves. The compass and 
other instruments serve for finding the way and 
observing the direction of strikes, dips, etc., 
while hade or dip can be measured by the 
chnometer. A very considerable amount of 
information can be obtained by the adroit use 
of these few simple appliances. 
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SIMPLE EQUATIONS 


48. An equation states that two algebraical 
ex ions are equal. The two expressions are 
called sides of the equation. 

If, however, the two expressions are equal for 
all values of the letters involved, the equation 
is generally called an identity. The name 
equation is applied to the cases in which the 
— are only equal for some particular 
values of the letters involved. 

For example, 

(x + a) (x + b) = 27+ (a+ 5b) r+ ab 
is an identity, since these two expressions are 


always equal whatever the values of z, a, and 4 


may be. 

Br+7= 2r+9 
is an equation, since the two expressions 3r ¢ ¢ 
and 2r + 9 are only equal in the particular case 
where z = 2. 

#4. In the Intter example, zx in called the un- 
known quantity. The process of finding the 
value, or values, of the unknown quantity for 
which the equation is true is called adring the 
equation. These values are called the svots of 
the equation, and are said to satisfy the 
equation. 

It is usual to express unknown quantities, 
whose values have to be found, by letters from 
the end of the alphabet, z, y, z. Quantities 
whose values are sup to be known are 
represented by letters from the beginning of the 
alphabet, a, b, c. 

45. If equations contain only the first power 
of the unknown quantities they are called simpde 
equations, or equations of the first degree. 

We shall first consider equations which con- 
tain only one unknown quantity. 

Suppose we have to solve the equation 

4r—3 = 2x + 7. (1) 

Since these two expressions, 4r — 3 and Zz 4 7, 
are equal, the results obtained by subtracting 
2x from each of them will be — 

Therefore 

4x —-3-—2r = 2r+ 7-22; 
oF, 
4x —3—27 = 7. 

Again, if we now add 3 to each side of the 
equation, the two sides will still be equal. 

Hence, 

4z~-3-27+ 327+ 3; 
, 
4x-2r=7+3. ... (2) 

Compare the result (2) with the original 
equation (1). Each contains the same terms, 
bat in (2) the terms which contain z are on one 
side of equation, and the numericel terms 
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are on the other. Also, we see that the term 
2z in (1) is on the right, and is +, while in (2) 
it is on the left and ia -. Similarly, - 3 on the 
left of (L) becomes 4+. 3 on the right of (2). 
That is, tre may move a term from one side of an 
equation to the other, provided twe change its sign. 
A term which is moved from one aide to the 
other is said to he (ransposed. 

If we now collect the terms on cach side of 
(2) we get. 

Zr 10; 
and it is clear that if we divide equal quantities 
by the same quantity, the quotienta will be 
equal. Hence, we now divide both sides of the 
equation by 2, and obtain the result. 2-6. 

46. The essential part. of the process, then, ia 
to put all terme which contain the unknown 
quantity on fo one side of the equation, and all 
other terns on to the other side, romembering 
that when we transpose a term we must change 
its sign. We then collect the terms on each 
side of the equation, and, finally, divide both 
sides by the coefficient. of the unknown 
quantity. 

Very often, however, the equation requires 
some nimplifiention before we arc able to trans. 
wee the terms, as will be seen from the follow. 
ing examples : 

xample 1. Solve 4 (2 -3)~2 = 2 (r-1). 

Here we must first remove the bracketa. 
Thus, 

4x—-12-—27 = Ixr-2. 
Transponing, 
4x—x-—2r = -2 4 12. 
Collecting terms, 
r- 10 Ang. 


The student can always tersfy his resulta. -1e., 
test whether the value found doen satiafy the 
equation —by substituting the value in both 
sides of the equation, 

Thus, in Example 1, if we putz: lin the 
left side of the equation, we obtain 

4 (10-3) - 10. which equals 18. 


Again, putting z = 10 in the right. side of the 
equation we get 20-2, or 18. Since the two 
results agree, we know that the solution is 
correct. 

Example 3. Solve 

ar-3 5p. 1 
25 4 3 7 - 5 4 ° 

It is evident that if the ides of the equation 
are equal, the producta obtained hy multiplying 
both sides by the same quantity will be rig 
We multiply all through by 12, the L.C.M. of 
the denominators 2, 3, 4, and thus get rid of 
the fractions. 
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MATHEMATIC® 
For —— equals 6(æ + 1), 
2 (2 —*) equals 4 (22-3), 
and #0 on. ; 
Hence, the working of our equation is written 
out as follows, 
fractions, - | 
6 (z+ 1) + 6 (92-3) = 00 — 3 (32 ~ 1), 
or 
e+ 6+ Be- 18 = 00-92 +3, 
6s + Ga + Orw G4 34 12-6, 
Collecting terms, 
Dividing by 23, 


Tie - 69. 


zz Ana. 


‘With a little practice, the fractions are 
cleared and the brackets removed in the same 
wocess, The chief point to remember is that 


if a fraction has the sign — before it, the aigns 
of the numerator must be changed when we 
clear the fractions. For instance, in the above 


— became 60-97 4+ 3, not 60-92 -3. 


Example 3. Solve 
a (x 4+ 6) + b (x-a) =a? -B 
Romoving brackets, 
ar + ab + br ~ ab ~ a? — b', 
Collecting terms, 
(a+ b) x .a?~B. 
Divide by (a + 5), the covtticiont of 2; then 
rant Ans. 
Eaauple 4. Salvo 
(vi I (e-+ 3) 4 (4 2) (24 4). 2 (rg SF. 
Removing bracketa, Art. 31, 
Fe deg 34 tg Gr4 8. SeF4 Tor + 18, 
Transposing, 
my det at tir - Qn? loz -. 18-5 -8, 
Collecting terms, 


= Ur eae 7. 
Dividing by -— 2, 
ra = 3} Ana, 
EXAMPLES 7 


Solve the following equations : 
1. 5 (Qr-1)-3 (et $)- B(x - 3). 
% 3 (l-9r)-2(3 4 be) + zx ~ 0. 


r rf 
3. —— 2. 


@ B(r-2)-h (24 4) ~ § (hir-2). 

6. 3 (re IPs O(x-SP 7 (x - 1p, 

ae Ft3_W-2, 2- 

ee oe 
T. Gr-(6- 2 (2c ~—3)— 2x} = 2 (1-2). 
8. (x + a) — (z+ bp om (a - b), 
a & 

9. = + — os ¢ (a+ b). 

@. (x + oP + (xt bP + (x4 cP S (24 a) 
(z+ 6) (x + €). 
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Qe-Sy=2 

; cpl ar wing tage rl (phan ops — 
we 

— i we obtain a corresponding 

value for z. 


Similarly, if we have a second equation, con- 
taining the same unknown quantities z and y, 


such as 

z+ 3y= 10, 
we know that z= 10—3y, and we are again able 
to find as many pairs of values of z and y as 
we please which will satisfy the equation. 

Hut, if both equations are to he satiafied by 
the same values of x and y, then the two ex- 
— 4 (3y+ 2) and 10—3y must evidently 

equal. 

Thus 


! 


+ (Sy + 2) = 10 ~ 3y, 
and, if we solve this equation by the methods 
of Art. 48, we find that y = 2. Therefore, 
since we know that z = 10 — 3y, we have 
z= 10-6= 4. 
Hence we see that if the equations 


Qe - y= 2 
z+ 3y= 10 


are to be satiatied by the same values of z and y, 
the a solution possible is z= 4, y= 2. 

468. Two or more equations which are to be 
satisfied by the same values of the unknown 
quantities are called simultaneous equations. 

The deyree uf an equation containing two un- 
knowns, x and y, is the degree of that term 
which is of the highoat dimensions in z and y. 
[art. 29.] 

Thus, 

2r — Sy = 2, is of the first degree. 
dry + 4= 10z, is of the second degree. 

Similarly, if there are three unknowns, z, y, 
and z, the term of highest dimensions in z, y, 
and z determines the d of the equation ; 
so that z+ 2y+ 3 = O is of the first degree, 
and az? + byz = cx is of the second degree. 

40. For the present we shall only consider 
equations which are of the first d - We 
shall sec that to findthe values of fwo un- 
knowns we require fwo equations, to find three 
unknowns we require three equations, and so 


on. 
Example 1. Solve the equations, 
dz — Sy= 18. « ° e 1) 
de+ Qy= 6. ; (3) 
For the sake of reference it is convenient to 
Bi eaph tl rca og ee 
must orm an equation, b 
the aid of (1) and (2), in which eithur —— 
process by which we do 
and the unknown 


the y is wanting. 
this is cajled dimi 
quantity thus got rid of is said to be eliminated. 


We can eliminate z in a similar 

saestone 1) cat) sad ove value of 
the value of x, we can subati- 

tate this value oe z in either (1) or (8), which i 
elimination than the other. 


Substituting the value of z in (1), we have 


12—3y = 18. 
Therefore, 
Sy = 12-18 
so that, 7 
= —2, 


Thus, the required solution ia z = 3, y= —2. 
Example 2. Solve the equations 
(1) 


$(z-1) = 3 (y+ 1). 
(2) 


We must first clear the fractions, as in Ex, 2, 
Art. 46, and transpose the terms. Thus, 
Multiply (1) by 12, 
4rxr-4 = Sy+ 3. 
Therefore, 


4x —3y = 7. (3) 
Multiply (2) by 35, 
l4z—21 + 10y-65 = 0. 
Therefore, 
l4z + 10y = 86. . (4) 


We now solve the equations (3) and (4) just 
as we did Ex. 1 above. Multiply (3) by 10 and 
(4) by 3, and add. 


Then, 
40a + 42x = (70+ 258; 
or, 
82x = 328. 
Therefore, 
° z= 4. 
Substitute this value in (3). 
Then, 
Therefore, —— 
y= 3. 
We thus have 
z= — 


Example 3. Solve 
(b+ c)za+(b-—c)y=2ab. . . . (1) 
(c+ a) z+(c-a)y=2ac. .. (2) 
ee —— 
@ 


— 1 d (2 b— 
—— Uy oo vay —R 


* ulti ~ 
ae, et ply (1) by (c—a@) and (3) by 


aie. ’ eo ex a) —R em 


Collecting — 
2 (cꝰ — ab) x = Ba (c* — ab), 
Dividing by 2 (c? - ad), 
ze a, . 
Substitute the value of æ in (1). 

Then, 

(6+ c) a+ (b—c)y = Qab. 
Therefore, 

(b—c) y= 2ab— ab — ac, 

=: a (b—c) 
Dividing hy b—e, 
¥ = 4. 

Therefore, 


zs=y=a Ana, 
Sometimes it is more convenient to solve for 
+ and ‘ , aa in the following oxample : 


Example : 
3 
4 7 23. . ° ° (1) 
2 6 a 1. ° e ° e ° (2) 
¥ 
Multiply . by 2, and add (2), then 
C. 4 4 = —G } I, 
x x 
— 
* 
Divide by 5, 
— — 1. 
x 
Therefore, 
* — = 2, 
Again, multiply (2) by 2, and subtract (1), 
then 
12 a ~ 949 
y ¥ 
15 =a b 
¥ 
Divide by 5, 
Se 4 
Therefore, 
y = 3. 
Solution is : 
l= 
¥ 23 \ Ans. 


Beginners are often confused by the equations 
being given in the following form : 
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—— Solve 3¢+4y-6=2z-2y—8 Therefore, 


= By — x +> 16. 
Si 
et ty - 6 = 2 2y-8, 
we hare 
2r + by - — an cee 28 (1) 
and since ‘ — 16, 
r-ty-B8 = z+ 
Qr — Ty =: 7 WW. . ry e ⸗ 0 (2) 


By sulving (J) and (2) we obtain z = 5, 
om mY, 
80. Let us now consider three simultaneous 


22+ 3Sy+ c= 7. HH 
— ~ y- 3.. (2 
y- &= 6. « (8) 
Multiply 3 iG 2, and add (2), then 
Wz+ Sy=17. . . (4) 
Multiply (1) by 3, and = (3), ‘ken 
12+ ldy= 2. . . (6) 
Ry solving (4) and (6) we oboe 
rel, y= 2. 
Nubsatitute these values in (1), then 
2+ 64 2-7, 


Therefure, 
gm G-@6-2a -], 
Thus, the solution in 
ye lyr 2or= -] Ans. 


Example 3. Solve the equations 
1 1 ~ 
—— 4 “or ta . . e e ° 
: ‘ (1) 
i ‘+ | i G. . e ° e (2) 
z r 
—1 1 
* * oat hy, a « Py ry 
a 4 5 ’ (3) 


Hore, it uw shorter to work as follows : 
Add the throe equations, then 


— he }) ow 


or, 
i +. ! 4 J * v. e « e . (4 ) 
* — 


Subtract (1) from (4), and we get 
+ .g 
7 —2 


x =i, 
Similarly, ——— (2) and (3) in turn fron 
(4), we get = 3, and © = 4,80 that y = }. 


z= }. 
EXAMPLES 8 
Solve the following equations. 


= 8 8. 3dr — 4y = 1 
1. r+y be + Sy = 21 


. 2e= 9 -9 
* 


4220. 


11. az + by = bz + ay = a® —b*, 


12. bx = ay 18. y+ 2=7 
az + by = a® + b?, z2+2=5 
z+ y= 8. 


14. 


rat 


+ ++ 4 
e&ete 
+++ 
n a 

i fou i 
14 

= to 


| 


+ 

es ee ta peat ta | oe 
i i 
2 


16. 


Rio nie ale ——— 
“ef mmo Se ee je 


= 20. 


4 
+ 


— to Algebra 
EXaMPLes 6 

1. — lle. 7. —3a+ 2b-12c. 

2. — Gaz. 8. «+1. 

3. 21. 9. 3x-2. 

4. xtys', 10. 1-—2a + 3a?~— 4a3, 

6 —3r6+ 47-27, 14. 14 a8 4 ote 2 
6. 2c + 3y- 4s, 12. 2° -— ax? + a*z — a}, 
13. a? + + 8 — be + ca + ab. 

14. a -y. 

15. (a - 1)? - 6 (a-1) + 8, 


Continued 


By Professor R, ELSEY SMITH 


Racking Back. It is desirable that as far 
as possible all the walls of a building should 

oceed uniformly, so that at no time may there 

any great difference in level between the top of 
any one wall and another. This cannot always 
be strictly followed, and where a change of 
level must occur between one part and another 
it is best to form this by rack 
than by toothing. Racking back consists in 
setting back each course at the end of the higher 
wall a quarter brick beyond the course below 
(84, page 2265]. There in less liability of a 


settlement occurring in this case than when 
toothing is emplo 
Tempo openings may be formed in brick 


walls for the passage to fro of materials and 
workmen, or for similar purposes, by toothing 
the sides and forming the top with oversailing 
courses; such openings are often protected from 
damage by short boards fixed against the head. 
Brick Arches. Where permanent open. 
ings occur in brick walls, they are usually 
covered by arches also formed of brick. In 
external walls, for the sake of appearance, no 
bearer or lintol of wood or iron is, as a rule, 
admissible ; but on the inner part of the wall 
where the opening is often covered by joinery 
or plaster, the opening is covered by a horizontal 
beam termed a linéol, either of wood or concrete, 
and the arch is constructed above the lintol. 
Such arches, which are termed relieting or 
discharging arches, are, a8 a rule, segmental in 
form, and the skewbacks should be formed 
at the extreme end of the lintol; upon them 
a core is constructed in brickwork and mortar 
shaped so as to form # permanent centre to the 
arch which is built up upon it (97). With 
concrete lintols, the upper surface is usually 
cast segmental in form, to receive the bricks 
of the arch directly. 
Centering for Arches. Turning Pieces. 
Where arches have to be constructed over 
voids, without lintols, a temporary provision 
must be made to — them until the mortar 
is set. In the case of an arch above the reveals 
of a window, which, as a rule, is only half a brick 
thick on the soffit, if the rise be small enough to 
allow of a support being cut out of a single 
plank or this is usually done; a board 
2 in. thick is used and the upper side is cut to 
the curve of the arch to be struck, and the 
under side is left horizontal; it is fixed upon 
supports nailed to the jambe of the opening, and 
is termed a (turning prece [98]. e arch in 
constructed on the back of this, which is left in 
position till the brickwork is set. 
If the soffit of the arch exceed half a brick 
in width. a single turning piece will not suffice, 
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and a centre is formed ; two boards are cui. to 
the required ahape from planks 1 in. to 1} in. 
thick, placed at such a distance apart as corre- 
sponds to the width of the soffit, and secured 
to cross-pieces nailed below at each end; the 
upper surfaces have a series of wooden strips 
laid across and nailed to each. These strips are 
termed laggings [99]. 

For gauged work, the laggings are laid closely 
side by side, and the centre which is formed thus 
in termed close-lagged ; for other classes of arches 
they are fixed at short intervals. 

Built-up Centres. Where the rise of 
the arch is so great that the support cannot be 
cut out of a single board, the two sides must each 
be built up of two thicknesses of wood, so 
arranged as to break joint, and nailed or screwed 
together; the outer edges are cut to the curve 
of the required arch, and laggings are used ax 
before | 102). 

In the case of arches of considerable rise and 
span, each of the side supports may require to be 
rktrongly framed and strutted in order to support 
the load ; the form of centre will = with that 
of the arch, which may be segmental (99), semi- 
circular [102], pointed [101], or elliptical (100] ; 
but, except in the case of arches of very long span, 

whch sometimes have intermediate support, they 
should be designed so as to throw the weight of 
the centre and its load on to the two ends. 

For large spans, in which the centres have to 
kupport very heavy loads, it will not suffice 
to rely on either nails or screws for holding the 
sides of the centre truly in form. The centres, 
then, instead of being built up in thicknesses, are 
cut from heavier timbers and are framed together 
where the timbers are joined; the timbers are 
disposed so as to form the side into a timber truss, 
rigid in form, which may be supported at the two 
ends; curved pieces must be added to tho 
regular timbers forming the truss where necessary 
to give the form required for the arch. 

Supporting Centres. It is only in the 
case of turning pieces and centres for quite small 
spans that the method of support. already de- 
scribed will suffice. For heavier work, the centres 
are supported by struts, the lower ends of which 
rest on some solid support, such as the nill of a 
window opening or the threshold of a door. If 
the soffit be wide enough to require it, two struta 
must be provided on cach side, with a cross-picco 
forming the head, which should come under the 

cross-piece below the end of the centre. Between 
these. two folding wedges [99] are inserted, and 
by their means the level of the centre is 
adjusted. When the brickwork is considered to 
be quite set these wedges are loosened, and the 
centre is dropped slightly, so that it is no longer 
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in contact with the soffit; this is termed easing 
the centre, and should always take place prior to 
the final removal, which is termed striking the 
centre. After eaning, the brickwork should be 
examined to see that no settlement or failure 
occurs before striking takes place. 

Centres for Vaults. In the case of 
vaulta, if the form is that of a plain, J— 
elhptical, or pointed one, tt in practicall treated 
bke an arch with a very wide soffit, and in addi- 
tron to the inner and outer frames, intermediate 
ones must be used to via the laggings. 

H othe vault be a groined one, formed by the 
intersection of two plain vaulta, we shall require, 
in dealing with a square bay, four frames, all 
similar, for the four main faces ; there must be 
in addition two diagonsl frames intersecting Al 
the centre, and marking the lines of intersection 
of the two vaults. Tf the vault be a large one 
intermediate frames may be introduced into 
rach of the four compartments, to assist in sup- 
porting the laggings, which are laid on parallel 
to the axes of the two intersecting vaults, and 
meet above the diagonal frames. 

Centres that have been struck may be re-used 
for other openings of the same size ; they are, 
however, usually made of rough material, and 
are, asa rule, broken up when finished with. 

Various Kinde of Brick Arches. 
Brick —— ma p 5) Ane = — 
Rough archos [ (6) Axed ar ’ {ec 
QGaaged arches (98). ing to the treatment 
of the bricks of which they are formed. Common 
arches are weed for al} positions in rough and 
common work, and in better classes of work the 
are used for most positions in which the arch 1s 
covered by joinery or — 

In this form of arch the bricks are used without 
any cutting; it ix usual to form all arches of a 
depth equal to at Jeast two bricks laid on edge, 
and the depth ia in all cases a multiple of 4} in. In 
the case of all arches, except those in which the 
springing and the centre are at the same Jevel, 
a skewback (98) must be formed to receive 
each end of the arch ; this» prepared by cutting 
the bricks carefully to the necessary inclination, 
which is found by drawing a line from the centre 
from whieh the carve is struck to the point in 
the jamb from which the arch springs, and pro- 
ducing at. 

Building the Arch. When the centre is 
in potion a whole brick is laid on end parallel 
to the skewback, and forms the commencement 
of the arch at each side: ane such brick occurs 
for every half-brick in the thickness of the soffit 
of the arch. Between these end bricks a row of 
bricks on edge is laid on the core, or wood centre, 
starting from the two sides and mecting at the 
centre of the arch. The bricks must be set out 
m) that the mortar joint is fine at the lower edge of 
the brick and broad at the top to make up the 
excess of length in the extradas beyand that of the 
intrados. If the width of the soffit be a half. 
brick, only bate will have to be uaed ; if it be 
ane brick theck, headers are uaed ; and beyond 
this thickness headers and bate are uscd as 
required so aa to bond. Such a row of bricks in 
an arch, equal in height to a halt-brick, in termed 
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a ring, and the arch is described as a two-ring or 
three-ring arch, and 80 on, corresponding with a 
depth of two, three. or more half-bricks. When 
the first ring is completed as described the second 
ring is formed above it, but the radiating joints 
between the bricks will not coincide with those 
of the first ring. but break joint with them, and 
40 also with subsequent rings. _ 

As a rule, in architectural work it is rarely 
necessary to employ arches exceeding three rings 
in depth or four at the outside, but where deep 
arches are required, which only occurs with a 
wide span, there is sometimes a tendency for the 
rings to settle separately and to separate from 
each other. To obviate this, carefully bonded 
blocks of brick termed bonding blocks extending 
through the full depth of the arch are intro- 
duced at intervals in such arches [108], or 
blocks of stone may be substituted. Arches 
are occasionally constructed of one ring of bricks 
only in depth, but. as a rule, for any span up 
to 6 ft. a two-ring arch is employed ; from this 
width up to 16 ft. a three-ring arch, and up 
to 24 ft. a four-ring arch. 

In the case of arches of large span it may be 
necessary to load temporarily the crown of the 
centre to prevent it from being distorted by the 
preasure on the sides. In the case of a brick 
Meare if of — — ie treated like an arch 
with a wide t, but if groined great care must 
be taken in f the groins, the bricks for 
which must be axed or rubbed to the required 
form, The — is — by the use of 
groining ribs, which are in independent 
— these may be first ee ri on their 
own centres and the general surface afterwards 
filled in on smaller separate centres ; this system 
is usually adopted for stone vaults. 


Arches in Axed and Gauged Work. 
Axed and gauged arches have the bricks pre- 
pared as already detailed for these two classes of 
work, the latter having fine putty joints, and 
being used for the best class of work, but they 
may be described together so far as general 
treatment is concerned. 

The essential difference between both of them 
and a rough arch is that instead of using parallel- 
sided bricks the bricks are cut or rubbed into 
RW shaped block termed a voussoir [105], 
while the joints are of uniform thickness pes 
out; and the excees in length of the e 
over that of the intrados is thus formed in the 
brick and not in the mortar joint (99), giving a 
greatly improved appearance to the work, but’ 
adding to its cost. Whatever the depth of the 
arch. each vousscir extends through the full 
depth, and is. where necessary, formed of two 
or more bricks in height, so that a complete 
bond may be secured; but the width of each 
voussoir at the extrados cannot exceed the 
width of a brick, and if the arch be deep the 
width at the intrados is much reduced. 

Any of the ordinary forms of arch described 
under Rough Arches as capable of construction 
can be better formed for facing work either as 
axed or rubbed arches, and, in addition, the 
form known as a flat arch [104] may be utilised. 
This is a true arch, being in effect a portion cut 
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cut of a larger segmental arch; the joints do 
not, however, radiate truly, but are formed by 
dividing both the extradon and intrados into 
auch # number of equal divisions as will 
reeult in there being a central voussvir to the 
arch, and by drawing lines between the two 
seria Of points thus obtained. 


Forming the Voussoirs. The vounsoirs, 
if made up of two or more bricks in height, are 
cut or rubbed a as to give horizontal inter- 
mediate joints, and adjoining voussire are Ko 
jointed a» to break joint [106] Jt will be 
noticed that in cutting the bricks for a straight 
arch there is much waste (106), ond where the 
depth of an arch in formed of a header and 
stretcher the actual depth i usually reduced to 
about P20n 0 In semicircular, aegmental, and 
pointed arches there need be no low in depth ; 
the width alone is reduced. 

In forming the mdes of such younsoine it is usual 
fo cut a groove Viahaped in section in gauged 
bockwork, no that when (wo voussoim are placed 
in contact a amall cavity is formed which will be 
tilled during the proces of setting by putty ; 
this will harden, and anaieta to prevent the bricks 
from stifting Jnterally ; this os termed a joggled 
noone. 

Any such arch may have a moulding or group 
of mouldings run round the edge. Arches stmilar 
in form to axed arches may be formed with 
wrpow made bricks moulded to the required 
can. but af arches of various apens are «track 
with radn oof different lengths cach arch will 
require separate forme of bricks Jt desirable 
to use apeciily made breksa for all articles 
executed in glaved brick, as the glazed surface 
wapt te be chipped inthe process af cutting, 


Fireplaces. in forming fireplaces it 
usually happens in modern houses that the 
walls are net thick cnough to allow of the ne- 
ceasary recess being made in them, and where a 
fireplace in required, the wall has to be thickened. 
This may be done if the wall im external on the 
outside [£07 ¢) by projecting the back beyond 
the outer fave of the wall, or on the inside by 
projecting the front, termed the chimney-brenat, 
into the ream [107 8]; but in all casen where 
a wall im thickened for this ee the footings 
need not be increased in depth but may have the 
aame number of courses an in the adjoining wall. 

In the case of a party wall, the projection 
must be into the room, and the back of the 
recess must be at least 4 in. from the centre 
of the perty wall [107 np}. In the case of an 
internal wall the projection w usually into the 
room, and if two fireplaces occur back to back 
the projection is conniderable ; if they can be 

mide by aide the projection may be 
reduced, but in such cases the fireplace will not 
come centrally in the breast [107 5 

In some cases it is convenient to form a fire. 
Place acres an angle of a room and two or more 
may oocur in adjoining rooms so aa to form a 
atack (107 7) On an upper floor a chimney 
breast may be corbelled out from a wall, but the 
extent to which it projects should not excecd the 
thickness of the wall carrying it (88, page 2265). 


Forming the Hearth. The opening 
itaelf commences at least 3 in. below the floor 
level to give depth for a hearth of stone, cement, 
tiles, or other incombustible material, and the 
floor in front of the breast is trimmed if formed 
of timber [see Carpentry) —ex on the 
lowest floor, where a fender wall may be formed. 
The s thus formed, which must extend 
1 ft.6 in. at least in front of the breast and 6 in. 
on cach side of the opening, is occupied by a 
trimmer arch (113}, or by a concrete bed sup- 
sorted on angle-irons spiked to the wood joints 

111} or on an iron boxing [112]. 


The Fireplace Opening. The width 
and height of the opening vary with the kind of 
grate to be inserted. The top of the opening 
ww rarely lower than 3 ft. from the floor, and may 
le considerably higher; the width should be 
at least 1 ft. 6 in. for the smallest bed-room 
grate, and about 3 ft. is usual, and even more 
is required, for many grates and ranges. 

Tt in well to make the openings amply large : 
they may casily be filled in with brickwork 
afterwards, but it ix troublesome to enlarge 
them. The opening is finished at the top by 
a rough brick arch, which is usually formed 
on oa wrought-iron cambered bar, termed a 
chimney bar, about 24 in. wide and @ in. to 
} in. thick. The ends of this should be 9 in. 
ong, and are split, one half bent up, the other 
down, to build into brick joints. *hind this 
arch, which carries the front of the breast: and 
ie usually only one-half brick in thickness, 
the sides are gathered over until the width is 
reduced to that of the flue which is to be carried 
up (100). ‘The flue may rise from the centre 
at from either mide, and sometimes a ledge is 
formed to check down-draught [108 c-c]. In 
gathering over, the lower cdges of the bricks are 
rough cut, 40 as to give an evenly-inclined 
surface, A block of concrete, perforated for 
the flue opening. may be substituted for the 
arch and gathering over (108 p-»). 


Chimney Fiues. Flues are usually 9 in. 
aquare or tin. by 14 in.—rarely larger for ordinary 
domestic work, but for the furnaces of hot-water 
apparatus and large cooking stoves larger 
Hex may be required. They are surrounded 
throughout and separated from each other by 
brickwork at least one-half brick thick, and 
the separating or enclosing wall thus formed 
is termed a wythe [108]: every fireplace has a 
aeparate flue carried up to above the roof level. 
Where several flues occur close together, as when 
two or more fireplaces occur on a floor in close 
proximity, or a seres of fireplaces are formed on 
successive floors, one above the other, they are 
combined into a block termed a chimacy sack 
{109}: a special method of bonding is made 
use of, known as chimacy bond, mainly com- 
posed of hvaders [ 108}. 

In forming flues, which may be carried up 
vertically, inclined at any angle, and even twisted 
on their axis if occasion require, great care is 
necessary to see that the rectional area 
1¢ nowhere reduced; if this occur the fluc is 
said to be crippled. 
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pargding [108]; ita object is 


to fill u 
all joints m brickwork and to t 4 
smooth, even interna] surface to facilitate 


cleansing. The mortar used for parging usually 
has cow-dung mixed with it, in the rtion 
of three parte of dung to one ie of lime, 
which forms a tough material less liable to 
crack than ordinary plaster. The construction 
of the flue requires careful watching to see that 
after parging no mortar droppings are allowed 
to fall on the finished surface, or, if they fall, 
are at once removed. The best plan is to block 


the rate ae the level at which work is — 


carried on by a bundle of shavings, On com- 
letion the flues are cored by passing a stiff wire 
rush down to clear away mortar droppings. 
Sometimes a solid wooden ball 8 in. in diameter 
is passed down every flue to ensure that no 
crippling has taken place. The top of the flue 
in often finished with a circular terra-cotta 

t; this may be plain and stand only a few 

mches above the brickwork, its object being 
to protect the bricks round the top from damage 
when the chimney is swept; and in some cases 
flues are lined throughout with similar tubes, 
and do not then require parging. In other 
cases ornamental chimney-pots are employed, 
which may stand nearly their full height above 
the brickwork. The flat top of the brickwork is 
finished with a weathered coment surface, here 
termed flaunching [109], completely covering the 
top of the brickwork and finishing against the 
pot. Various special forms of pot have been de- 
signed to counteract down-dranght in the flues, 
and consequent smoking fireplaces, some of which 
are of earthenware, but they include tall—some- 
times bent—pi of zinc known as ¢all-boys, 
formed with a — at the bottom which rests 
on the brickwork, and is secured to it; some of 
these terminate with a rotating cowl. 

Smoky Chimneys. It is often difficult 
to cure a smoky chimney if its condition is due 
to faulty construction or design, and the follow- 
i points should be carefully attended to. 

e flue must on no account be crippled. 
No connection with any second fireplace or 
stove should be made. The flue of a domestic 
fireplace should not be perfectly vertical through- 
out ita height, but at some point it should be 
varried over to one side or the other to such an 
extent at least, that it is impossible to see sky 
through the flue from the fire opening. The 
top of the flue should not be finished below the 
level of the ridge of a high roof, or the wind, 
when in certain — may sweep over the 
ridge down upon the chimney and create down- 
draught, A smoky chimney is not infrequently 
due to an inadequate supply of air to some other 
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closed entirely blocks 

it can, however, be drawn out 

so a8 to leave it quite open or be fixed at any 

intermediate point, thus — the draught 
Cc 


flue ; 


in the flue, the rate at which the fire burns, and 
the partioular part of the range it is desired, at 
the time, to heat—e.g., the oven, boiler, etc. 

Setting Stoves. The actual stove or 
grate in which the fire is lighted must be built 
into the rough opening already described. Such 
stoves vary much in form; some are entirely 
formed of fireclay or brick, and most have a 
fireclay back and sides. They are placed in 
the recess, and should be set in brickwork, care 
being taken to.fill up the back as well as the 
front, so that no cavity is left in which soot 
may accumulate, except in those cases in which 
a special warm air chamber is formed behind 
the stove, for introducing warm air into the 
room. Particular care must be taken to close 
the space between the front of the stove and the 
opening, a8 if this be not properly done smoke 
ix liable to issue from it around the ornamental 
front or chimney-picce. 

Setting Ranges. Ranges vary greatly in 
form and size. Some are termed self-setting. 
and merely require to be stood in a prepared 
opening with the flue pipe taken up into the 
chimney, the bottom of which may be closed. 
With many ranges the work is more complicated ; 
they usually include a fire-box, which may be 
open or closed, and one or more ovens and a 
side or back boiler. In setting them it is neces- 
sary to construct the flue or flues from the 
fire-box to the chimney, so that the heat from 
the tire may be directed as desired, cither mainly 
to heat the water in the boiler or to heat one 
of the ovens ; cach of these flues must, therefore. 
be controlled by a damper. This work is best 
executed in firebrick set in fireclay, but this 
is not absolutely necessary for small ranges : 
in all cases it is important that the instructions 
for forming the flues, which are supplied by the 
makers of many special forms of range, should 
have careful attention. 

Furnace Flues. All flues from heating 
apparatus cooking stoves and ranges, except 
ranges in private houses, and similar flues in 
which a somewhat fierce and continuous heat 
is usual, should be surrounded by at least 9 in. 
of brickwork, and should be formed with fire- 
brick if the heat is great. In most districts the 
conditions governing the construction of fire- 
places, flues, ovens, factory chimneys, and 
similar works are dealt with by the local 
building regulations, which should be consulted. 

Continued 





THE ATOMS WONDERFUL SECRET a 


‘Atom. The Wonderfal Power it Gives off in Dying. Can 


We Use It? Will the Immeasurable Energies of the Atom Transform Society? 


E reader is — not to imagine that the 

overwhelming and all-embracing significance 
of the corpuscular theory of matter has been 
completely indicated ; but we may fairly take 
stock of our theory at this point, and notice 
how it accords with the statements which 
we mede in leading up to and introducing 
it. We insisted upon the ultimate inseparable- 
ness of physics and chemistry, while pointing 
out that the physicist is mainly concerned with 
energy, and the chemist with energy only or 
mainly in the form which he calls chemical 
energy. We observed that the difficulties of 
chemistry are approaching solution at the hands 
of what is called physical chemistry, and we 
insisted upon that doctrine of the conservation 
of energy which, if it is really true, must neces- 
sarily be true in every chemical action. 

hat Have We Found? In the first place 
we have found that physics and chemistry are 
so much one that it is now almost ridiculons to 
speak of chemical energy. Chemical energy 
is electrical energy. In the second place we 
have found that the magnificent work of two 
chemists, Dalton and Mendeleef,has been crowned, 
and the greater part of the problems of chemistry 
have been solved. by the labours of a worker 
who is not a chemist at all, but a physicist. 
As for the law of the conservation of energy, 
we cannot yet point out its relations to the 
theory of Thomson, but we need only remind 
ourselves of what was lately said about negative 
electrons shot out from the atom of radium in 
order to see that the law of the conservation of 
matter requires revision. Now this law must 
apparently be regarded as a particular expression 
of the law of the conservation of energy. And 
if it be not true, what are we to say of the law 
which includes it and of which it constitutes 
a part?’ And how can we possibly assert it 
to be true in the same breath as that which 
serves us to say that negative electrons ere shot 
out from unstable atoms such as that of radium, 
and go—whither ? Do they disappear, are they 
annihilated. are they resolved into ether, the 
““ mother of matter.” or are they conserved as 
such ? 

Unstable Atoms. We are already in a 
position to understand that, in speaking of 
atoms, the terms stable and unstable are relative. 
The perfectly stable atom would, of course, 
be eternal; whereas the perfectly unstable 
atom would have no nena of existence as 
an atom at all. Remembering this, however. 
we have to recognise that different types of 
atoms do vary enormously in their degree of 
stability, and it is obviously incumbent upon 
the new theory of matter to explain these 
differences if it can. It is impossible to discuss 
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this subject, at the present time, in any complete 
way. e two most distinguished of the 
workers whose names have so often been men- 
tioned since we began the discussion of the 
new chemistry, are now preparing books upon 
the subject, one dealing with the Transtor- 
mation of the Elements and the other with 
the Corpuscular Theory of Matter. But these 
books cannot yet appear, because it ia as yet 
impossible to reach the point at which even 
temporary finality is obtained. Since = the 
greater part of the world of physicista and 
chemists are working at this subject. new and 
important facts are being discovered about as 
rapidly as the old ones are being sect down in 
print. Nevertheless, some provisional state- 
ment is already possible. 

Atoms Within Atoms. (Our previous 
discussion of the corpuscular theory of matter 
has enabled us to iintlerstand as ten years ago 
not the greatest of living chomista could have 
understood a large number of the great facts 
of chemistry. What amplification does it need 
in order to enable us to understand the extra- 
ordinary fact. discovered by Sir William Ramsay, 
that small atoms may be far from large ones ? 

One most important fact has been demon- 
strated by Professor Thomson. He shows that 
it is possible to substitute a system of corpuscles 
for one corpuscle in certain of the theo- 
retical figures we hove described. Thus, three 
corpuscles arranged in the triangular fashion 
already figured may cxist within an atom and 
act as a whole just. as one corpuscle would act. 

Evidently, this is most important, for it at 
once gives us some inkling of the manner in 
which such a small atom as that of helium may 
spring, practically ready-made, from an atom 
of radium. 

Movement of Electrons. = Professor 
Thomson has also shown that important facts 
may be deduced from the movement of the 
electrons. In ao paragraph in a previous section 
we commented briefly on the movement of the 
electrons in the atom and showed that the 
difficulties which it appears to introduce are 
not serious; but now we may amplify the 
statement and say that the movement of the 
electrons actually helps us in our attempt to 
explain the existence of unstable atoms. Let 
us take, for instance, the case of five Mayer 
magn:tx. It is found that there are two ways 
in which these may arrange themselves, some- 
times as a pentagon and sometimes as a square 
with one corpuscle in the middle. Now, Pro- 
fessor Thomson has shown how the possibility 
of these two arrangements may be explained 
in the case of the very simple atom which we 
are imagining for purposes of study. When the 
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electrons in such an atom are moving very 
rapidly, the arrangement will be that of the 
nquare with one corpuscle in the centre; but 
if their energy of movement is reduced, another 
aftangement becomes necessary, and suddenly 
so. There must be a certain critical point, above 
which one arrangement is necessary, whilst 
below it another is necessary. 

The Death-bed of an Atom. If we 
conceive of an atom, parts of which are in 
movement, we have to ask whether any energy 
is being lost; there is a most extraordinary 
and significant parallel between this question 
and the questions as to the stability of 
the Solar System or of Saturn and his rings. 
We may note, ty the way, that a Japanese 
physicist has made an interesting contribution 
to the theory of the radio-active atom by means 
of considerations derived from the study of the 
rings of Saturn. 

Now, we have to believe that every atom is 
slowly losing its energy, this heing the funda- 
mental reason why it is mortal. In a lecture 
delivered a few days before these words were 
written, Professor J. J. Thomson spoke of the 
 death-bed of atoms,” and —— that it 
ix at. the moment of death, so to speak, that. the 
radium atom gives off the energy for which it 
in 4) famous. For ages it has slowly been 
losing its energy, and at. last the point comes 
which we have called critical. An entirely 
new arrangement is necessary if the atom is to 
persist in any shape or form, and this involves 
the great reduction of the potential energy 
within the atom and the giving forth of a 
quantity of kinetic energy proportionate to that 
reduction. “The only tax the radium atom 
has to pay, says Professor Thomson, “ix the 
death duty’ The amount of kinetic energy 
which is evolved at the death-bed of the radium 
atom—after ita long life, according to the latest 
estimates, of 1,200 years—is so great as to 
suffice abundantly for shooting out from the 
atom a certain number of its parts. We have 
only to suppose that among ita parta are little 
systems of corpuaclea, which are nowadays going 
hy the name of sub-atoms, and which, if they 
could get free, are none other than atoms of 
helium. 

A Key to a Myatery. We have already 
seen that the existence of such systema is quite 
possible, each of them being oquivalent. in the 
atructure of the atom, to one corpuscle, and 
acting as such. The so-called Alpha rays of 
radium consist. it is believed, of such sub-atoma, 
which are really equivalent to atoms of helium. 
These do not, indeed, consist of three corpurcles, 
as in the case of the sub-atomic — of the 
imaginary atom we have diacussed, but probably 
of about 2.000 corpuscles (compare the atomic 
weight of helium and that of hydrogen). 

Such an explanation as we have given is of the 
greatest value, in that it serves to explain what 
otherwise seema unintelligible. Why, we might 
ask, should an atom actually persist for twelve 
hundred years unchanged and then suddenly 
break down of its own accord? But now we 
have a key to this. We see that atoms do not 
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persist unchanged; during all this period the 
atom, indeed, retains ite form and structure, 
but it is slowly radiating energy. At last there 
comes the critical point at which the old - 
ment is no longer stable—and then comes fb 

crash. The reader will readily be able to supply 
analogies from his own experience. Why, it 
might be asked, should a man live at ease and 
in luxury for years, and then, all of a sudden, 
be thrown out of the society in which he lives 
and become a bankrupt and a pauper? The 
answer is, that though his circumstances have 
apparently not been changing, he has been 
living on his capital, radiating his potential 
energy, and at last a critical point is reached— 
and then comes the crash. 

And now we are the better able to understand 
what we described on page 1916 as the ‘‘ emana- 
e saw that this element 
yields a gas, or emanation, which is not gaseous 
radium. We saw also that Sir William Ramsay 
has discovered that. when the spectrum of this 
emanation is examined after an interval of 
four weeks or leas the spectrum of helium is 
recognised. But lately we have passed beyond 
the simple view that the emanation of radium 
consists of a multitude of immature and un- 
recognisable helium atoms. Tnat was hardly 
credible at any time. What, then, can we 
provisionally regard as the exact relation 
between the helium produced by radium and 
the emanation which it also produces ? 

The Emanation of Radium. It seems 
that the emanation itself consists of atoms 
which are of very large size indeed; not as 
large as the radium atom, however, though 
they belong to the same type. For the time 
being we may, perhaps, conceive—possibly in 
more simple terms than may ultimately be shown 
to be justified—that when the radium atom 
reaches its critical point, it breaks up into one or 
a number of alpha particles or helium atoms on 
the one hand, and one of these large emanation 
atoms on the other. These repeat, though with 
very great speed, the history of the original atom. 
Before long they break up, yielding more alpha 
particles or helium atoms, and a second type of 
emanation, which has been called emanation X. 
This again breaks down in its turn after a short 
time. There are in all probably five stages, as 
we have already seen, and we have already noted 
that the final atom—or, rather, the atom which 
is final for a time—seems to be that of lead. 
As for the first emanation, and the assertion that 
it consiste of definite atoms of an absolutely 
distinctive and specific kind, we may note that 
Sir William Ramsay proposes to call it ex-radio— 
to indicate that this is an element derived from 
radium. 

We have spoken of these various stages, but 
the reader must not imagine that there is any 
equivalence of time between them. The radium 
emanstion undergoes its change in a matter of 
days. Emanation X takes only a few minutes ; 
the next two stages not many minutes more ; 
but the last stage, of which jead, perhaps, 
is the final uct, is estimated to take 
centuries. 


The Internal Energy of Radium. 
And now we are-also in a position to add some- 
what to our previous remarks concerning the 
energy of radium. We accept, of course, the 
disintegration theory, having been able to exclude 
the previous theories advanced by Sir William 
Crookes and by Lord Kelvin. The reader will 
scarcely need us to insist that when we discuss 
radium we are discussing principles which are 
true of atoms generally. On page 2029 it was 
said that ‘the eternal energies of radium can 
be manifested only at the cost of its internal 
energies . . . . it 8 only in virtue of the disinte- 
gration of its atoms that radium has been able 
to exercise its remarkable properties.” There is 
not much need to insist again upon the enormous 
measure of the ener which is liberated by the 
disintegration of such a large atom as that of 
radium. Professor Thomson has quite recently 
made an important criticism upon the often- 
repeated statement that, say, half a pound of 
radium would drive a steamer across the Atlantic. 

So it would, if it were possible to obtain half a 
pound of radium in one mass ; but it would take 
an extremely long time to do so, and for this 
reason: we have to cunceive of the energy 
given out by radium as due to the breaking up 
of its atoms, one after another, as their internal 
arrangements reach the critical point. It is only 
on its death-bed, to vary the metaphor, that 
the radium atom parts with its fortune or power 
to any appreciable degree. The heat evolved 
by radium—or, rather, by the breaking up of such 
atoms in a mass of radium as may happen to 
break up during the period under observation — 
is believed to be mainly duc to the alpha par- 
ticles. The heat is evolved partly by the impact 
of these particles upon the rest of the radium, 
and partly by, their impact upon surrounding 
objects. These alpha particles are thrown out 
from the emanation in all its successive stages. 
It has been calculated that about three-fourths 
of the heat produced by radium is thus due to 
its emanation, in virtue of the alpha particles 
produced. 

The Power of a Thimbleful of 
Radium. We may quote from Professor 
R. K. Duncan, who has admirably arranged 
many of these remarkable and recently-dis- 
covered facts in his recent volume, “ The New 
Knowledge.” Professor Duncan says, on this 
point: ‘ The volume of the emanation is infini- 
tesimally small. From one gramme of radium 
nape Nana the volume of the emanation evolved 
would not account to more than 1:3 of a cubic 
millimetre. This needle point of gas evolves 
enough heat per hour to raise the tempera- 
ture of 75 grammes of water one degree. If 
it were possible to obtain one cubic centi- 
metre—a thimbleful—of this emanation in 
the form of a gas, we should find that it 

the power of emitting, altogether, 
over 7,000,000 calories of heat. This is more 
than sufficient to raise 15,000 pounds of water 
one degree, and all this heat from a thimbleful 
of an mvisible gas! The important phase of 
this statement is that it is altogether outside 
of any hypothesis or theory. It is a simple, 
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straightforward fact. Now, the heat evolved 
by exploding the same volume of hydrogen and 
oxygen mixed in the proportions required 
to form water is about two calories. We find, 
then, that the heat evolved by the radium 
emanation is over 3,500,000 times greater 
than that let loose by any known chemical 
reaction.” 

An Amazing Waate of Power. So 
much for the amazing measure of the energy 
which is involved in the structure of atoms. We 
may turn also to the smallest atom we know— 
that of hydrogen—the atom which contains 
much less energy than any other, and quote the 
estimate of Professor Thomson that * a gramme 
of hydrogen has within it energy sufficient. to 
lift 1,000,000 tons through a height consider- 
ably exceeding 100 yards.’ In short, of all the 
energies which we know in Nature, those which 
we have long recognised. those extra- or inter- 
atomic energies which are constantly utilised 
in order to do the work of the world, are as 
nothing, are utterly insignificant and negligible 
compared with the tntra-alomic cnerqy—the 
energy which is within the atoms of matter, 
of which hitherto no use whatever has been 
made by man. 

But before we pass on to consider, at some 
little length, the nature of the units of which 
atoms are composed, we may note briefly 
another consideration.” As we all know, time 
was when society was based upon militarism, 
whereas to-day it is tending to become industrial. 
The military type of society is the oldest. and, 
of course, the lowest. We have not: yet reached 
the stage when socicty hax become perfectly 
free from militarism ; but every one who thinks 
about man and his future looks forward to the 
day when society wil] have become completely 
industrialixed and when war will have ceased 
for ever. 

The Transformation of Society. But 
there are a few thinkers here and there who 
are inclined to question the common view that. 
the industrial state of society is the best that 
can be conceived. At present, as for many 
ages past, we are engaged in an incessant strife 
with Nature, and the balance of power in at. 
last coming to lie with ‘ man’s unconquerable 
mind.” This is so because we are learning how 
to utilise natural powers. Nevertheless, an 
enormous proportion of all mankind are engaged, 
at one level or another, as “‘ hewers of wood and 
drawers of water.” This is as good as to say 
that our conquest of Nature is yet far from 
complete. But, if we are to judge by the past, 
we may believe that, in time to come, society 
will be no longer industrial, for the reason that 
industry, as we at present conceive it, will not 
be necessary. The fact of what are called 
‘labour-saving devices” is one of the most 
important facts in the whole study of man. 
Even if we utilised to the full all the ordinary 
chemical energy which we employ in our furnaces, 
for instance, there would be a vast economy of 
labour. The time will unquestionably come 
when the work of the world, in nearly its whole 
extent, will be done, not by half-clad men 
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digging coals out of mines or puddling iron, but 
by the simple pressing of a button. Society will 
have to pass through stages comparable to those 
represented by the introduction of the various 
mechanical inventions which have replaced, let 
us say, the old spinning loom. 

The Immeasurable Energies of the 
Atom. It will seom, and unless we are more 
humane in the future than in the past it will 
indeed be, cruel to throw countless persons out 
of work by the introduction of new methods. 
But what are we to say if we remember the 
existence of the immeasurable and inexhaustible 
energies which lie within the atom—the atom 
which our very fathers thought to be dead and 
inert? In a small book published some time 
ago, the writer ventured to call the future 
social type the apiritual, ax distinguished from 
the milant and the tnduatrial, In so far 
as any foreex other than spiritual forces can 
hasten the coming of thik social type of the 
future, such forces are undoubtedly to be sought. 
chiefly in the almost — — transforma- 
tion of all the material conditions of human 
life which will be achieved—which may, indeed, 
he made possible at any moment—by the dis- 
covery of home means of “ tapping " the intra-, 
atomic energies. Were this done there would 
be practically no Jonger any necessity for any 
of those Jabours of man which depend upon 
his need for turning to his own advantage 
the forces of nature. Let the reader ask what 
proportion of human work ultimately comes 
under this head. and then let him consider how 
human life must be transformed if such work 
be rendered unnecessary. 

The Power of Every Breath We 
Draw. We have already referred to some of 
thy uses of radium, but all that we have said is 
simply as nothing compared with the uses to which 
radium, and, indeed, allatoms whatsoever, may be 

ut if we are able to harnessthem. As Professor 

uncan picturesquely phrases it. ‘“ What man 
earnestly Jongs for he will obtain. If he knows 
that everv breath of air he draws has, contained 
within itself, power enough to drive the workshops 
of the world. he will find out. somehow, some 
way of tapping that energy.” There is nothing 
inherently impossible in the attempt. It is not 
a case of making a perpetual motion machine, 
nor of getting work under conditions which, 
according to the second law of thermodynamics 
[seo Puysics], are incapable of yielding work. 
A very recent speculator suggosts, and he is 
probably right. that the proceasea of intra- 
atomic change, unlike the processes of inter- 
atomic combination and dissociation. are 
irreversible. It would almost appear as if there 
were a precise paralicliam between the laws of 
heat and work and the laws of tnéra-atomic 
enerqu and work. If this be so, we shall never 
be able to build up a radium atom from smaller 
atoms, except by somehow putting back into 
theac amaller atoms all the tremendous energies 
which were dissipated when they were born. 
Instead of having work done by this process 
we should have to do an enormous amount of 
work in order to accomplish it. 
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But, on the other hand, there is no reason at all 
why we should not utilise the energies evolved in 
the breaking down of large atoms into small ones. 
The problem, indeed, is not so much how to 
utilise the intra-atomic energies as how to hasten 
their normal evolution. Our half-pound of 
radium would drive the liner across the Atlantic. 
but it might take ages and ages to do so, simply 
because a sufficient number of the radium 
atoms would not liberate their stored-up energies 
within a reasonable time. The question, then, 
is how to hasten the normal rate at which atoms 
disintegrate. In many parts of the world inquirers 
are now attacking this problem. 

“Blowing Atoms to Bits.” Not so 
long ago. for instance, when the present writer 
paid a visit to the laboratory which may 
perhaps be best indicated by describing it as 
the foremost physical laboratory in the world, 
he witnessed certain experiments with the 
Roéntgen rays, the object of which was to “ blow 
atoms to hits.” if possible, and utilise the 
energies hherated by the explosion. That is a 
metaphorical manner of speech, but it is extra- 
ordinarily near the literal truth. We may 
fairly xay that in practical ae at the present 
moment —or in practical chemistry (it does not 
matter which one sayrs)—the most interesting 
and important inquiry is how to blow afoma to 
bits, thereby obtaining from them far more 
energy than one puts into them, just as a little 
match may make the beginnings of a very 
big blaze. After all, it is the old) problem 
of transforming potential into kinetic energy, 
in anew dress. In setting a light to gunpowder 
wo as to send off a cannon-ball. we are trans- 
forming into kinetic cnergy the potential energy 
contained and locked up between the atoms and 
tn the molecules of the gunpowder and the oxy- 
gen of the atmosphere. Similarly, in attempting 
to blow atoms to bits by Réntgen rays or other 
means, we are seeking to transform into kinetic. or 
utilisable, energy, the potential energy which, as 
we have already seen, is contained, and contained 
to an almost incredible degree, within the atoms. 

Professor Thomson’s Latest Views. 
Tf the reader be wise he will welcome the quotation 
of Professor Thomson's own words, as nearly as 
J——— from the very last pronouncement 
ie has made (March 24, 1906, at the Royal 
Institution), when these words are written. 
We quote or paraphrase the following : 

In one hour one gramme of radium will give 
out sufficient heat toraise a gramme of water from 
freezing point to boiling point. On the average, 
a radium atom lives for more than 1.000 years, 
and it is only at the expiration of this period. 
when the atom becomes unstable, that its energy 
is liberated. This is a long period, even by our 
scale of reckoning, in which we take the rotation 
of the earth as the unit of time. If an atom of 
radium had an inhabitant, he would reckon on 
quite a different scale of time. Doubtless his 
unit would be the period of rotation of one of the 
Sel aren or syatems of corpuscles in the atom, 
and it would correspond to a small fraction of 
the billionth—that is, the million millionth— 
part of a second. The life of a radium atom— 


say, 1,200 years—might well — therefore, 
as an eternity to one of its inhabitants, thus 
raising the question ‘how is it that the radium 
atom, after existing for what—relatively to the 
rhythm of its own —is practically 
an infinity of time. at last collapses and suffers 
this extraordinary change which results in the 
giving off of energy!” This change is due to 
the Joss of energy in’ the corpuscles and systems 
of corpuscles which rotate in the atom. The 
atom thus loses its state of moving equilibrium, 
as a top falls when the speed of its rotation 
is insufficient to preserve ts moving equilibrium. 

Can We Harness the Atom? Thus 
the energy of radium is displayed only at the 
deathbed of the radium atom. During its 
lifetime radium is a perfectly conventional 
element, so far as we know; it is only when 
it is ceasing to be radium that it begins to display 
its peculiar properties and gives off energy. So 
great is the amount of this energy that there is 
enough of it in a pinch of radium to carry an 
Atlantic liner across the Atlantic at full speed. 
Nevertheless, by no means at present known 
could a pinch of radium be made to do this, since, 
though it contains all this amount of energy, 
it gives it off with extreme slowness. In order to 
propel an Atlantic liner across the Atlantic in 
six days, 100 tons of radium would be required. 
The question is whether we shall be able to 
get at the interna] energy of the atom at a fast 
enough rate to be of practical value. Tt should 
be weil recognised that at present this is im- 
possible—knowledge which will prevent the 
public from ps atid bogus companies, the 
promotion of which is unfortunately one of the 
most frequent applications of science. A com- 
pany has lately been started, or projected, 
which is to disintegrate the atoms of ordinary 
substances, with the consequent evolution of so 
much energy that coal will soon cease to be of 
any value! 

And now, having considered the nature and 
‘possibilities of the atom as best we might, 
and having been put off again and again in our 
attempt to answer the root question of 
chemistry, which is the question of the 
nature of matter, we must turn to the stud 
of those very units of which atoms are soni posed. 


The Ultimate Units of Matter. Weare 
now quite familiar with the Beta rays of radium 
and other bodies, and we are able to assert that 
they constitute the ultimate units. The Gamma 
rays we may ignore, since we believe them to con- 
sist merely of an ethereal wave motion like light 
and the Réntgen rays [see Puysics]; nor need we 
concern ourselves with the Alpha “‘ rays,’’ since 
we are now learning to call them alpha particles, 
and believe that they are really atomic and 
made up of the same constituents as the Beta rays 
themselves; nor does the recent discovery of 
the Delta rays of radium complicate the matter. 
We may concentrate ourselves entirely upon the 
constituents of the Beta rays. These are the 
ultimate unite of matter. at we have alread 
asserted about them may be easily summarised. 
They are probably identical in all their properties 
wherever found. Each either carries or is a 


charge of negative electricity. If the latter be 
true, then the ultimate units of the atoms of 
matter are atoms of electricity. 


_ M. Poincare’s Remarkable Work. It 
—— this point that is now being deter- 
mined. For a provisional answer to it we can 
acarcely do better than turn to certain French 
students, remembering that the history of 
science has taught us how lucid and brilliant 
are French men of science in these matters. 
M. Poincaré is known at this moment as the 
most distinguished combination of man of 
science and philosopher. His remarkable book, 
“ Science and Hypothesis,” was translated into 
English last year, and the reader who pro- 
poses to plumb to their depths the problems to 
which he has been introduced in this and its 
companion course will do well to acquaint him- 
self with M. Poincaré’s thinking. On page 165 
(English translation—the Walter Scott Pub- 
lishing Co., Ltd.), M. Poincaré says: “It is 
true that in the electrons the electricity is sup- 
ported by a little—a very little—matter ; in 
other words, they have mass.” That is all 
that can be obtained on this particular point 
from this remarkable volume, but physicists 
have advanced since those words were written. 
Is it really the fact that the electricity of the 
electrons is supported by even a very little 
matter? It is certainly the fact that those 
electrons or corpuscles have mass, and, writing 
two or three years ago, M. Poincaré assumed, 
as everyone did assume, that wherever thero 
was mass there was matter. 

‘The End of Matter.” The question 
now, however, has taken a new form. Is it 
necessary to assume the existence of anything 
but electricity in order to explain the known 
mass or inertia of the electron or negatively 
electrified corpuscle 4 Are its mass and inertia 
anything more than electrical mass and elec- 
trical inertia’ Perhaps, before we go further 
into the properties of the clectron, we may 
state how this question appears at the 

resent moment. M. Poincaré himself contri- 

uted an article upon it, in his brilliant French, 
to a recent number of “‘ The Atheneum.” Ho 
called that article by the sensational title, “‘ La 
Fin de la Matiére ’ (The End of Matter). It 
consisted of a masterly summary of the most 
recent work, the probable conclusion of which 
is that when sufficient of the mass and inertia of 
the electron have been allotted to satisfy the 
demands of electricity, there remains none 
whatever to be allotted to matter. Hence, M. 
Poincaré ventures to speak of the “end of 
matter.” The root question of chemistry is 
the nature of matter, which has been regarded 
as an ultimate since men began to think, and the 
nature of which has been a subject of speculation 
for nearly three thousand years ; and the answer 
of contemporary science is that. matter is not 
an ultimate at all, but is a form of electrical 
phenomenon. 

The author of a volume which has now become 
famous—* L’Evolution de la Matiére ’’—has 
coined the phrase, ‘‘the dematerialisation of 
matter.” Both this book and M. Poincareé’s 
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La Science et PHIHQppothàe,“ are published in 
the “Bibliothaque de Philosophie Scientifique.” 


Both have latety been translated, but are much 
iio ad in original for the reader of 
mch. As Mr. Balfour lately put it, ‘ matter 


has been not merely explained, but explained 
away.” We must inquire into this. 
he Fate of the Electron. A few pages 
back we raised the question, apropos of the 
doctrine of the conservation of matter, as to the 
fate of electrons. It was pointed out that we 
can no longer assert the ——— of the con- 
servation of matter to be true “in the same 
breath as that which serves us to say that nega- 
tive electrons are shot out from unstable atoms 
such as that of radium, and go—whither 1 Do 
they disappear? Are they annihilated’ Are 
they dissulved into ether, the ‘Mother of 
Matter,’ or are they conserved as such 1" Now 
what help docs M. Gustave Le Bon afford ? If 
he cannot help us, we must wait for further 
information until Professor Thomson sums up the 
results of his recent researches. The reader will 
not expect us to be dogmatic. Tf he wants posi- 
tive, dogmatic, unqualified statements, he must. 
turn — to the theologians, 
Perna to the materialists, of thirty years ago. 
‘ontemporary physica is unfortunately unable 
to do anything more than lay certain facts before 
the student and suggest the possible interpreta- 
tions of them. In the following paragraphs we 
shall freely paraphrase from M. Le Bon (French 
Edition, 1905, page 202, ete.). 

It looks aw if the last term in the dematerialisa- 
tion of matter were the ether, into the bosom 
of which, Ko to speak, the negative electron shot 
out from a decomposing atom is plunged. What 
is the fate of the atom of electricity—the electron 
or negatively electrified corpuscle—after the 
dissociation of matter ? Does it remain eternal, 
when matter no longer exists ’ If it retains its 
identity, for how long does it do so ? And if not, 
what becomes of it’ It is scarcely conceivable 
and is certainly quite improbable that these 
electrons retain their identity. They must lose 
their individual existence and disappear. If it be 
asked how, we may gain some understanding of 
it by considering the case of icebergs floating 
in the Polar oceans and retaining their indi- 
vidual identity until, at last, the temperature 
becomes warmer and they vanish and disappear 
in the ocean. ‘Such is, without doubt,” says 
M. Le Bon, “the ultimate fate of the electric 
atom (the electron). When it has radiated all 
ite onergy it vanishes in the ether and is no 
more.” 

The Last Stage of Matter. Further- 
more, M. Le Bon points out that in the course 
of the movements of electrons and their loss 
of energy various forms of vibrations of the 
ether are observed, such as the Hertzian waves, 
radiant heat, visible light, invisible ultra-violet 
light (to which we may add the Réntgen rays). 

e nature of all these is the same. ‘ They 
are comparable to the waves of the ocean, 


which differ in size alone. — — — 
tions, always accompanying the electric atoms 
(electrons) — probably t the form 
which they vanish in radiating their 
”’ “Thus,” says M. Le Bon, “the 
electron, having its own individuality and a 
definite and constant mass, must constitute the 
last stage but one in the disappearance of matter. 
The last will be represented by the vibrations of 
the ether—vibrations ing no more per- 
manent individuality than the waves which are 
formed in water when one throws in a stone and 
which soon vanish." 

The last. question, or almost the last, is this : 
How, exactly, can we conceive of the transfor- 
mation of the electron into ethereal vibrations ? 
There are a thousand considerations which con- 
duce to the belief that these ultimate particles 
may be compared to whirlpools—the vortex atom 
theory of Lord Kelvin may well remain, though 
transferred from the atom to the electron. “‘ The 
question, then, reduces itself to this: How can an 
eddy, or vortex, formed in a fluid, disappear in 
this fluid while producing waves in it ? Thus 
ktated, the problem is intelligible. In fact, one 
Kecx easily enough how an eddy formed in a 
liquid ix able, when its equilibrium is troubled. to 
vanish while radiating the energy which it con- 
tains under the form of waves in the medium 
which surrounds it. It is in this fashion, for 
instance, that a waterspout formed in a liquid 
vortex loses its individuality and disappears in 
the ocean.” We cannot do better than quote 
the paragraph with which M. Le Bon closes this 
section of his book. 

The Atom’s Secret. “It ix, without 
doubt, so also with ethereal vibrations. They 
represent the last word in the dematerialisation 
of matter, that which precedes its tinal annihila- 
tion. After these fleeting vibrations the ether 
returns to a state of repose, and the matter has 
definitely disappeared. It has returned to that 
original non-existence whence only hundreds of 
millions of centuries and unknown forces can 
make it emerge anew as it already emerged 
remote ages before, and whither steal away 
into universal chaos the first traces of our 
universe,” 

And in taking leave of him we may also quote 
the final paragraph of his book : 

“It is in this atomic universe, of which the 
nature was so long unknown, that we must 
seek the explanation of the greater part of the 
mysteries which surround us. The atom, which 
has not the eternity allotted to it by ancient 
beliefs, derives its power otherwise than from the 

roperties of indestructibility and immutability. 

t is no longer an inert something, the blind 
sport of universal forces. On the contrary, it 
creates those forces. It is the veritable soul of all 
things. It holds in check energies which are the 
mainspring of the world and of its inhabitants. 
In spite of its insignificant minuteness, the 
atom, perhaps, holds all the secrets of intinite 
grandeur.” 


Continued 
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GEOMETRICAL DESIGN 


Borders. All-over Patterns on Triangular Net Foundation. 
Enclosed Ornament for Square, Octagonal, and Circular Panels 





By WILLIAM R. COPE 


Application of Bordera. The proper 
application of Bands is to the enclosing of 
ceilings, walls, floors, panels, on certain archi- 
tectural constructions, on the abacus and plinth 
of columns, and as a running ornament round 
the shaft of the latter. They are algo used as the 
hem or border of garments, carpets, and other 
textiles, on the rims of plates or dishes, in typo- 
graphy, etc. 

The Fret is specifically Greek ornament. and 
no doubt of textile origin. It was Greek vase- 
painting and architecture which gave rise to the 
variations of the pattern. Among the Romans 
the fret was used for mosaics on floors. The 
Middle Ages seldom used this pattern, but the 
Renaissance revived it in its ancient application, 
and made new combinations. The pattern is 
sometimes carried round a circle, an arrange- 
ment, however, which is not in accord with 
its character. Fig. 589 is an example of a Chinese 
fret, and 540 is a plait pattern. The centres of 
the circles in the double guilloche pattern in 552 
are at the corners of an equilateral triangle. 
while in 554 they are at the corners of a square or 
diamond. [See pages 2321~2.] 

The Greek wave acroll, or the evolute-spiral 
band, is shown in 568 to 560. The line of thins 
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pattern divides the surface of the border into 
two parte, which in flat ornament are coloured 
differently. In plastic work, the lower part 
projects. This border is suitable for robes, 
shields, plates, friezes, cornices, tablets in 
architecture, and for other purposes. The 
rosette is sometimes introduced at the volute 
centres, and the interatices between the lines 
decorated with leaves and flowers or buds, 
as in 560. 

Examples of borders drawn on an equila- 
teral triangular foundation ure shown in 569 
to 574. 

Alleover Patterns on the Triangular 
Net Foundation. This foundation is easily 
constructed with the  60-degree — set-square 
and T-square, and may be arranged in two 
ways, as in 608 and 509 [pige 2320). It is the 
readiest. basis upon which the designer can form 
“drop” patterns. Many different shapes, such 
ax the triangle, the rhombus or diamond, the 
hexagon, etc., all make perfectly fitting diapers 
upon this net, as shown in 561 to 568. Many 
designs for parquetry and marquetry may be 
founded on these lines. and the ornament. in- 
dicated by the various coloured tiles, stones, 
or pieces of wood used. 
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GREEK WAVE SCROLL. ALL-OVER PATTERNS OK TRIANGULAR FOUNDATIONS 
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BORDER PATTERNS ON TRIANGULAR FOUNDATIONS 


Enclosed Ornament. This is orna- 
ment designed to fill a definite bounded space. 
such as a square, an oblong, a circle, etc., accord- 
ing to artistic rules, so that it fits exactly into 
this space alone. The — is sometimes called 
a ‘‘panel.” Besides the square, oblong, and 
circle, other shapes, consisting of the regular 
polygons, the ellipse, the lunctte or semicircle, 
various forms of the spandrel, the lozenge. 
and the triangle are most commonly used as 
panels, 


— of —— — — — 
enc space ign arr 
symmetrically on both sides of one axis, the panel 
ia suitable for a vertical position. When it is 
developed regularty in all directions from the 
centre of the shape, and is symmetrical to two 
or more axes (multi-symmetrical), the panel is 
suitable for a horizontal position, as in 578 to 
505. 


The Square Panel. The two diagonals 
and the two diameters are the lines on which the 
decoration of the square may naturally be based, 
and they form an eight-rayed star with rays 
alternately of unequal lengths, dividing the figure 
into eight equal spaces. Numerically, this mode 
of planning the 
decoration is pre- 
dominant. The 
design shown in 
575 is the Uranis- 
ous, an orna- 
ment used in the 
coffers of Greek 
ocilings ; the rays 
were gold on a 
blue ground. The 
patterns in 576 
and 579 are ex- 
amples of inlaid 
work of the four- 
teenth and fif- 
teenth centuries. 
Fig. 578 is an 
arrangement suit- 
able for iron- 
work, while 580 
ia the planning 
out for a_ tile 
design used in 
medieval times. 
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but trefoliated 
forms wete also 
added to this 
linework. 
Another kind 
of decoration 
for squares 1s 
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Mo AA A A 581 to 589 and 
—— each space, may 

73 74 yeceive indé- 
pendent orna- 

ment. It will 


be noticed that these are much used for panels in 
ceilings. The panelling in 586 is constructed by 
dividing the square into 16 smaller squares, 
and then drawing lines from the middle points 
of the sides of the large square at an angle of 
60 degrees. 


The Octagonal Panel. This may be 
easily constructed within the square as shown 
in 560 to 502, or within a circle. The diagonals 
and diameters intersecting again give a great 
variety of subdivisions. 

The Hexagonal Panel. This is _ best 
constructed within a circle, and may be sub- 
divided in a similar manner to the octagon. 
Many variations of the six-pointed star may 
thus be obtained. 


The Circulat Panel. This shape is 
usually subdivided into 3, 4, 5, 6, 8. 10, 12, 
or 16 similar parts, by lines radiating from the 
centre; or it may be divided into zones, with 
each belt-like band decorated independently. 
The subdivision formed by means of arcs, as in 
568 and 595. are very suitable for this shape, 
especially when required for tracery. 


Continued 





ENCLOSED ORNAMENT FOR SQUARES 
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THE EYE 


and its Protection, The Eye like a Camera. The Iris 
How Colours are Distinguished. Long and Short Sight 


By Dr. A. T. SCHOFIELD 


The Eye like a Photographic Lens. 
We have t with the main functions of the 


8 aay ous hs & ee 
oannot see, more a io 
: Camera. Ts the lateee, —— 
' through a jens into a dark box, at the back of 
which it is pictured on 
@ sensitive plate; but 
the camera does not see 
—it in the man behind 
the camera who sees. 
He peers through the 
pound gla: at the 
ack, and sees the object 
mirrored there, Of course, 
it may be objected that 
this is necessarily so, 
Kince sight is an attri- 
bute of life, and the 
camera is not alive. This 
. ar but eat relia 
e illustration is of force . 
because it is difficult to Seon yout neat 
realise that the eye by night 
itself is exactly like the inanimate camera, alive 
though it be. only receiving and reflecting the 
images, and that it ix the brain behind the eye 
which really sees. 


The Real Centre of Sight. We have 
already noted that the “ optic lobes,” the real 
centres of sight by which we see, lie in the base 
of the brain [126, 188) just in front of the pons in 
the medulla. These lobes are directly connected. 
each of them with both eyes ; and if one lobe be 
destroyed, total blindness of the opposite eye 
ensues, while if both are dedteayed: complete 
blindness ensues, though all images are pictured 
on the two eyes or “ cameras” as perfectly as 
ever, and that, too. by vital, and not merely 
chemical processes: his is seen in cases of 
disease destroying these lobes, which are 
therefore the psychic centres of sight. In 
exactly the same way the ear does not hear. nor 
the tongue taste, nor the nose smell. 


The Eyeball and ite Protection. 
Each eyeball is a hollow, flattened sphere, about 
lj in. in diameter, lying in a pyramidal bony 
cavity known as the orbit. This is filled with 
fat, in which the eyeball rests as on a cushion. 
and revolves freely in a capsule without the 
least friction [127]. This orbit protects the 
eyeball from any ordi injury in front. where 
it is very strong; but behind the eye its walls 
are very thin. so that the point of an umbrella 
thrust into the socket might easily enter the 
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126. SECTION OF 
THE BRAIN 


brain, and yet an iron hat-peg nearly 3 in. long 
has been — from the orbit, where it had 
Jain for some days without causing much incon- 
venience! Another patient, some time after 
threshing whe&t, suffered some pain in the orbit, 
and discovered in the corner of the eye a grain 
of wheat that had shot forth a — — 
The eyeball is still further protected by wo 

elids, the upper of which, at any approach of 
dancer, closes down involuntarily in front of 
the eye. Above and on the outer side lies the 
lachrymal gland, and every time the eye winks a 
tear is squeezed out of it and sweeps across the 
eye, washing all impurities away, and leaves the 
eye by a little duct leading into the nose. This 
takes place about five times a minute. Only 
when the tears are rapidly excreted under the 
influence of emotion do they roll over the lower 
lid and we are said to “cry.” Tears are not 
secreted before six months—infants, therefore, 
do not really “ ery.” 

Nix muscles are attached to the sides of the 
eyeball by «mall white tendons, so as to pull it 
in every direction. One of these tendons which 
rollx the eye upwards runs through a perfect 
little pulley in the top of the orbit [128]. 

It is of the utmost importance that both eyes 
should move together, and this has been secured 
by a similar nerve supply to both eyes—an 
arrangement that is generally, but, as we shall 
wee, not always successful. When it fails, we 
squint. 

Why Both Eyes See the Same Object. 
The two eyes are. of course. the sole cause 

@-~ of stereoscopic. 
vision. by which 
two pictures 

2 from _ slightly 
different points 
6 Of view are 
combined into 
one, thus giv- 
ing the sense of 
space or solid- 
ity—in short, 
— Ping 
: the world of 

3. Window ateye, orcemnesh, Hoekt three dimen. 
eyelid 5. Iris 6, Pupil 7. Lens sions in which 
8. Upper, and 9. Lower, muscle of Had 


eyehall 10. Black screen behind We live. 
retina = 11, YeHow spot 12. Nerve we but one eye, 


of sight we should see 
everything in the same plane in two dimensions 
only, and tind it very difficult to understand 






127. DIAGRAM OF THE EYEBALL 


solidity. 

In front of the eyeball is inserted a circular, 
transparent membrane called the cornea [129], 
through which all light enters the interior. It 
is apparently “let into” the eyeball, exactly 


ar a watch-glass is let into the face of a watch. 
It is really, with the rest of the outer coat of 
the eyeball—called the sclerotic—comprixed of 
very tough fibrous tissue. In the cornea alone 
the cells are perfectly transparent. and are 
arranged in perfectly parallel rows, and there are 
no blood-vessels. 

Mechanisam of the Eyeball. It is 
difficult, as we look at this transparent, glass- 
like structure, to believe it is — of about 
100 layers of living cells. The aurſaoe consista of 
a false skin, exactly like the epidermis of the 
body, with the same active life gomg on every 
hour. The substance beneath is a mass of trans- 


— Brig outer 
These 


between 

are filled 
with white corpuscles 
from the blood—a 
matter of great interest, 
because here their move- 
ments can be moat 
closely watched during 
jife. If a little aniline 
dye be injected into the 
leg, after a time some 
pert af the cornea may 
‘be tinged with the colour 
through white corpuscles 
which have absorbed it 
into their bodies having 
made their way to the 
eye. 

It is evident that on 
the perfect transparency 
of the cornea all sight 
depends, for at the 
present time. when once 
the cornea has become 
opaque, no means is 
known of restoring the 
wight. The eyelids are lined with a delicate skin 
called the conjunctiva. which is continued all 
over the eyeball, and whose anterior layers form 
the epidermis of the cornea. 

The Iris and the Pupil. On the inner 
side of the cornea is a small chamber—like the 
space between the watch-glass and the watch— 
filled with a clear watery flaid, called the aqueous 
humour. The chamber is bounded behind by 
the iris, a coloured muscle with a contractile 
circular aperture or diaphragm, through which 
the image to be seen enters the eyeball. The two 
irides are not always of the same colour, and 
brown spots are frequently seen upon them. In 
albinos they are pink, because, having no colour, 
the blood is seen through them ; and as too much 
light thus enters the eye, these individuals see 
best in the dusk. The pupil or black hole in the 
middle of the eye varies in size according to 
the amount of light and distance of the object. 
It cuta off all superfiuous light, so that the 
image is defined sharply and clearly. The 
muscles of the tris can contract the aperture 
or pupil to a — or expand it to one-third 
of an inch. e pupil only looks black because 
the interior of the eyeball is dark. Its average 
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128. THE TWO EYE 
THE MUSCLES AND BLOOD- VESSELS 


rectus muscie 
rectus muacie 
oblique muscle 
section 
12, Lachrymal artery 


artery 
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ALLS FROM ABOVE, SHOWING 
1. Optic chiasma 2. Superior rectus muscle 
4 External rectus muscic 

6. Superior oblique muscle 

8. Lachrymal giand 
10. Eyelid Inver surface 
3. Central artery of retina 


14. Ciliary arteries 16, Supra orbital artery 
17, Nasal artery 
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size is } in. and the centres of the pupils should 
be 2) in. apart. In a dark room, or when look- 


ing at objects a long way off, the pupil is e@x- 
panded, and it is contracted in go light 
or when looking at near objects. is far- 


away look, from gazing at distant objecta, 
by expanding the pupils, increases the beauty 
and “depth” of the eye, and is sometimes 
cultivated artificially, and often depicted in 
sketches of female heads. Certain drugs, such 
as atropine, enlarge the pupil, also fear, weak- 
ness, and alcohol. Other drugs, such as the 

Calabar bean and opium, contract the pupil. 

In men, the muscle acts involuntarily, but 
animals that prey by 
night, as cate and owls, 
can use it voluntarily. 

. The Focue of the 
Eye. Just behind tho 
“iris,” or colo cur- 

_ tain of the eye, lies the 
cryatalline lens [180], by 
which all images are 

brought to a focus on 

the back of the eye. 

This lens is bi-conver. 

and about half an inch 

in diameter, and its effect 
can be seen by focussing 
any view or object on 

a white sheet of paper, 

with a similar lens. Phe 

— of the lens 
rom the paper requisite 

to — clear focus 

on the paper is deter- 
mined by the distance 
of the object, the whole 
variation being, however, 
very slight, the length 
of the focal distance 
between an object 20 ft. 
off and one 4 in. being only yy in. In the 
camera, where the image of the sitter has to 
pass through the lens on to the ground-glass or 
xensitive plate at the back, the length of the 
focus is aQjuated by moving the lens backwards 
or forwards with a screw until the focal length 
is arrived at, and a clear, sharp, reversed image 
of the object is obtained. In the eye the lens 
is fixed, and the sensitive screen that receives 
every image is also fixed, about } in. behind it. 

Near and Distant Objects. To under- 
stand the focussing of the eye, one or two 
pointa must now be made clear. All vision is 
divided into far“ and ‘‘near.” All objects 
over 20 ft. are “ far’’ or “ distant,”’ all others 
are “near.” In the normal eye, the rays of 
light from each object over 20 ft. distant being 

rallel, are naturally focussed on the eye by the 
ens, the only adjustment needed being, as we 
have shown, an enlargement of the pupil to 
admit more light. Objects under 20 f/. require 
what is called accommodation, as rays of light 
from these are divergent. This is an operation 
performed unconsciously and exactly, according 
to the distance of the objective from the eye. 

Whether an object is 30 ft. away, or 30,000,009 
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5. Internal 
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miles, no change in the eye in needed to see it, 
but a great change in the eye is needed to sce 
an object at 10 ft., and another at 2 ft. The 
change required is threefold ; the pupil is con- 
tracted and the two eyeballs converge—a slight 


inward squint—according to Se F 


the nearness of the object, and 


lastly the lens becomes in- , 

creasingly convex according to Lf — 
the same law. This is necessi- a, 
tated in the eye when the focal —m»— 2 


distance is fixed, but is not re- 
quired in the camera when the = = “=~ 
focal distance can be altered 
instead. The more convex the ~ = 
lens, the shorter the focal dis. === 
tance, and the lens is therefore 
automatically altered according *- 
to the distance from the eye .- 
of any object under 20 ft. ee 

The lens is of almost perfect ~~~ ,o9_ 


elasticity, and a thin membrane 

atretched across the front of it COBNEA: OR 

keeps the anterior surface flatter “/NDOW OF 
4 THE EYE 


than the posterior, and a special] 
net of muscles instinctivel 

relaxes this membrane to let the front of 
the lens become more convex as required. 
Accommodation, or adjustment of vision, for 
objects under 20 ft. is therefore a threefold 
muscular action—namely, contraction of pupils, 
convergence of eyeballs, and convexity of lens. 

Behind the lens is the interior of the eyeball, 
filled with a delicate crystalline jelly, through 
which the light passes to the back. All the 
light comes — the aperture in the iris, 
which, whatever colour it may be on the front, 
in itself black on the inside, to prevent any 
rays penetrating into the eye, except by the 
pupil. 

The Nerve to the Brain. The nerve 
that passes from the brain into the eyeball to the 
centre of sight is like a atalk to the eye, and is 
as thick as a small slate-pencil. It does not 
enter the eye exactly at the back, but 4 in. to 
the inner or nasal side, and then spreads out into 
an thin film called the retina, vo in. thick, all 
over the inside of the eyeball, excepting the 
anterior third, where no image nor light can ever 
come. It does not. lie immediately in contact 
with the white “ sclerotic ’’ coat of the eyeball 
itself, for between the two is a layer of cells called 
the choroid, having the appearance of Mack 
velvef, so full are cr Oo black — which 
forms an admirable background for the trans- 
parent nerve film that lies on it, while it allows 
no ray of light to pass through. 

This nerve film [181], thin as it looks, consists 
of some dozen most complicated layers of cells 
of various kinds, the innermost, next the choroid, 
being a layer of so-called “rods and cones.” 
The rods are filled with a delicate fluid called 
the visual purple, which is bleached as the light 
falls on it. ey are sup to give the 
picture looked at in black and white, while the 
cones are supposed to be connected with the 
colour sense, certain of them responding to the 
red rays, others to the blue, and others to the 
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Magnified section 


green or yellow. The retina itself is quite trans- 
parent during life, but cloudy and pink after 
death. Opposite the centre of the lens, at the 
very spot where all objecte are focussed that are 
directly looked at, there is an elevation called 
the macula lutea, or yellow spot. The optic 
nerve enters ry in. to the inner side of this spot. 
In this spot, all the layers disappear except the 
cones, and sensitiveness decreases with the 
distances from it. Thus, 5° away, the sight 
is only } as acute; at 10°, y,; at 20°, 25; 
at 30°, 7; and at 40°, only z$5. Beyond 
this, vision is imperfect. Every nerve fibre that 
enters the eyeball by the optic nerve is con- 
nected with about seven cones and pigment 
cells, and 100 rods. 

On the rods and cones that lie innermost 
against the black choroid coat every object 
from the external world is thus temporarily 
photographed. 

We can ‘see’ many things at once, but we 
can only “‘look”’ at one object at a time—that is, 
focus it on the yellow spot. 

The Blind Spot. As we have seen, 
the optic nerve ttself cannot receive any image, 
and as there can be no retina where it enters the 
eyeball, so part of every image we see is lost, 
as if a black hole was punched out of it; only: 
we never notice this, any more than the fact 
that everything we see is upside down, because 
we have long since learned instinctively not to 
notice the small blank part, and also to reverse 
the visual image in the mind. But that the 
‘* blind spot ” exists is proved, as is well known, 

closing the left eye, looking steadily at 

this cross [182], and slowly raising the head up 

to a certain point; the black dot will be seen 

as well while you still gaze at, the cross, but at 

a certain height it will suddenly disappear. 

At this height, while 

Z the cross is impressed 

on the yellow spot, 

> the black dot is just 

on the optic nerve, 

vn and hence is not seen, 

roving the nerve of 

sight iteelf to be blind, 

and only able to re- 

ceive objects through 
the retina. 

The eye gazing at 

F any bright object 
: soon gets exhausted, 
— for the object is not 

: ; merely mirrored, but 
positively photo- 
graphed, as we have 
shown, upon it. Ifa 
rabbit be killed in 
— — ight, and in 
a bright light, and its 
retina examined, the 


can be seen bleached u a 
time after coming into the house on a dazzling 
day we are quite blind. 

And here let ua once more compare the cye 
with the camera, A phic artist. 


180. LENS OF THE EYE 
i. Lens adjusted for far, 2. for 


standing by a sensitive camera, looks at the 
object with his eve, and we may observe the 
simultaneous process going on in the two. 
At the same instant that he takes the cap off 
the camera he may open his own 
eye wide, und thne takes off the 
cap or eyelid. The light reflected 
from the object now streams in at 
the cornea in the eve and at the 
opening in the camera. Passing 
backward in both, the first thing 
met with in each ix the bi-convex 
lens. This serves to gather up the 
diverging lines of light from objects 
under 20) ft., or parallel rays from 
objects over, and causes them to 
converge to a focuy as they pass in 
to the sensitive plate in the camera, 
or the retina of the eye. On each, 
they at once bleach the object 
reversed. Here, in the camera, the 
process ends; in the eyes, the 
image ia at once conveyed along 
the optic nerve to the centre in 
the brain, which “ sees "it. 

The eye has one great advan- 
tage over a camera, in having a 
curved retina equidistant in every 
part from the lens. The camera has 
a flat plate and can only therefore 
perfectly focus a very small part at the same time. 

How the Eye se s Colours. Light 
itself consists in the movement of luminous 
waves of ether travelling at a speed varying 
from 446 to 667 billions 


fibres 
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RETINA. OR FILM OF 
SIGHT SPREAD 
OVER INSIDE OF EYEBALL 


Showing roda and cones and 
herve cells and flhres 
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Colour-blindnesas.  Colour-blindness is 
not at all uncommon, and in some cases is moat 
dangerous, particularly in railway employees, 
for red-blindness, which is the most common in 
engine-drivers and others, might 
lead to fatal consequences. Pro- 
longed smoking of strong tobacco 
often causes such red-blindness, so 
that no difference can be seen be- 
tween ai red rose and its leaf. 
Colour-sight, like all else in the 
body, increases by practice, the 
cones being, of course, — living 
cells. It is found to be better 
in women than men, as they have 
for generations been occupied with 
the study and discrimination of 
bright colours. The bright light of 
sunshine is 60,000 times stronger 
than the moon at full, or a bright 
candle at a distance of one yard, 
and soon exhausts the cye. 

Keen Vision. Acuteness of 
vision is dependent not only on a 
perfect: eye-camera, but is partly 
psychical and duc tu long practice, 
and is therefore, like all) other 
qualities, hereditary. 

Four thousand years apo the 
Arabs named a small star in the tail 
of the Great Bear, now just visible, “ Saidak,” 
or the Tester (of sight), and to-day their vision 
ix wonderfully keen. Indian guides have been 
known to distinguish the figure of a man 

against. the skyline 
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of feet per second, red eC e sighteen miles away. 
waves being the slowest, Of course, in such 


and violet the = most 
rapid. green occupying 
a middle place. This perhaps accounts for the rest 
that green gives to the eye, for being of a middle 
tone its vibrations are not so fatiguing as those 
that are very rapid or very slow. The varia- 
tions in light waves are, how- 
ever, much more limited than 
sound waves. Each colour is 
caused by waves of light of a 
definite rapidity, and certain 
cones seem able to take up 
only the slowest, or red rays ; 
others the faster, or green or 

ellow ; others the fastest, or 

lue and violet. The solution 
of the puzzle on our walls of 
** Pears’ Soap” ix thus quite 
obvious. We stare at the 
great red letters until all our 
red cones are exhausted, and 
we cannot see with them; then, 
if we turn our eyes away. 
though the whole image of the 
‘* Pears’ is fixed for a time on the retina, the 
red cones being exhausted, we only have the blue 
and yellow left, and hence see it as green. Of 
course, if the red were not exhausted, and we 
turned away, we should not see it in any colour 
at all, for all colours together make white light. 
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Showing position of pineal gland 
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an instance, « great 
deal depends on the 
amount of light falling on the bie. and on 
the purity of the air. Dwellers in towns, on the 
other hand, have very short sight, as have those 
who have to gaze entirely at close objects. 
Results of Disuse. 
The eye also wastes away if 
not used, like any other organ, 
ut is Koen in the eyelens insects 
and spiders in the great caves 
ceawno Of Kentucky. It also enlarges 
to an enormous size when the 
light is poor, as in those fish 
sewr that swim at great depths. I[t 
Canree ix curious to note that in soles 
und all flat fish one of the 
eyes travels through the head. 
These fish are constructed to 
swim vertically like all otherr, 
but they soon begin to lie and 
to swim flat on one side. At 
first, soles, like salmon or 
trout, had a right and left eye, 
but it is obvious that with constantly lying on 
the side the Jower eye would always be buried 
in the mud. The eye itself travels through 
the head and comes out by the side of the 
other eye; xo that all flat fish have two eycs on 
the one (upper) side. 


Continued 
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INTELLECTUAL FREEDOM 


Rational Freedom and Openness of Mind. 
The Bearing of History on Life. Contact with Affairs a Cure for Intolerance 


Life must have Definite Aims. 





By HAROLD BEGBIE 


ME. JOHN MORLEY has written contemp- 

tuously of ‘‘our lofty new idea of rational 
freedom as freedom from conviction, and of 
emancipation of understanding as emancipation 
from the duty of settling whether important 
propositions are true or falae.”’ 

One of the most certain effects of stud 
upon the mind is determination of opinion. 
man cannot read an admired author without 
receiving something of the bias of his master. 
Ax wo proceed in our studies, 80 we are moulding 
and fixing our opinions. It seems almost impos- 
sible that a man should read diligently and 
remain in precisely the same state of mind 
concerning the direct and indirect subjects of 
hin inquiries. 

And yet rational freedom is to be desired. 
Not the rational freedom of the man of the 
world, with “his inexhaustible patience of abuses 
that only torment. others ; his —— word 
for beliefs that may, perhaps, not be so precisely 
true as one might wish, and institutions that are 
not altogether so useful as some might think 
possible’ ; not this false and unworthy freedom 
of reason, but the true and just openness of 


mind which effectually preserves the student 


from the fierce and cramping offecta of bigotry. 


The problem, therefore, is how to cultivate | 


this rational freedom and openness of mind, and 
at the same time confirm and strengthen resolu- 
tion, energy, and devotion to principles. What 
we have set ourselves to compose is a suggestion 
which has for its end intellectual freedom com- 
bined with energy of action. 


The Broad Principles of Life. 
Now, there aro certain broad and definite 
principles of life which happily admit of no 
equivocation, and u which every man—if 
he questions himself—will find that he holds 
opinions quite as definite. For instance, a man 
will know whether he believes in the humani- 
tarian principle of doing unto others as he would 
they should do unto him ; or, whether he believes 
in the laws of the forest, whereby selfishness 
— an intelli — . On theese — 
and definite princi of life it is necessary that 
the opinions: he folds should be boldly and 
faithfully announced in his own mind. He may 
be uncertain whether Conservatism or Liberalism 
better serve the interest of the humanitarian 
principle ; but he must not be in two minds aa 
to whether Freedom ia better than Tyranny, oi 
Equal Rights better than the Law of the 
Strongest. On the broad principle he must 
hold definite opinions. ‘There is no question 
here of bigotry or intolerance; it is a question 
of aim, of direction, a question of aspiration 
and character. 
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If a man conscientiously believes that the 
humanitarian principle is a delusion, and that 
all the travail and heavy labour of the world are 
due to man’s sentimental notion of striving to 
introduce love into a brute universe, he cannot 
be accused of intolerance in holding this opinion 
and striving for its acceptance in the world. 
But if a man holding this opinion is moved by 


compassion to give money for the relief of 
distress, or pe is own life at the risk in order 
to save a life which can bestow no possible 


advantage upon his—then, even while his 
tolerance is praised, he confesses himself neithe: 
intellectually free nor courageous in his character. 

Need of Definite Aim in Life. In 
the beginning, then, we suggest that it is above 
al) things necessary for a man to determine his 
attitude towards life. Before he picks up the 
tools of energy he must know what he would 
fashion. Even if he finds himself unable to 
determine whether the world was made con- 
Kciously or unconsciously, even if he finds 
himselt unwilling to subscribe to the idea of a 
life beyond the grave, still he must determine 
within himself—if he would save his life from 
perilous drifting—what it is he earnestly desires 
to do with his existence. In other words, he 
must~be aware within himeelf of a direction and 
an aim in his life. He must possess a general 
principle of conduct. 

Given this direction and aim in life, we must 
proceed to discover how study and experience 
may be prevented from hardening the intellect 
in any one single inclination. For instance, if 
a man entertains humanitarian principles, we 
must discover how he may save himself from 
an exclusive devotion to any one particular 
panacea for human ills--such as the gospel of a 
particular sect of Christianity, or the creed of 
the philosophical vegetarian. 

The Study of History Ensuree 
Tolerance. The first of all studies which 
makes for a wise tolerance is History. The path 
of human progress ig strewn with the skeletons 
of forgotten causes. No one particular view of 
a thing has ever held an eternal field. Men are 
for ever setting up banners and erecting temples, 
e movement of humanity leaves 
those tattered flags and those ruined temples far 
behind the march of to-day. The reason is 


obvious, and an apprehension of this reason is 
. the surest eafoquard of an open mind and freedom 
of intellect. Life is a gradual revelation of 


truth. We penetrate every day a little further 
into the mysteries of Nature. At no single 
time has truth made an absolute revelation of 
iteclf. The outlook of every day is a little 
wider. To build a temple with every fresh 


aspect of truth is natural—for enthusiasm is one 
of the driving forces of the world—but it is 
unphilosophical, it is irrational, and it must 
fail. Humanity can no more stop at what is 
called ‘ Darwinism ” than it could stop at the 
Inquisition. The philosophy of Plato can no 
more satisfy the cravings of human reason than 
the counsels of Lord Chesterfield. To believe 
that any one set of opinions can ever hold the 
field is to say that knowledge is exhausted, 
that it has discovered all there is to be discovered, 
and that the race can progress no further. 
Intelligent reading of history, then, will always 
check the student from erecting hasty temples 
to his partial apprehensions of truth. He will 
balance his enthusiasm for to-day with his 
respect for the possibilities of to-morrow. He 
will never be in a hurry. 

False Intellectual Freedom. But it 
ig quite poasible that the student of history may 
find himself the victim of that false freedom of 
intellect so eloquently condemned by Mr. 
Morley. He may be so paralysed by the 
tremendous spectacle of lost causes and ruined 
aspirations strewn acroas the road of universal 
history. that he will sit with folded hands and 
profess himself unable to strike any blow in the 
conflict of his day. He will have an open mind, 
but an empty mind. He will have no fixed 
opinions ; he will have no opinion at all. 

The way out from such a paralysis of intel- 
lectual energy lies. we think, in a devotion 
to the practical affairs of life. The student 
who remains in his closet is always in danger 
of this paralysis. But let him come from 
his books into the actual world of existence, 
let him make himself acquainted with the lives 
of men and women, let him, above all things, en- 
deavour to see the problems of existence from 
the standpoint of those whose circumstances 
are different from his own, and it is certain that 
he will shake off his paralysis of will, and tind 
himself determined in certain definite directions 
regarding his opinions and his conduct. 

The Secret of Voltaire’s Power. 
** Voltaire’s books,’ says Mr. Morley, “ would 
not have been the power they were but for this 
constant desire of his to come into the closest 
contact with the practical affaira of the world. 
He who has never left the life of a recluse, 
drawing an income from the Funds and living in 
a remote garden, constructing past, present, and 
future out of his own consciousness, ix not 
qualified either to lead mankind safely or to 
think in the cause of human affairs correctly. 
; Every page of Voltaire has the bracing air of 
the life of the world in it, and the instinct which 
led him to seek the society of the conspicuous 
actors in the great scene was essentially a right 
one.” 

‘* Let noone,’ says the sage Guicciardini, “‘ trust 
so entirely to natural prudence as to persuade 
himself that it will suffice to guide him without 
help from experience. For there is no man, 
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however prudent. who has been employed in 
affairs but has had cause to know that ex- 
perience leads us to many results we never could 
have reached by the force of natural intelligence 
alone.” 

We believe. then. that the student who would 
combine intellectual freedom with energy of 
opinion must be something of a man of aftnirs. 

e must trust less to intuition and more 
to actual experience. He must know) more 
of life than of literature. It is one of the 
regrettable characteristics of modern life that 


municipal authority should lie so very largely 
in the hands of ill-educated. and therefore pre- 
judiced people; while the scholar and aut 
remain behind the scenes. wrong thinkers and 


wrong citizéns. An active realisation of the 
duties of citizenship would contribute more 
to the authority of the philosophers than many 
libraries of their meditations. 

There is, however, a8 we may see from the 
biographies of famous men, always a danger of 
intolerance. The student who takes part in civic 
life, the philosopher who becomes a statesman, do 
not always preserve their intellectual freedom. 
Their intolerance may not be a danger to the 
State, and may not prove a serious bar in the 
path of their own intellectual progress, but it 
cannot be said of them with propriety that they 
enjoy ample freedom of intellect. They have 
subjects on which they are “cranks” ; they 
have opinions on which they are bigots. 

Intellectual Freedom a Rare Virtue. 
It may be said at once that there will always 
be people in the world ready to deseribe as a 
crank any man whore opinions differ from their 
own : but we are ready to admit that intellectual 
freedom is one of the rarest. of virtues in 
human society. And, further, when we examine 
the question more closely we are puzzled to 
decide whether the intolerants have not done 
rather more for human progress than the 
tolerants. Wherefore the conclusion we come 
to is in the nature of a compromise. We believe 
that a man may enjoy intellectual freedom under 
a general and steadfast principle of conduct ; 
we hold that a study of history and acquaintance 
with actual life conduces to this end; and we 
argue that intense devotion to a set of opinions 
may be justified, even when it seema to fetter 
freedom of intellect, if its effect upon the world 
is in harmony with a beneficent principle of 
conduct. 

To realixe that every day we approach nearer 
to the truth of which we shall never actually 
lay human hands upon is to convince the mind 
of the extreme value of modesty and tolerance ; 
and this is the true benefit of intellectual freedom. 
Howsoever eagerly and firmly we may embrace 
one set of convictions, if we are modest in our 
beliefs and tolerant towards the beliefs of other 
people, we shall not greatly miss the calm and 
serenity of intellectual freedom. the inexpres- 
sible satisfaction of an open mind. 
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Boundaries. European Russia (2,100,000 
xq. miles) stretches castwards from an artificially 
«letermined land frontier with Norway, Sweden, 
Germany, Austria-Hungary, and Rumania, to 
the confines of Asia. Its northern shores are 
washed by the Arctic Ocean and its gulf, the 
White Sea, on which is Archangel, long the only 
Russian port, closed by ice for half the year. 
On the Baltic Sea, in the north-west, are the 
ports of St. Peteraburg, Revel, Libau, and Riga, 
of which only Libeu is always open. In the 
south the Black Sea, with Odessa as its chief 
port, communicates with the Mediterranean, an 
advantage lessened by the fact that Constanti- 
nople commands the only exit and entrance. 
The land-locked Caspian facilitates communica- 
tion and trade with Persia on the southern shore 
and with the Russian dominions in Central 
Asia. 

A Surface Nearly Level. Russia has no 
atriking contrasts of highland end lowland. It 
is an undulating, plein, generally over 300 foet 
above sea level, crossed by a broad belt of 
higher ground which rises in the Valdai Hills to 
1,100 feet, and forms the divide between the 
rivers flowing to the Arctic and those flowing to 
the Baltic, Black, and Caspian Seas. The Urala, 
which form part of the boundary between 
Europe and Asia, consist in the south of parallel 
ridges rising to 4.500 ft., but are less definite in 
the north, where, in spite of an elevation of 
5,000 ft., they may bo regarded as a continuation 
of the central belt of elevation. They are extra- 
ordinarily rich in minerals, including iron, and 
the foresta supply all the timber needed for 
rmelting it, as well as an immense surplus for 
export. This ia made up into huge rafts, which are 
floated down the Kama and ite tributaries to the 
Volga. The Caucasus, which forms the frontier 
of Europe between the Black end Caspian Seas, 
rises in Elbruz to 18,000 ft., and contains many 
extinct volcanoes. The acenery rivals that of the 
Alps in beauty, glacier and snow-peak rising 
above the beech forests and pastures which 
clothe the lower slopes. 

Russia’s Big Waterways. The rivers of 
Russia, though they diverge to widely diatant 
seas, rise near esch other at the same level, 
and often in the same vast mershes. —— 
across a region with no strongly marked natu 
features, their courses often approach each 
other, 80 thet it is easy to traverse the country 
from end to end by water, the boate being 
carried for a short distance across the low, 
marshy land which separates one river from 
another. Canals connect the various rivers, so 
that there i a continuous waterway, for 
example, between St. Petersburg on the Baltic 
and Astrakhan on the Caspian. 
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Russia’s Inland Sea Coast, Flat Surface, and Large River Basins. 
Climate, Zones of Vegetation. Industries. Baltic Lands and Poland 


By Dr. A. J. HERBERTSON and F. D. HERBERTSON, B.A. 


Look out on the map the sources of the North 
Dvina, flowing to the Arctic ; the Volga, flowing 
first east and then south, round the base of low 
heights, and across sunken plains to the Caspian, 
which lies below sea-level ; the Western Dvina, 
flowing west to the Gulf of Finland; and the 
Dnieper, which flows south to the Black Sea, and 
helps to drain the great Pripet — the rest 
of whose waters are carried to the Baltic by the 
Vistula. Between the Vistula and the Western 
Dvina is the Niemen, whose chief tributary rises 
only a few miles from a tributary of the Dnieper. 
All these rivers are near each other either at 
their sources or in other parts of their course. 
The country between the Dnieper and the Volga 
is drained to the Sea of Azov by the Don and 
its tributary, the Donetz. Notice the close re- 
semblence between the lower courses of the 
Dnieper, Don, and Donetz, and how this eastern 
trend bringa the Don within 40 miles of the 
Volga, rendering communication between the 
Caspian and Black Seas easy and cheap. The 
other rivers to note are those from the Urals, 
the Pechora, flowing north to the Arctic, and the 
Ural, south to the Caspian, forming part of the 
boundary of Europe. 

Climate. In Russia we have a typical 
continental climate, dry and extreme, especially 
in the east. The rainfall of Russia is everywhere 
scanty, except in the Western Caucasus, and 
the districts round the Caspian are almost 
rainless. Look back at the climate maps of 
Europe. The great southern sweep of the 
winter isotherms means that ‘everywhere the 
winter is long and severe. A hundred years ago 
Russia utterly defeated the great Napoleon by 
the aid of two invincible generals, General 
January and General February. There are no 
high hills to break the winter gales which sweep 
across the country with irresistible force, making 
the winters of such neighbouring countries as 
Rumania much more severe than if mountains 
intervened. Snow covers the whole country for 
many weeks, and the frosts become more intense 
and protracted as we go east. The rivers are 
frozen for six months in the north, three or four 
in the centre, and for eight or ten weeks in the 
south. At Astrakhan, in the latitude of Lyons, 
the ice lasts 90 days; while at Warsaw, on the 
Vistula, which, though much further north, is 
also further west, it lasts only 77. 

The Coming of Spring. After this long 
winter, spring comes and goes ina flash. “ The 
sound of many waters is heard e as the 
melting snow flows down to the low-lying fields, 
converting miles of country into a shallow lake, 
in which the farmer and villages built on a little 
higher ground ‘seem an archi of islands. 
For ten days or a fortnight all communication 
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ceases with the outer world.” Almost imme- 
diately it is the height of summer. ‘“ A few days 
after the frost has disappeared the trees are all 
in leaf. Within the space of a few yards I have 
often seen the ground a blaze of flowers and 
butterflies and dragonflies skimming over heaps 
of snow that the fierce rays of the sun have not 
had time to melt.” The summer is hotter in the 
south than in the north, and in the east than the 
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west. So precious is the summer that man 
asants, all of whom own a fraction of the soil, 
asten from the factories where they have spent 
the winter to sow and reap from dawn to dusk, 
returning to the mills when the leaves begin to 
fall and the night frosts tell of returning winter. 
Zones of Vegetation. Russia extends 
across the whole breadth of Europe, and has all 
those zones of vegetation which we have so far 
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noon only separately. In the north is the tundra, 
but on a vaster scale than in Norway or Sweden. 
Acroas a desolate, treeless, marshy plain, buried 
half the year in snow, the rivers creep to the 
Arctic. Fishing in river and sea is important in 
summery, and in winter timber is cut, and fur 
animals are hunted in the forest to the south. 
The preparation of timber, tar, pitch, furs and 
tallow from the foresta, and of train oil from the 
Arctic fisheries are the chief occupations. Arch- 
angel, the port of the tundra, tr in al] these. 

The coniferous forests of Sweden and the 
deciduous forests of Central Europe are found in 
Russie on a magnificent scale. Vil.ages and towns 
arc built in the clearings, and all around lies 
the boundloas forest, with the river as its high- 
way. {108.] 

outh of the forest belt. are the agricultural 
lands, passing into rich steppes like those of 
Hungary and Rumania, but infinitely greater 
in extent. On the margin, the landscape is 
broken by small woods, but the true steppe is 
treeless, and grass or pene’ lands extend 
to the horizon. Much of the steppe is covered 
with rich black earth of inexhaustible fertility. 
Its beauty and fascination for the steppe 
dwellers have already been described. 

Finally, beyond the steppes comes what is 
not found elsewhere in Europe, the beginning 
of the desert in the dry, salt plains round the 
Caspian. Thia region in as thinly peopled as 
the tundra, and offers as little to ita inhabitants, 

Occupations. The uniformity of the 
surface has ita counterpart in the lives of the 

ople, among whom we find little of that 

iversity which marks Western Europe. The 
occupations of the tundra depend on the fisheries 
and the forest. In the forest regions the forest 
industries are carried on, with iculture in 
the clearings. Agriculture is all important 
south of the forest zone during the summer, 
and the cultivated steppes form one of the 
granaries of the world. In winter those peasants 
who remain in their a i carry on many 
industries, often of a highly-skilled character, 
supplying all peasant and many middle-class 
requirements. For this, among other reasons, 
large industrial towns are confined to the coal- 
fields. These are found in Central Ruasia, 
round Moscow and Tula, the Sheffield of Russia, 
in the Dongtz basin, and in Poland. The chief 
manufactures are distilling and brewing, cotton 
manufacture, suger refining, tanning and flour 


milling. 

The Baltic Lands. Around the Baltic 
lies a region of pine-woods and innumerable 
Inkea, large, like oge (7,000 sq. miles) and 
Onegs (3,800 eq. miles), or quite amall. Lyi 
north of Ladoga and the Gulf of Finland is 
the grand duchy of Finland, with thousands of 
ae —— a _ Prope whose in- 

igence, love of li ; perity, in 
spite of difficult catural conditiaas: call the 


wiss. The capital is Helsingfors, a handsome 
city opposite Revel. The latter is one of the 


ports of the Russian Baltic provinces, aleo a 
region of lakes and forests, with flax, hemp 
end hardier cereals in the clearings. These 
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Baltic provinces are not Russian. in blood, 
and to Rusnsianise them St. Petersburg was 
built am the desolate swamps at the 
mouth of the Neva, the foundations being 
laid on piles. The Neva is frozen for nearly 
five months in the year. The city is handsomely 
built on both banks of the river, and is 
made picturesque by the coloured and gilded 
clustered domes of the cathedral of St. Isaac 
and of many churches. Kronstadt, at the head 
of the Gulf of Finland, strongly fortified, is the 
station of the Russian Navy, and an outport 
for the capital. 

Poland. Poland, also non-Russian both in 
blood and sympathies, resembles the Baltic 
provinces in the north, but rises in the south 
to a densely-forested plateau, intersected by 
deep ravines. Agriculture and cattle breeding 
are important, and the forests supply timber, 
which ia floated down the Vistula in great 
rafts. (Coal and other minerals are abundant 
in the south, where industries are growing 
rapidly. Lodz, with a large proportion of 
Germans and Jews, has hundreds of cotton- 
mills, woollen factories, steam flour-mills, brew- 
eries, machine shops, etc. Warsaw, on the 
Vistula, the old capital, carries on many in- 
dustries, and with its command of routes in 
all directions is bound to become one of the 
most important cities in Europe. 

The Dnieper Basin. This lies partly 
in the unproductive zone of Central Russia, 
partly in the rich Black Earth belt. The sugar 

t is grown round Kief, the chief city of the 
Dnieper, with sugar refineries, tanneries, woollen 
manufactures, and flour-mills, all manufacturing 
the products of the Dnieper basin. Kherson 
is the port. West of the Dnieper are Nikolaicf, 
on the Bug, with similar manufactures, and 
Odessa, the. commercial metropolis of the 
region, built on the high edge of the steppe 
above the Black Sea, and doing an enormous 
trade in the produce of the Black Earth region. 


Bessarabia in the south-west resembles 
Rumania, and has many vineyards. 
The Don Basin. The in of the Don 


and its tributary the Donets lies chiefly in the 
steppe region. Kharkof is the centre of the 
industrial region on the Donets coalfield, 
which draws its raw materials from the steppes. 
The traffic in goods carried by the Don to 
Rostof and Taganrog, the ts of the Sea of 
Azof, is very great, including petroleum and 
other products of the Caspian, and timber from 
the Urals, which reach it by way of the Volga. 
The Crimea, united to the mainland by the 
narrow isthmus of Perekop, is a steppe land 
in the north, with a very extreme climate. In 
the south it rises to the Yaila Mountains (5,000 
ft.), the southern valleys of which have the 
Mediterranean climate, and produce good wine. 

The Volga Basin. The Volga, the largest 
river of Europe, 2,300 miles long, drains 
with ite tributaries — es large as the 
British Isles, France Germany. It rises 
in marshes in the Valdai hills, and = navigable 
from Tver, where it leaves the hills. Nijni 
Novgorod, the scene of an enormous annual 


fair, where the pro- 
ducts of east and 
west are exchanged, 
is built where the 
Oka comes in on the 
Tight bank, having 
flowed, like the main 
stream, through a 
densely-fores re- 
gion. On atributary 
ot the Oka is Mos- 
cow, the real centre 
of Russia, with its 
peeve Kremlin 

ill, crowned with 

aces and churches. 

rther south are 
the industrial centres 
of Tula and Orel, on 
the central coalfield. 
Below the confluence 
of the Oka the Volga 
flows between a high 
right and a low left 
bank. Kazan, the 
former Tartar capi- 
tal, is on the river 
only in times of 
flood. Its industries 
are cheracteristic of 
the steppe towns, 
including tallow, 
soap and candle 
works, and tanneries, 
utilising the pro- 
duce of the vast 
herds of the steppe 
lands, also flour and 
starch mills, sup- 
plied by the ri- 
cultural steppes. The 
Kama, the _ chief 
tributary on the left 
bank, flows through 
the mining region of the forested Urals, and 
brings down the produce of Siberia, including 
immense quantities of grain and timber, as 
well as tea from the Far East. The lower 
course of the Volga is through the wheat land 
of the steppe. Windmills for grinding flour 
are everywhere, the country being too flat for 
water-power. Steam flour milling is also 
impertant. The chief towns are Samara, on 
the left bank, and Saratov and Tsaritsin, on 
the right. At the latter town, from which a 
short railway goes to the Don, the river is 
already 60 ft. below the sea-level. A large 
branch, the Akhtuba, flows parallel to the 
main stream, communicating with it across 
marshy land by many channels. The delta 
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by 200 distributaries. The valuable sturgeon 
and seal fisheries of the Lower Volga and 
Caspian employ thousands of men. Caviar, 
a delicacy made from sturgeon roe, is largely 
exported from Astrakhan. The chief occupa- 
tion of the Caspian steppes, away from 
the river, is cattle keeping, carried on by 
nomadic tribes, who live in tents and follow 
their flocks and herds from pasture to pasture. 
Only along the river-banks and in the delta 
is there a settled population. Astrakhan is 
the Cespian port of the Volg:, and an 
excellent system of canals in north-west 
Russia has converted St. Petersburg into its 
Baltic port, thus giving thia immense but 
remote region an outlet to the markets of 
Central Europe. 
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17 The Seven Positions. Half Positions. Higher Notes. 
Four-string Chords. Donble Stopping 


‘* Porta- 





By ALGERNON ROSE 


H!TH ERTO the hand has been in the normal 

position, the 4 C having been played 
by stretching up the little finger. The hand is 
said to be in the Firat Position throughout the 
compass of two octaves up to top B, when so 
situated that the first finger gives the nearest 
note above that of any open string. But, above 
the top C, obtained by an extra stretch of the 
fourth finger, the left: hand of the violinist can 
stop ton extra notes on each string, those of the 
two upper strings being of the better quality. 
The method of fingering this considcrable 
range of additional notes should therefore be 
thoroughly understood. 

Shift. the left hand towards the bridge a 
note higher than it has been when playing in 
the normal position. Be careful to keep the 
wrist. well down, and to let the fingers fall per- 
pendicularly on the strings. The hand is now 
in the Second Position, and the third finger no 
longer represents C on the fourth string, the 
second finger having become identified with that 
note. Amongst amateur fiddlers it is a custom 


Ex. 18. 
4th aLring . 


SECOND POSITION 
3rd string — — 


to go from the first to the third position without 
taking the trouble to learn the second. This is a 
slack habit. The second position is as easy and 
beautiful as the third, and the student who 
devotes attention to the former will later on 
reap his reward. 

It will be observed now that the open strings 
are no longer utilised. The sooner the student 
gets accustomed to fingering every note the 
better. On account of the different quality of 
the open notes, good players use them sparingly, 
and only when the tones they “produ uce are 
otherwise unobtainable. We give in Ex. 18 the 
fingering of the four strings in the second 
position. 

When the hand is shifted up a note atill 
further, it is in the Third Possttion. In this 
the ball of the left hand rests against the shoulder 
of the violin, the thumb acting as a brake, sv 
that the hand does not go too far. On ap- 
proaching the bridge, the student will perceive 
that the notes lie nearer each other. In con- 
sequence, the fingers, especially when stopping 
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semitones, come closer together. Should the 
player's fingers be thick at the tip, he may 
therefore, before stoppirig a half-tone, find 
it greet a to remove the finger which gave 
the note. Here, then, the C on 
the fourth nena is stopped by the first finger 
instead of the second, as in the previous 
position. [Ex. 14.] 

Playing the same scale in the Fourth Position, 
and beginning on the note D, this will be stopped 
by the first instead of the second finger, as be- 
fore. (Ex. 15.] 

in ering the four strings correctly, the 
left hand must now be more elevated over the 
edge of the belly and the elbow carried further 
under the violin, so that the fingers may be able 
to reach the G string easily. Hold the instru- 
ment firmly with the chin. According to the size 


of the gs fe hand, so does the thumb leave | 


the nec he fiddle and cling to the rim of the 
belly close to the fingerboard, and in returning to 
a — ition the thumb always leads the way. 
ping the hand up so that the first 
ng, takes the place lately ocoupied by the 
the fingering changes to that of .the 

* pe [Ex. 16.] 

In the Ss2th — — of * — 
Mpa representing t on the fourth 
string, the hand moves up and the first finger 
presses down F. (Ex. 17.] 
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The top note on the first string is now G 
(fourth ledger line above staff). This is the limit 
within which second violin parts in orchestral 
music are written. 

The highest recognised position in violin 
playing is the Seventh, the top note of which is 
A, and the three semitones above—namely. 
A%, B and C—indicate the limit at which 
ae i notes may be played on the fingerboard, 
In this position, then, the first finger gives G 
on the fourth string, exactly an octave above the 
pitch of the open note. Rx. 18.) 


High Notes. Save that the higher the 
hand goes up the closer the intervals become, 
there should be, with practice, little more diffi- 
culty in fingering the seventh than the second 
position. The reason that the higher shifts 
are generally regarded as eons great diffi- 
culty is chiefly owing to want of familiarity 
with them, most violin music being written 
in the lower register. But the mere fact 
of the intervals being close together in the high 
positions, and a high note, if played out of 


in’s not near ! 





ing 

causes the student to hold aloof from trying to 
shifts. It is only by practice 
that great violinists have learnt to read with 
equal facility notes high up above the staff 
as those on it. Considering that the violoncello 

layer must make himself conversant with the 
bass and tenor clefs as well as the treble staff, 
the tank of the violinist is, comparatively, far leas 
difficult. All that has to be done is for the pupil 
to procecd systematically in his daily practice, 
and. gradually he will find himself becoming as 
familiar with the top of the compass as the bottom. 
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shifted nearer the nut, the same B is negotiated 
by the third finger. So the second finger takes 
the A two semitones above the open note of the 
G on the fourth — the E two semitones above 
the open D of the third string, the B on the A 
atring, and the GD or F¢ two semitones above 
the open E of the first string. 

Interchanging Positions. Having learnt 
to play in each position as well as the half 
shift without moving the hand from its res- 
pective situation, the student should study tu 
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Half Position. In addition to the seven 
positions described, there is what the Itahans 
sall the ‘‘ Mezza Manica,” literally the “ half 
neck, or shift. This is not midway between 
the first and second positions, as might be sur- 
mised. That would make it a position and a 
half. Instead, the fingers stop the notes one 
degree lower than the first position. The hand 
must therefore be kept quite close to the nut of 
the fingerboard. Let the first finger touch 
the E string peg. In music intended for the 
half position, a low F» is not infrequently 
written. The student observing it for the first 
‘ime may think that it is below the compass 
of the violin, and that he will have to let down 
his fourth string slightly to play it. 

He may save himself the trouble. If he adds 
mentally two semitones to Ff, he will under 
“tand that the sound required is only the open G. 
After familianising himself with the fingering of 
she seven positicas, the self-instructor may rd 
the half position as an unnecessary complica- 
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apply the knowledge he has acquired by trans- 
ferring his fingers from one position to another, 
8o that, no matter on what part of the fingerboard 
a scale or passage may lie, he may be able to 
execute the whole of a phrase in the most telling 
manner, with the least possible temporary 
hand movement [Ex. 19a]. If im the same group 
a fresh position has to be taken, and the finger, 
without leaving the string, glides from one inter- 
val to another, the art 1s so to make the move- 
ment as not to develop an ugly whine or wail. 
The matter of taking the different intervals 
is termed portamen to. 

Portamento. Even as, in singing, this 
implies a “ lifting *’ of the voice from one note 
to another, and the “‘ bearing and behaviour ”’ 
meanwhile of the artist, so must the left hand 
of the violinist be taught by practice to move— 
in more senses than one—in a “correct ” way, 
so that there may be no undue slipping about of 
the hand on the neck. This is not only ineffcc- 
tive, but undignified. The object in changing 


Extensions. accordance with the way 
the fingers are stretched to stop the notes, so is 
the extension known as “superior” or “‘in- 
ferior.” The tendency is to play hopelessly 
wrong notes when first essaying- various changes 
of position. This should be carefully checked by 
the student transposing a high passage an octave 
lower. After playing it in the first position, so 
as to get the sounds well into his head, he can 
then try it in the higher shifts, together with the 
portamento effect desired. By continuing to use 
a uniform style of bowing, linking together with 
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Fo ng Chords. . So far, we have’ 


notes. Agreeably with the human voice, but’ 


unlike the piano or organ, the violin is an 
instrument naturally adapted for mortodio per- 
formance. Yet it excels the voice in that it can 
sroduce several sounds simultaneously from its 
our strings, certain of the notes being further 


apart than could be stretched with ono band by” 


any pianist. Four-string chords are usually only 
possible with short notes. Whisk tho hair 
quickly from the two lower to the two upper 
strings. Although the bow leaves the two lower 
strings, the vibrations of the latter continue, and 
so form the chord. Try Exercise 21 by drawing 
the bow with a semicircular motion firmly at 
the nut across all the four strings. 

Double Stopping. When two strings 
arc bowed together with either finger pressing 


Unisons 





— — + 





—“ — — AR RY — ⸗ —— 


— Dewcend in same manner 





— — —* 





— — hall 





THIRDS i Z 
Be hye eset wey eat ata oe. =" * 
—— — “<a citi tay om baal Carel Ghee 
— afefet= —— — — J ote. 











SIXTHS Lz. So 
ee EE NOE TE A LT PARE ——— — — pe — — — 

— — et 2” GEN NA — : Ee) CEE > RN 
CS ~S= — — — fre — Sa 4 ote. 
— — — — — nme fae = 

OCTAVES 
— — — a a gegen eee 
—— a en ee eee ee, Le oa fe J ete 
— — E —α —— — ao 
? 
ee OS ESTHS 2. om) 4 ad — 
TREY >” ENERO acct ROS Seo — Poh a eeu aly eG Pm | se — 
See fe es a ef 
of — 5 — ioe ape =f and Fe ope + _@ _--j ete. 
WY 5 — —— — — ne bee Beli cet sone 
@ a 


one stroke those notes which are slurred, the 
student will be able to concentrate his attention 
on the correct fingering. Whilst he plays as 
smoothly as possible, his first aim will be to get 
true intonation, so that whenever an E, A, D, or 
G occurs, he should test it by the octave of an 
open string. , 

* Sopra ia 4ta.” <A knowledge of the 
higher positions having been gained, extensive 
skips from low to high notes, and vice versa, will 
become easy if carefully practised, the student 
always avoiding that whining effect which too 
much gliding gives. On account of the special 
character of tone which the lowest string 
possesses, several bars will sometimes be found 
marked ‘ sopra la 4ta, which, in English, reads 
“upon the fourth” string. In that case, the 
whole of the e, no matter how high it 

, must be played on the G, and the know- 
* the student has of the higher positions 


them, the effect is known as double stopping. 
This term also includes the playing of three or 
four notes at the same time. If a descending 
passage is begun on the E and A strings, the 
upper part cannot continue lower than the open 
sound of the D string, since two notes cannot be 
emitted from the single G string. Neverthelcas, 
thoughtless composers have been known to write 
such an impossibility. Now take the double 
stopping systematically. [Ex. 22.] 

After combining the open string simultaneously 
with groups of four notes, try Exercise 28, 

Get well under control ascending and descend- 
ing unisons, thirds, sixths, octaves, and tenths. 
(Ex. 24.] 

By changing the order and duration of these 
double notes, an inexhaustible series of studies 
can be made. The life of no violinist has yet 
sufficed for him to learn everything that can be 
acquired from this marvellous instrument. 


Continued 
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ELECTRICITY 
17 The Electric Arc. Distribution of Light. Inverted, Enclosed, 
—— and Alternating Current Arcs. Arc Lamp Mechanisms 
ame 26s 





By Professor SILVANUS P. THOMPSON 


ONE of the first fruits of Volta’s invention 

of the pile for generating continuous 
currents, in 1800, was Davy's discovery of the 
arc. He experimented on the spark that is 
produced between the ends of tvo wires through 
which the current from a pile, or battery of cells, 
is flowing when the wires are suddenly parted 
from one another, and observed that the spark 
produced between two pieces of boxwood 
charcoal is brighter than that between the tips 
of two metallic wires. Using more powerful 
batteries, he found that if the tips of the two 
pieces of charcoal are not withdrawn too far 
apart the spark becomes a persistent. flame. In 
his experiments the two pieces of charcoal were 
held horizontally, and the flame so produced 
formed an arch between them, being drawn 
upward by the ascending air. This electric 
fame he called the arc. If produced thus with 
wood charcoal, the materia! disintegrates into the 
flame, which becomes itself extremely brilliant, 
though unsteady. Using a battery of several 
hundred cells, he was able to draw out the arc to 
the length of several inches (170). 

Forty years later, Foucault substituted for 
wood charcoal pencils of hard graphitic carbon 
of the kind which is found encrusting gas retorts, 
and which is used in making carbon plates for 
batteries. If this substance be ground up to 
powder, puritied, mixed with a small quantity 
of tar to bind it together, compressed by 
hydraulic pressure into rods, and baked in closed 
crucibles at a bright red heat, the resulting 
pencils are hard and graphitic, and conduct 
well. A rod 0-5in. in diameter has a resistance 
of about , ohm per foot. Such pencils, of 
different sizes according to the current to be 
carried, are used in arc lamps. 


Arce of Various Kinds, In modem 
arc lamps the carbons are seldom disposed 
horizontally, as in Davy's aro, though this 
arrangement is still used in some forms of search. 
lights at sea. The several arrangements in 
general use are: 

Vertical arca. 
Inverted ares. 
Enclosed arca. 
Alternate-current arca, 
Flame arcs. 

By far the most usual of these is the vertical 
are supplied with a continuous current. The 
carbons stand vertically over one another, 
separated by about j in., and the current flows 
downwards, the positive carbon being above 
and the negative carbon below. It will 
be convenient to state the properties of this 
moe of arc first before discussing the other 

TMs. 
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Properties of the Arc. Suppose a car- 
bon rod 0-7 in. in diameter to be held vertically 
in a convenient holder so that it can be moved 
up and down and clamped at any point. Below 
it let there be placed in a line with it another 
slightly thinner carbon rod, say 0°475 in. in 
diameter. Let the upper one be joined to the 
positive main, and the lis one to the negative 
main. The voltage of these mains should be 
not less than 60 nor more than 100 volts, and a 
xet of adjustable resistance wires should he 
inserted in the circuit to regulate the amount. 
of current. Suppose, now, the tips of the two 
carbons be made slowly to approach toward one 
another, it will be found that nothing happens 
unless they are actually brought into contact. 
Even when the air gap between them is no 
thicker than a visiting card, the arc will not 
ntart of itself. To strike the arc. the carbons 
must be brought for an instant into actual 
contact, and then drawn back till they are 
separated by about } in. At once the light 
flashes out as the are forms itself, resembling 
the picture in 171. 

On examining the arc through dark glasses 
—to prevent injury to the eyes—or by projecting 
an image of it on the wall with a lens, several 
points will be noticed. The flame itself gives 
almost no light, and consists of an inner core 
of pale violet colour, surrounded by an outer 
envelope of a greener tint. A dazzling white 
light is given out from the bottom end of the 
upper carbon, and a less amount from the top 
end of the lower carbon. In fact, the source of 
the light is the surfaces of the white-hot tips of 
the carbon roda. These gradually bum away 
and assume the shapes shown in the figure. The 
positive carbon assumes the form of a cone 
truncated at the bottom. The conical part 
* red-hot, but the bottom surface, which is 

ollowed to a sort of crater, glows white-hot. 
The negative carbon is also coned, and acquires 
& projecting peak, the tip of which is white-hot. 
Nearly all the light comes from the positive 
crater, and therefore the main light of the arc 
is thrown downwards. The temperature of 
the crater is about 3500° C., that of the negative 
peak about 2700° C. 

Instability of the Arc. The arc, be- 
ing a flame, is liable to be blown aside by 
currents of air, hence it must be protected by a 
glass globe. It can also be deflected on one 
side by a magnet, since it is a flexible conductor 
of the current. If the upper carbon be slowly 
drawn upward the are lengthens and becomes 
unsteady. If the length from tip to tip exceeds 
about } in. the are goes out, and does not 
relight itaelf unless the tips are again brought 
into momentary contact to re-strike the arc. 
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ELECTRICITY 


If higher voltages are used, the arc can be drawn 
ont longer, but in this there is littl advantage. 
if the carbons are brought too near together, 
without touching, the arc hisses and becomes 
unatoady, while an excrescence of carbon, called 
a mushroom, forms on the negative pesk. The 
hissing in due to air getting to the crater surface. 
A ateady arc cannot be formed unless the electro- 
motive force excecds 40 volts or so. 

Feeding the Arc. If the carbons are 
held fixed in a constant position they gradually 
consume away by combustion, the positive one 
consuming about twice as fast as the negative 
one. Hence the arc itself gradually lengthens 
and becomes unstable, and will go out untens 
moans are taken to move the carbons nearer 
together and »o bring back the arc to ita proper 
longth. In are lamps a mechanism is provided 
to move the carbons little by little nearer 
together an they burn away—in other words, 
to feed the carbons forward into the arc. When 
the top carbons used are twice the section of 
the bottom ones, each will burn away at a rate 
of about two-thirds of an inch in the hour. 


To make the arc more steady the top carbons — 


arc often made with a central hole filled from 
top to bottom with a core of softer carbon. | 

Distribution of Light from the Arc. 
The size of the crater that emita the light 
is nearly proportional to the number af 
amperes flowing through the arc. With a 
10-ampere current the crater haa about A, of 
a square inch of surface. and therefore a diameter 
of about O16in. A circle of white-hot carbon 
of this size would emit in the direction normal 
to ite surface a mip about equal to 2,000 
candies. But in oblique directions the hght 
would be leas in proportion to the cosines of 
the angles; and moreover in the actual case 
the negative carbon gets in the way and caste 
a shadow dawawacds Hence the light is 
greatest in an oblique direction and from an 
are of this aize ia lew than 2,000 candles in the 
maximum direction, and is indeed kes than 
800 candies if the average value in all directions 
in reckoned. Uf the negative carbon did not 
get in the way the fight from a crater of this 
nize would have the following values at the 
several angles, reckoned below horizontal: 

Angle 15° 30° 45° 60° 75° WO" 

Light © 520 1000 1414 1730 1930 2000 

These amounts are exhibited graphically in 
178. But as the negative carbon cclipecs a 
lot of the light, and an its tip throws a little 
light out sideways, the actual distribution would 
he more nearly represented by the values: 

Ange OF 18° 30° 45° (60° «(75° (90° 

Tight 220 700 1280 1420 720 0 0 

These values are given graphically in 173. 
The amount cut off by the negative carbon 
would be greater if the are had been shorter. 
The circle of shadow cast by the negative 
carbon can be observed on the opal globes of 
ordinary are lamps. 

Inverted Arce. Fo: lighti picture 
galleries. et offices, and it is 
often preferred that the light should be thrown 
upwarda an to a whitewashed ceiling rather 


than downwards ; inverted arcs are then used, 
with a thick positive carbon at the bottom 
and « thinner negative one at the top. The 
advantage is that with the light thus diffusely 
reflected from the whitened surfaces no shadows 
are cast. 

Enclosed Arcs. To reduce the consump- 
tion of carbon, which results from the access 
of the air, and to lessen the cost of maintenance 
and attention, it has become the fashion to 
surround the are by a globe entirely closed at 
the bottom and nearly closed at the upper part. 
When the lamp is first lighted: the oxygen 
present in the air of the globe ix quickly con- 
sumed, and after that there is left in the globe 
only an inert atmosphere, in which the carbuns 
will last six or seven times longer than they 
would in an open globe. The enclosing vessel 
must not be absolutely air-tight, or it will 
blacken. In the enclosed are the carbons 
awume a different shape, with neither crater 
nor peak, but nearly flat at the ends [174]. To 
get a good distribution of light the arc must 
be drawn out longer, and as the greater length 
of the gaseous column will offer a greater re- 
sixtance, higher voltages—from 70 to SU volts 
acioss the arc—are employed. Some enclosed 
lamps have double globes. a small inner globe 
and a farger outer. This is, however. un- 
necessary. 

Alternate Current Arce. When an 
alternating current is used, cach of the tips 
emits light; for since the current flows first up. 
then down, in rapid alternation, each of the 
tips becomes alternately positive. and cach 
acquires a small crater. As a result, the light 
is thrown partly obliquely upward and partly 
obliquely downward, the deanbution being 
ax indicated in 178. Jt is, therefore. usual to 
surround the upper carbon a little above its 
tip with a reflector to throw downwards the 
upper part of the light. The alternating arc 
ean be worked with a voltage of from 33 to 45 
volts. If enclosed, to make the consumption 
of carbon alower the voltage can be increased 

Arc Lamps. Hitherto we have spoken 
of the electric are pure and simple; we now 
come to see how it is arranged for practical 
lighting purposes. The mechanism which makes 
the burning of the arc automatic when once 
the current haa been switched on must per- 
form the following functions: (1) bring the 
carbona together when no current is flowing : 
(2) strike the are—i.e., move the carbone a suitable 
distance apart — when the current is switched on ; 
and (3) feed forward the carbons as they burn 
away, so that a constant length of arc is main- 
tained. Various other things are required 
in apecial cases, but the above are fundamental. 
We may deal with them in order. (1) When the 
current discontinues to flow, the usual action ts 
that all regulating mechanism becomes inert, 
loses any grip of the carbons which has been 
neccesary to regulate them, and the top carbon 
by virtue of its own weight drops into contact 
with the bottom carbon. (2) Many mechanical 
contrivances have been invented for striking the 
are, but the two most important are the clutch 


Gechanical Part of the Arc Lamp 


Mechaniam. For our t parpose 
it will suffice to give typical example illus- 
trating the main peas ich are in use, and 
finally to describe one lamp in detail, so that the 
reader may be able to combine any of the parts 
separately described into a completed form. 
brako-wheel Mechaniem. The weight 
descending upper carbon and ita holder 
inst the rim of which a 
This brake is operated 
by a lever that is automatically raised when the 
current is strong, and lowered when the current 
is weak. Suppose the carbons to be resting one 
against the end of the other. Then when the 
current is switched on, as the resistance is small, 
there will be a strong current which causes the 
lever to rise, gripping the brake against the 
wheel and turning or raising it, and so lifting 
the upper carbon and striking the arc. After 
a few minutes, when the tips have burned away 
@ little, the are offers more resistance, and the 
current therefore decreases. Hence the regu- 
lating lever falls, and by releasing the wheel 
permits the top carbon to descend a little, when 
the increase of current again checks the move- 
ment. Fig. 176 shows a brake- whee! mechaniam. 
Clutch Mechanism. The clutch may 
be arranged to act either directly upon the upper 
carbon rod, or upon s metal rod that holds the 
= a carbon. e action is similar to that 
of the brake-wheel, the clutch nipping against 
the carbon rod and raising it a little when 
the regulating lever is ed. and releasing the 
carbon rod when the regulating lever falls. 
ies action will be evident from = inapection 
of 177. 


Electrical Part of Controlling 
Mechaniam. Arc lamps are run on the 
series, perallel, and series-paralle! systems 


of supply [see page 2245}. The problem in the 
design of a mechanism is to arrenge that the 


SL. SOTRIGCITY 


en given (o cach lamp isthe same, so that 
equal amounta of light are emitted. Obviously, 
in the series system, as the same current must 
flow through each lamp, we must that 
the voltage is equally distributed; in the 
parallel system it is the current in cach lamp 
which has to be — fur the voltage is 
constant; and in the series-parallel arrange- 
ment, where, say, acts of three lamps are run 
off 250-volt mains, we have to see both that each 
eet taken the proper current, and that the 
voltage ia divided equally among the three 
lamps. These various arrangements are made 
by varying the windings on the coils. If we 
wish to late the current we send the actual 
current which paasea through the are round a 
coil of thick wire [178], and when the current is 
of the right strength we arrange that the arc is 
opened to the requisite amount. 

If it be the voltage that must be regulated, 
we use a coil of thin wire and connect it across 
the are, and when the arc has the correct 
voltage, the current which flows around this 
shunt coil [178] is just sufficient to maintain the 
carbons the proper distance apart. 

If we wish to regulate both voltage and current. 
two coils are used. These may, of course, 
be wound upon the same core, but aa it is desir. 
able to have some weight (or some inertia) 
in the mechanism, the arrangement shown in 
180 ia often adopted, wherein a seesaw lever 
carrying an iron plunger at cach end in acted 
upon by two coil, one of thick wire in series 
with the arc, the other of tine wire placed in 
shunt. 

Example of an Arc Lamp. The cx- 
ample given in 181 ia a very simple and effective 
construction due to Measra. Johnson & Phillips. 
A coil in the upper part of the lamp (shown in 
section) draws up magnetically an iron plunger 
of conical form, and with it raises a series of L- 
shaped nipping-levers which grip the upper 
carbon rod and raise it. The pattern shown 
ia that used with an enclosed arc, there being a 
amall enclosing globe, into which the upper 
carbon enters, as well as a larger surrounding . 
lantern or outer globe. 
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GROSS PROFIT 


Accounts and Nominal Accounts. Prime Costing. The Quantitative 
Testing the Results of Stocktaking. Checking Frand 






By A. J. WINDUS 


"THE most troublesome item in the goods 

account is that relating to stock. The 
ronson exists in the dual nature of the account 
itacl{. 

Accounte and Nominal Accounts. 
In the first place it belongs to the clans of real 
accounts, which alio embraces cash, bills payable, 
billa receivable, fixtures and fittings, and every 
species of property employed in or associated 
with an undertaking. But upon reflection we must 
admit that the goods account also belongs, in 
dart at least, to the class of nominal or temporary 
cecounts. Such accounts exist in name only, 
shey are, in fact, sub-accounts, which for the 
take of convenience are kept separate until 
rerged by transfer in some account of superior 
aegree. To this class belong the sub-accounts 
vhich jointly constitute the profit and loss 
account, as rent, rates and taxes, salaries and 
wages, trade expenses, discounts, and all sub- 
accounts of gains, losses, and expenses. 

The goods account is related to this group 
through the sales. Every profitable sale is 
effected at a price which representa cost. plus 
profit. The theory ie that these accumulated 

rofita are periodically transferred to profit and 
om account. The adjustment by transfer 
having been made. it in possible by deducting 
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the total credit on goods account from the total 
debit to arrive at the cost of the unsold goods 
or stock on hand. Whatever its amount, it 
‘would first be placed on tLe credit side of goods 
account to make it balance, and would then 
be brought down on the opposite, or debit, side 
as the first item in the new account, the old 
account being ruled off in the ordinary way. 
Stock in Hand. In practice, however, the 
value of the stock on hand is ascertained by actual 
survey of the unsold goods, in the same way 
as the amount of c on hand is found by 
counting the cash in the till. But while there 
should be an exact correspondence between the 
amount of cash in the till and the cash balance 
disclosed by the office cash account, there is 
ordinarily no such correspondence between the 
amount of goods on hand and the balance of 
goods account in the ledger. Theoretically, 
there is no reason why after allowing for profit or 
loss on goods sold, and perhaps for reduced value 
of goods unsold, the balance bhown on the goods 
account should not coincide with the value of the 
stock on hand as ascertained by survey—+.c., 
stocktaking. We may illustrate this by an 
example. At the end of the first year's trading, 
Mr. Andrew Crawford learned as the result of 
xtocktaking that he had on hand 489 size A and 
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£290 lis. Od, ofe: 
£$ «ad 
430 A stoves Sa. Gd.= 207 16 6 
148 B stoves @ Usdd= 82148 
Total 200112 
The total with the balance brought 
down on g account No. 1 and on goods 


treated quantitatively. 


By a slight rearrangement of the figures we 
are able to confirm the stocktaking quantities 
as follows : 








A. B. 
6732...... No. of Stoves purchased...... 1476 
28......Less returned to factory...... 51 
5704..Net purohanes .... ........ — 1425 
6432...... No. of stoves sold ............ 1419 
217...... Leas returned by customers .... 140 
S216. Net Salus... ec. ee ..... .... —— 1279 
489 No. of stoves instock, 31 Deo., 1902 146 
Ca — 
Grose Profit. The selling prices of A and 


B stoves are 10s. and 136. 4d. as compared with 
cost prices 8a. 6d. and lls. 4d. respectively. 
Hence arises the gross profit of £510 Os. 6d. It 
follows that if cost and selling prices were iden- 
tical the item ‘“ gross profit’ would disappear 
from.the goods account altogether, although the 
balance re ting stock on band brought 
down would remain unaltered. Thus, if in goods 
account No. 3 the cost prices were adopted for 
the whole of the calculations on both sides of the 
account we should obtain this result : 
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Several important facts emerge from a com- 
parison of account No. 3 with account No. 3a. First 
we notice that in spite of the evanishment of 
gross profit from the latter the amount of stock 
on hand at ond of 1902 has undergone no change. 
This constancy emphasises the fact that t 
value of the unsold goods at stocktaking is not 
— pt Pegs ang toot i two sides 

acsoant, it happens to be 
80 in account No. 3a. Stopktaking, i 
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then agree, we are forced to the conclusion that 
no profit has been made. If, aa in the three 
preceding accounts the total cf tho credits 
exceeds — of the ee difference 

margin is gross profit. To dis of this 
difference a transfer entry rhould 5* through 
the journal and posted, debiting gouds account 
and crediting profit and loss account [seo rule for 
transfers. page 1560). 

In a goods account constructed on tho lines 
of example No. 3 before us, we are ablv to utilise 
the recorded quantities and prices in vorifying 
the accuracy of the gross profit as stated. Wo 
have seen that profits are derived solely from 
the sales, but that they are liablo to diminution 
by the amount of any shrinkage in valuo of the 
unsold goods. In the present caso there in no 
shrinkage, and the calculation to bo performed 
becomes a simple matter. Allowing for returns 
from customers, 5,215 A stoves were sold at 
108. each, being an advance over cost of Is. fd. 
per stove ; therefore, the total profit on A stoves 
munt be Is. 6d. x 5,215 =: £301 Qs. Gd. Again, 
1,270 B stoves were sold at 13s. 4d. each, or an 
advance over cost of 2s. per stove. The total 

ofit on B stoves is, therefore, 2s. « 1,270 
£127 188. Od. If this amount be added to the 
profit of £301 2a. 6d. on A stoves, wo shall 
obtain a combined profit of £519 On, 6d., as 
shown. 

The Quantitative Method. Quantitative 
accounts of raw material, labour, finished 
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products, and expenses of production are easential 
to every genuine system of cost accounts. Prime 
costing, as it is termed, is a latter-day develop- 
ment of accountancy, but more especially of t 

analytic method to which reference has been 
made. It is resorted to chiefly by the contractor 
and the manufacturer; by the contractor 
because estimates for work proposed to be under- 
taken should be founded upon data supplied by 
the prime cost accounts of executed contracts ; 
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by the manufacturer because thereby an efficient 
costrol over every department of manufacturing 
can be maintained. 

Outside these two classes of business men, the 
quantitative method of acocount- meets 
with amall favour, and the reason is not far to 
sock. It is a good business maxim that the 
result aimed at should be commensurate with 
the effort put forth, and it is eee 
the labour of keeping continuous classified 
records of the quantities of stock bought and 
sold from pe linchge Bap rapt wring aa ae A 
for the consequent benefit of being able to chec 
the quantities of stock on hand as escertained by 
actual survey with the balances appearing in 
tho stock rogiater. 

Testing StocKtaKing Results. Ac- 
cordingly, businesa men have adopted a abortor 
method of testing the results of stocktaki 
which, although not absolute, answers all 
practical purposes. The method referred to 
consists in ascertaining whether the rate of gross 
profit earned is a proper one, having regard to 
all the circumstances. If the rate is normal, or 
varies but slightly from the normal, and the 
prices, extensions, and summations of the 
stock book have boon carefully verified, then 
the amount of stock on hand is assumed to be 
correctly stated ; but if tho rate in abnormal an 
investigation of tho goods account, including the 
item of stock on hand at the end of the period, 
will have to bo mado. 

For inatance, in goods account No. 2, quantities 
are not registered, but values only. Taking the 
not salon ax £3,400 38. 4d: (£3,002—£201 IG.. Xd.), 
the gross profit as £519 Ox. Gd., and applying the 
tule for ~entagos, ths profit works out at a 
rate of 15 per cent. on the sales (£519'025 x 
100 + £3,460 16 «2 15) Mr. Crawford is esatinfied 
from this showing that the value of the stock ia 
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correctly stated, because his selling prices were 
calculated on a basis of 15 per cent. “ on returns.” 
dtd troee the sollig prise ofA stove. ee 

uc rom of A stoves, wo 
shall arrive at the cost price. 88. 6d.; so also, if 
2Qu., or 15 per cent. on 13s. 4d., be deducted from 


the selling price of B stoves, the coat price, 11s. 4d. 
will — revealed. 
9490 





In a great many businesses, the stock com- 
prises a variety of articles of trade, and the prices 
are legion. it would be folly attempting 
to prove the value of the stock by making 
ealoulations based upon the di bet ween 
cost and selling prices. The simplest plan is to 
adopt an sdeal rate of profit for each 
business coming under this category, and to 
treat any marked deviation therefrom in the 
actual rate as a warning not to pass the item of 
stock in the goods a/c without farther inquiry. 

To determine the ideal profit rate which should 
obtain a & given — is advisable ——— 
u experience of former years, or 0 
senile cagaged ih the cams trade While it is 
true of trade gencrally that different rates of 
ag profit prevail where trades are dissimilar, 

is, with certain reservations, no lees true that 
in any particular trade there exists a recognized 
standard of gross profit to which the majority 
of the traders endeavour to conform. Industrial 
competition—that leveller of prices—is 
mainly responsible for this tendency of grons 
profit rates to become uniform; but we merely 
note the fact and pass on to illustrate the 
modo of applying the ideal or standard rate 
of gross profit in the detection of error. 

Suppose that the goods account in Mr. 
Crawford's ledger had been kept in abstract 
form as shown in goods acoount No. 2, but that 
while the figures for purchases, sales and returns 
were the same as given in our —— the 
amount of “stock on hand (at cost)" differed, 
being recorded as £248 ls. 2d. instead of £290 
Ils. 2d. Weshould expect to find this reduction 
in the ledger value of the stock reflected in the 
decrease of gross profit shown, and this is 
procisely what happens [see acoount below). 

Taking the nd sales us £3,460 3s. 4d. and the 
groes profit at £476 10s. 6d., Mr. Crawford 
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would have discovered that the rate of profit 
worked out at ehightl under 13°8 per cent. 
This result being c — with: the 
fact of a 15 per cent. margin of 
coat and selling prices he would con vinced 
that something was wrong. the case we 
are supposing, a careful recount of the stoves 
in revealed the fact that a mistake had 


made in counting 389 A stoves instead 
———— ——— ion of 

: —representi e cost of 100 A 

ed, eech—in the pets value — 

en the justment 
been made, the — stock would a 
profit would be 
correspondingly inc to £519 0s. 6d., and 
the rate of profit would work out at 15 per cent. 
aa required. 

If, when tried by the touchstone of the 
standard rate of gross profit, an actual rate 
appear erroneous, we may be sure that, whatever 
the source of the discrepancy, it is of sufficient 
importance to warrant an attempt to locate it. 
Sometimes a discrepancy can be shown to be 
the result of legitimate causes, and at other 
times the most determined efforts to unravel 
the mystery may prove unavailing. 

Frequently, however, the knowledge that the 
actual rate of 8 profit is false has led to the 
discovery of the fraud or error which it prog- 
nosticates. 

Falsification of Profit. For the trained 
auditor the subject of Fraud or Wilful Error in 
ite manifold aspects as relating to accounta 
posressen a peculiar interest. We will select 
three examples of the falsification of profit. 

1. The managing director of a limited 
liability company holds certain sharea in the 
company which he desires to sell at the best 
price obtainable. It is, therefore, to his interest. 
that the market value of the shares should 
rise; and a powerful lever for forcing the price 
of shares upwards is the payment of satisfactory 
dividends to the shareholders. By law, however, 
dividends must be paid out of profits only, and, 
other thi being equal, the sum available for 
dividend distribution among the shareholders 
will vary directly with the amount of nef profit, 
and this in turn will be profoundly affected by 
the amount of gross profit made. In order to 
inflate the amount of gross profit, the managing 
director caused certain invoices for goods 
arriving immediately prior to stocktaking to be 
** dated forward ’’—+.¢., port-dated—and omitted 
such invoices from the debit side of goods 
account, despite the fact that the goods to 
which they referred were included with the 
rest of the unsold goods in the item “ stock on 
hand ”’ on the opposite side of the goods account. 
Consequently, the grosa profit balance shown 
on goods account was largely fictitious ; but 
everything seemed to be quite in order, the 
stock book having been examined, and the 
usual inquiry as to whether all invoices had 
been through having been answered in 
the affirmative. So it in at least doubtful 
whether, failing the application of the 


t percentage test, ion would have 
* laid bare in time to prevent the payment 
of a dividend which had not been 


2. A boot and shoe dealer wishing to conceal 
from the Income Tax authorities a ion of 
his trading profits took stock, and in 
marked down the cost prices of all unsold goods 
by 25 percent. Thus stock on hand was credited 


in the goods or trading account at a reduced 
amount, the groes profit balance transferred to 
profit and loss account was lessened thereby, 
and the final balance of net profit transferred 
from profit and loss account to capital account 
was likewise diminished. 

Under certain conditions such a reduction 
would be fully justified. Thus, if the cost prices 
at the time of stocktaking had actually sunk 
to the level here indicated, then the unsold 
goods, even though they had cost more, would 
not be worth more to the business than now 
goods of the same description —eapecially in 
view of the fact. that when wholesale prices 
are declining retail prices display a sympathetic 
downward tendency. Accordingly,. the unsold 
goods should not be valued at more than the 
totaal mount for which they could, if necessary, 
be replaced immediately upon the conclusion 
of stocktaking. 

It may occur to some that if, as compared 
with the actual purchase prices, the market 
prices at atocktaking of unsold goods had risen 
the trader would have been entitled to value 
his stock at the higher level of prices, but this 
idea in fallacious. The trader who echedules 
his unsold goods at higher prices than he paid 
for them is simply “ anticipating profita — 
a dangerous policy, because until gooda have 
been sold no profit has been carned. To show 
a fictitious groas profit in the goods or trading 
account by overstating the value of the stock 
is to court disaster. Hence the excellent. rule 
that goods are to be priced out in the stock 
book at cost or market price, whicherer ia lower. 

The fraud committed by the boot and shoe 
dealer in the case before us consinted in depressing 
the value of his stock below cost at a time when, 
owing to the advance in the price of leather, 
and the consequent rise in wholesale prices, 
his unsold goods had become more valuable 
than when he bought them. Stock which was 
worth at cost, aay, £1,600 was brought into 
the goods account at £1,200, and the net. profit, 
which in reality was £4"), appeared in the profit 
and joss account as £100 only. 

3. A firm of merchants were in the habit of 
taking press copies in a tissue copy book of all 
invoices despatched. These copy invoices were 
not posted direct to the sales — but. were 
entered in abstract form in a aalea journal, 
and from thence the amounta were posted to 
the respective sakes ledger accounts. The 
bookkeeper, who was also the cashier, hit upon 
the expedient of omitting to pass certain invuices 
th the sale@ journal, and consequently 
they did not appear in the sales ledger. \n due 
course the amounts of these omitted invoices 
were received from the debtors and came to 
the hands of the cashier, who retained them 
for bis own use. Since he was careful not to 
record these amounts in the cash book. 
there was no — between the cash 
receipts and the ban ents, which might 
have aroused suspicion, and in the result the 
profits of the year during which these practices 
prevailed showed a serious falling off. 
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By A. TAYLOR ALLEN 


A treet defined by the Public Health Act, 1875, 
and tho Private Street Works Act, 1892, 
is a highway, bridge (not being a county 
bridge), road, lane, footway, square, court, alley, 
or , whether a thoroughfare or not. 
bsg ways under the Highway Act, 1835, mean 
all r carriagoways, cartways, horseways, 
bridleways, footways, causeways, churchways, 
end pavements. 

Requirements of Local Authorities. 
Bection 150 of the Public Hoalth Act, 1875, 
enacts that whero any street within any urban 
district (not being a highway repairable by 
the inhabitante at large), or the carriageway, 
footway, or any other part of such street is not 
Rewo levellod, paved, metalled, tagged. 
channelled, and made good, or is not lighted to 
the satisfaction of the urban authority, such 
authority may, by notice addrosaed to the reapec- 
tive owners or oncupiers of the premines fronting, 
adjoining, or abutting on such parts thereof as 
nay tequire to bo seworcd, levelled, pavod, 
mot alled. flagged, or channelled, or be lighted, 
require thom to sewer, level, pave. motal, Hag, 
channel, or make good. or (o provide such proper 
meann for lighting the samo within a time to 
be epecitied in such notice. 

If such notice be not complied with, tho urban 
authority may, if they think fit, execute the 
works montioned or rvforred to thorein, and may 
recover in a summary manner the expenses 
incurred by them in so doing from the owners in 
dofault, according to the frontage of their 
respective promises, and in such proportion as 
is nottled by the engineor of the urban authority. 

Powers of Urban Authorities. An 
urban aathority may adopt the Private Street 
Works Act, 1892, in place of sections 150, 151, 
and 152, of the Act of 1875. Under this Act, 
quostions bet ween the owners and the authority 
aa to whothor the stroot is one which can be made 
uP at the owner's expense, as to informality in 
the notices, oto., as to the sufficiency or reason- 
ablenens of the works, and as to the apportion. 
mont of the expenses, are to be determined before 
the works are actually executed. 

This more recent enactment ix that under 
which most of the private streets arc now made 
up. 

The period usually allowed by the Local 
Government Board for the repayment of Loans 
for Private Streets Works is from four to six 
yoars. 

Plans, Sectionea, and Estimates. 
Before a local authority gives the owners notice 
to make up a street, their engineer must pre 
plans and rections, which should be on a scale of 
not leas than | in. for 88 ft. for a horizontal plan, 


and on a scale of not less than l in. for 10 ft. for 
a vertical section, such plans. with the est imaté, 
being deposited in the council's offices, and open 
at all reasonatle hours while the notices run, for 
the inspection cf all persons interested therein. 

Before the preparation of such plans ond 
sections, it will be necessary for the engineer to 
make an accurate survey of the street or streets 
to be made up. 

Each frontage is measured and entored in a 
book, these dimensions acting as a check to the 
plotting of the various points taken from the 
offsets off the chain line. 

Plans should be neatly and clearly drawn ; if 
the plans are on loose sheets, there should be a 
title and scale on each shoet, and the date, with 
the name of the engineer clearly written in the 
right-hand ccrner. 

Details, such as manholes, type of gully, 
paving, etc., should be drawn to a large scale, 
with figured dimensions. 


The Preliminary Survey. The plans 
and detailed section can be prepared only after 
an accurate survey of the atrects. The section 
should show a horizontal “datum line,” and 
lines showing the “formation § leve!,” and 
“finished curface” of the pro works, 
Figures should also be given on the datum line 
for the horizontal distances, corresponding 
exactly with thoxe on the plan, and the heights 
of the surface of the ground above datum require 
to be marked at intervals, as well as the depths 
of the aewera with their cross-sectional dimen- 


sions and — dist inctly marked upon them. 
A dotailed estimate, showing particulars of the 


probable cost of the whole works, including a 
commission of 5 per cent. (which is allowed under 
Sec. 9) in respect of surveys, superintendence, and 
notices, ahould be prepared and must include 

vision for sowering, levelling. paving, metal- 
ing, channelling, —— making good, and 
providing proper means of lighting. 

Each street to be made up must be kept 
entirely distinct. Fig. 13 illustrates the Isying 
out and making up of a new street ; Fig. 14 ir 
the plan of a private street :howing apportion- 
ments, 

Apportioning Cost Among Owners. 
Under the Public Health Act, 1875, the principle 
adopted in making the a jonment is based 
on frontage only, but the Private Streets Works 
Act, 1892, gives the local authority power to 
decide whether the apportionment is to be made 

ing to the frontage only or to take into 
account the degree of benefit derived by any 
promises having access from the street, and the 
amount of work already done by any of the 
owners. Therefore, before the ongineer proceeds 
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CIVIL ENGINEERING 


to prepare the provisional 
apportionment, he must 
be clear on these points. 

The provisional 
apportionment 
should show the 
amounts charged 
on the respective 
premines, the names 
of the roepective owners, 
or reputed owners, also 
whether the apportion- 
ment is made according 
to the frontage of the 
respective premises or 
not, the measurements of 
the frontages, and the 
—— 
any)on w the appor- 
——— is based. 

This work should be 
accurately done, na it 
must be remembered that 
tho exact moasurement 
of a frontage is usually 
known to ‘he individual 
who owns the premises. 

Street Intersec- 
tions. As regards the 
intersections of streets, . 
the usual practice is to 
include the cost of the i 
intearnections of atreota in 
the amount to be appor. 
tioned ovor the whole of 
the frontages in the same 
way as manholes, gullies, 
and lamps. 

The Metropolis Manage- 
ment Act, 1862. is the 
only Act expressly mak- 
ing the owners of houses 
and land in the street 

liable for the paving, ete., 
of intersections, and so 
it may be presumed that 
the omission of a similar 
rovision in the Public 

ealth Act, 1875, and 
Private Streets Works 
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Act, 1892, was inten- 

tional. * 
The engincor should — — 

allow o fair margin for — 


contingencies, and his 
ontimate should be high, 
rather than low, as he 
must bear in mind that 
his final apportionment 
must not be more than 
15 per cent. in exceas of 
hia estimate, 

Final Apportion- 
ment. The preparation of the final apportion- 
ment is the last duty that the engincer uaually 
has to perform, and he should exercive care that 
the charges in his apportionment are for the 
works described in the notices served upon the 
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14 FLAN SHOWING APPORTIOXNMENTS UNDER 
PRIVATE STREET WORKS act, 1802 


owners. It will not be 
rmitted for him to 
ump the costs of a group 
of streets together, 
and apportion them 
amongst the owners 
of all. An &appor- 
- tionment, if requir- 
ing to be corrected, 
should be laid before his 
council again. 
By the time the final 
apportionment is read 
‘some will most 
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person upon whom the 
‘provisional’ notice was 
served cannot be made to 
pay if hehas ceased toown 
the property, the charge 
being on the properties. 

Who Pays the 
Bill. By the Metropolis 
Management Acts, the 
costs of paving a new 
street under the com- 
pulsory powers of the 
Acts, are i a by the 
owners of the houses 
forming the street, and 
of the land bounding or 
abutting on such street, 
and are to be apportioned 
by the vestry or district 
board of works. 

The engineer should 
note that the incumbent 
or any minister of any 
church, chapel, or place 
——— to public 
religious worship, which 
is by law exempt from 
rates for the relief of the 
poor is not liable to 
' any expenses in private 
streets works, the 
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—X owner or occupier of 
— Péue such place, nor is any 


expense deemed to be a 
charge on such church, 
chapel, churchyard, or 
burial ground. 
Street-Naming & 
House »- Numbering. 
It was not until the 
commencement — the 
t century t in- 
a pinvoartiy felt from the want 
ishing names of streets, or 


convenience was 
of any distingu 
numbers to houses. 

The Towns Improvement Clauses Act, passed 
in 1847, gave power to local authorities to cause 


names of streets to be marked or painted on a 
conspicuous part of some house, building, or 
place, and also power to compel occupiers of 
houses to mark their houses with approved 
numbers. 

Names of streets should be marked up in such 
a vip Gay to be Iegible both by day and night. 
The best description of street name-plates are 
white glazed china tiles, 6 in. square, on which 
either blue or black letters are burnt in, one 
letter on each tile. These are fixed by chasing 
them into walls of buildings and setting in 
cement. 

The best method of house numbering is by 
— even numbers on one side of the street, 
and numbers on the other side. 


Dedication 


as Public Highways. 
The parties pro 


ing to dedicate a new road 
laid out in rural districts as a public highway, 
must give the engineer and surveyor of the local 
authority three months’ notice in writing of such 
intention, and further construct the same in a 
substantial manner, and of the width required 
by the Act to the satisfaction of the surveyor 
and two justices who, on receiving such notice, 
shall view and certify the same, when, after 
being used by the public 
and kept in repair by 
the said party for a 
period of twelve months, 
such road shall become 
a dedicated highway 
repairable by the in- 
habitants at large. 
Under the Public fh 
Health Act, 1875, the ; 
local authority may by 
notice in writing declare 
a street to be a highway 
repairable by the in- 
habitants at large, after 
the works specified by them have been executed, 
rovided that no such street shall become a 
ighway so repairable if within one month 
after such notice has been put up the majority 
of the owners of such streets object thereto. 
Under the Private Streets Works Act, 1892, 
a local authority may take over a street in a 
similar manner whenever all or any of the 
works specified by them have been executed. 


Setting out Footpaths. The mode! 
bylaws made by the Local (Government 
Board respecting new streets require that 
all footpaths’ of a street shall be of a width 
not less than one-sixth of the entire width of 
the street. 

The following is an explanatory example of 
this requirement : 
















Rntire width of . Width of path 
street. , on cach side. 
Ft. In Fe 
60 0 10 
50. 0 
42 0 
40 0 
38 0 
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15. PLAN SHOWING PRIVATE CARRIAGE ENTRANCE 
ACBOSS A PUBLIC FOOTPATH 


ClVi.. ENGINEERING 


The slope (croes fall) from back edge of path 
towards the kerb to fall at the rate of one-half 
of an inch in every foot of width, if the foot- 
path be not paved, flagged, or asphalted, and 
at the rate of not less than a quarter, and 
oo pepe Sire — of ra — every 
oot of width if the footwa » flaggod 
or asphalted. — 

In excavating to the required depth for paving 
the best method is to put wooden so that 
the upper ends represent the finis surface, 
and then to excavate to the required depth below 
the top of the pegs. 

In practice, paths are usually laid to the follow- 


ing table, which, it will be observed, complies 
with the above requirements. ‘ 
Nature of Cross fall 


Paving. foot of w. 


— oe ae os os in, 
Gravel ea x) os se 
Stone (artificial and natural) .. ” 
Tare oe ee ee ee 20 


The height of the kerb or outer edge of the 
footpath, except in case of crossings paved 
or otherwise formed for the use of fuot passengers, 
shall be not leas than 3in. 
at the highest part of 
tho channel, and not 
more than 7 in, at the 
lowest part of such 
channel. 

Tho reason for this 
requirement of the Local 
Government Board is 
that a height of Joas 
than 3 in. would rendor 
it possible for vehicles 
to drive on to the fuot- 
vath, or for the water 
in the channel to over- 
flow it, and with a height of more than 7 in. it 
would be inconvenient for foot passengers. 
Where it is necessary to construct a carriage- 
way entrance across a path, vitrified bricks or 
granite setts should be laid on concrete {18}. 

{See Kerbing and Channelling, page 2326, 
for examples in actual practice.) 


Asphalt. Asphalt is largely employed as 
& paving material for footways. It makes an 
excellent footpath, being durable, non-slippery, 
expeditiously laid, pleasant to walk upon, and 
not glaring to the eyes. 

Unfortunately, on account of what is technic- 
ally termed creeping, it cannot be laid on paths 
having a considerable inclination, or cracks 
occur with increase. 

Mastic asphalt is more commonly used upon 
footpaths ban com pressed asphalt. Asphalt, 

roperly so called, is a natural compound of car- 
Conate of lime and bitumen, and is found 
principally in volcanic areas, the proportion 
varying from 7 per cent. bitamen and 93 per 
cent. carbonate of lime to 20 per cent. bitumen 
and 80 per cent. carbonate of lime. Men of 
erudition have asserted that it was the pitch 
used to make the ark watertight, and that it 
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— is then ' — iall ae 
cauldrons, gen wo 
agitators with — proportions of refined 
bitumen’ (added as « flux), and when heated 
to 4 tomperatare of about 400 F., a mix- 
ture of fine Bridport grit is added (in maki 
mastic asphalt), and thon roughly lacorporated 
with the asphalt by the ro working of the 
agitators. It is then turned out into iron 


4 cwt. each. 
broken up into picces on the site where the 
asphalt in to be laid, and placed into small 
portable cauldrons with just sufficient bitumen 
as flux, and, when properly heated, the asphalt 
mastic is ready to be spread over the cement 
concrete surface to the thickness required. It 
ia then turned into iron moulds, forming the 
well known cakes, which weigh about 56 Ib. 
Asphalt Laying. Thow cakes are usually 
sont by the manufacturers to tho site where the 
ving in to be laid, and here they are romelted 
in amall round strect boilers on wheels with a 
tire under thom, to which in added from 30 to 
40 por cent, of fine, clean, dry limestone grit. If 
silicious grit only can be obtained, it should be 
ax tine as soa sand. When ready for use it 
should be hot enough to vaporise a drop of 
water, It in sarriod in pails, and spread, by 
means of wooden hand floata, over a proparcd 
amooth foundation of 3 in. of conerete (6 to 1) 
previously allowed to dry. Silver sand is then 
spread sparingly over the surface and rubbed 
in by floata, In aix hours the footway is ready 
for traffic. One ton of asphalt covers W sq. 
yd. when laid 1 in. thick, which is the usual 
thickness adopted for paths. The advantages 
of asphalt pavoments are durability, a amooth 
surface unbroken 8 hates 8 good foothold, even 
and regular wear, an impervious character. 
Owing to the substitution of inferior material 
made from gas tar, Stockholm tar, hard pitch, 
and und limestone mixed with bitumen as 
asphalt, it is easential that the asphalt to form 
the pavement should be specified to be composed 
of pure natural rock taken from the mines of the 
French (or other approved) Asphalt Company. 
Bricks. Bluc brick-paving for footpaths 
is one of the oldest materials. Buff granite 
vitrified bricks, made rolely from the fine granite 
clays of South Devan, have come into geacral use 
chiefly owing to their toughness, and their colour, 
which givos an improved appearance to the 


ving, presenting a v ———— 
— ——— Methods of ying bricks to 
various patterns are shown in 16 

£496 





Cencrete. By concrete or cement paving 
is meant the inch of fine stuff which is laid on a 
coarse concrete foundation. 

The use of concrete, as a monolith, as a paving 
material for footpaths, has made great progress 


2. 


and in nearly every town 


uring recent 
ingdom, more or leas, concrete 


in the United 


The following may be taken aaa fair descrip- 


‘tion of the manner in which in situ concrete 


footpaths should be constructed. 

Laying Concrete Footpaths. The 
foundation is excavated to a depth of about 
6 in. below the finished level, and a bed of gravel 
1 in. in thickness is then laid. A thickness of 
about 3 in. of clean hard stone is next laid, and 
well watered and rolled. The footpath is then 
divided into bays 6 ft. in width with strips of 
soft wood, and cach alternate bay completed 
by laying upon the stone foundation 2 in. of 
carefully-prepared concrete composed of one 
part Portland cement, two parta coarse clean 
gravel, or other suitable material, passed 
through a I-in. screen, and two of clean, 
sharp sand, which must be well beaten into 

lace ; and before it is set a finishing coat 1 in. 
in thickness of concrete, composed of one part 
Portland cement to two parta granite chippings, 
ix added and brought up to the finished surface of 
the footpath, being well trowelled and smoothed 
into place. The strips of wood are removed as 
the work is finished. 

The concrete is thus laid in bays to allow for 
expansion and to prevent the surface from 
cracking or gaping open, which is liable on the 
—— of temperature on large exposed sur- 
aces. 

Laying Concrete Paving. In laying 
insitu concrete paving, the following points 
should be ubserved : 

(a) From October to March is an unsuitable 

time for laying, owing to the frosty weather. 

(b) It is better to avoid extreme heat, aa the 
takes the moisture out of the upper 

face before the cement has time to set. 

(ce) It ia advisable that the ground should be 
wetted before it is laid, and the finished 










Chine. 
“ Rerrng- bone’ Pattern 


16. CANDY’S BUFF VITRIFIED PAVING BRICKS, SHOWINO MANNER OF LAYING 


One ton of Portland cement mixed in the 
proportion of 6 to ] will cover an area of 42 
superficial yards, 6 in. thick. 

One cubic yard mixed as above will require 
3} cwt. of cement, 9 cwt. of sand, 18 cwt. of 
gravel, and 40 gallons of water. 

Fourteen labourers mixing and laying concrete 
will complete about 135 superficial yards per 
day of 10 hours. 

Stuart’e Granolithic. Stuart's Grano- 
lithic is one of the best known monolith pavi 
Granolithic is the name that was ainad te the 
paving by the inventor, who, knowing its great 
— and qualities, patented it throughout the 
world. 

The surface is indented by the use of a spiked 
roller, with a view of preventing i ee 

ee ee is paving 
was laid in Leadenhall Street, London, it was 
compated that 52,000,000 people passed over it 


The paving 
consista of a 
layer of 
Thames bal- 
last concrete, 
2 in. thick, 
laid on a 
foundation of 
4 in. of clin- 
ker or brick 
rubble. On 
tho  hallast 
concrete a 
layer of gran- 
it concrete 
1 in. thick 
in laid, each 
Inyer being 
wall worked 
fo AS tO ro 
move  CAVI- 
tiers. The 
surface of the 
last. Jayor in 
trowelled to 
a fair face, 
which is then 
sanded and 
rolled. The 
concrete in 
laid and fin- 
ished off in 
panels, sand 
can bo left 
eithor in grey 
or red colour. 

Gravel. Pebble pitching was much used 
in the carlier periods, and some portions atill 


remain in old county towns. Gravel paths are 
only suitable for suburban districts. ' muat 
be well bottomed with dry rubble, well drained 


and rolled. 

Hoggin from stone quarries, or gravel obtain- 
able from Sevenvaks or Croydon, in the best 
material for binding and forming a good sur- 
face. 

A good path for country roads and lanes, and 
one which is found to be firmer and more 
comfortable to pedestrians than ordinary gravel 
and beach paths, is made to the following 
abbreviated specification : 

Fotnpation. Well formed and left Ioone, 

Borrow Layer. Foar inches of chalk, brick 
rabbie, coarse clinkers from furnaces, of iron clinkors 
from a local foundry, well watered and rolled. 

Szcomp Layza. Two inches of fine sashes well 
consolidated. 
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Tor Lavun (Finished surface). One inch of finely- 
sifted ashes, burnt brickdust, or macadamised road 
wiftingn, woll watered and rolled. 


Such a path will wear well, but it is liable to a 
growth of vegetation. ' 
Artificial Stone. The manufacture of 
artificial stones is not al er to be classed 
as a new art, for our forefathers made use of 
lime burnt from cockles and other shells to mix 
with sand. A strong material was made from 
terra puzzolana, imported from Civita Vecchia, 
and it was with this that John Smeaton 
cemented together the granite blocks of the 
Eddystone Lighthouse two centuries ago. As a 
paving matorial the merita of Victoria stone 
cannot be surpassed. It is composnd of finely- 
crushed granite from Groby, in Leicestershire 
(washed * tent machinery), and Portland 
coment, carefully selected, and is manipulated 
and moulded, and subsequently stecped in a 
matent. solution of natural, soluble silica, by which 
it is hardened, and rendered practically non- 
porous, 

The crystals of the Leicestershire granite are 
regular in character, being of moderate size, and 
well cemented by a paste, which the analyais 
showa to be uniauathy tres from destructive 
alkaline ingredients. re amall nize of the pieces 
of granite used in this manufacture render the 
wrenence of the alkalies practically innoxioun, 

the artificial coment used surrounds 
thease pieces with a protective coating. and pre- 
venta the posubility of any dissolving action by 
the air or mointure. 

Making Artificial Stone. Sample lota 
of Portland coment are taken and made into 
briquettes, having a breaking surface of 1 sq. in. 
Thoao briquettes are exposed to the air for 24 
hours and then immersed in water, where they 
remain for six days, when they are tested by a 
double-lever touting machine. 

Tho aggregate and cement, having becoine in a 
manner guaranteed by the treatment and pre- 
cautions described, are mixed together in a dry 
state by machinery, and the water is then added 
in a careful manner, #0 as to avoid the danger of 
washing out any of the fine and more soluble 
portions of the cemont; and before any initial 
act of crude concrete mixture can arse it is put 
into the moulda, in which it in carefully worked, 
in order to fill up the angles and sides, thus 
ensuring accurate arrises all round. After having 

. remained in the moulds a sufficient length of 
time, they are taken to the tank in the ailicating 
—* (protected from the weather), and covered 

the silicate solution, where they remain until 


y 
the pared beneficial properties have been 
im : 

e machi uired for the conversion of 
the crude silica into ailicate ia of a ial charac. 
ter. The caustic soda is obtained from the best 
nources and of the purest quality, because the 
presence of sulphur, which sometimes existe in 
carelesly manufactured soda, has a most pre- 
judicial influence on the silicate. 

The slabs, after being taken from the tanks, 
are stacked in the ) where they remain to 
season, and are taken away in order of their age. 
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waste attending cutting the stone at random are 
avoided [17]. 

The granite used for the Imperial slabs is a 
mixture of Aberdeen, Guernsey, and CGuenast 
(Belgium). 

The Adamant slabs are composed of finely- 
crushed Aberdeen granite and Portland cement. 
Other artificial stone slabs are composed of 
finely- broken ite York stone chippings from 
stone slag and: destracicr clinkers mixed very 
accurately with Portland cement and subjected 
to different processes. Municipal authorities 
largely manufacture their own artificial slabs by 
the use of hydraulic artificial stone presses, and 
with a staff of three men an average of 35 alaba, 
m-asuring 3 ft. by 2 ft.. can be manufactured in 
an ordinary working day. 

Laying Artificial Slabe. Much de- 

nds on the way in which such slabs are laid. 

fore laying, the area to be paved should be 
excavated, or tilled in with good dry material 
well rammed, as may be required to suit the 
intended levels of the path. On this a layer of 
poor hydraulic lime-mortar is spread, on which 
the slabs are well and truly bedded. The slabs 
should be of such dimensions as to break joint 
when laid [17]. Care should be taken to allow 
betweon the paving and building a little space 
(aay, § in.), which should be filled in with sand, 
xo as to allow for any disturbance of the ground 
caused by frost. When laid, tho slabs should be 
run in with grout made from mortar similar to 
that used for bedding. 

Where the natural ground is of clay or chalk it 
is advisable to put in a layer of ashes or broken 
clinkera, 3 to 4 in. in depth, to form a dry 
foundation under the slabs. 

The percentage of material broken or cracked 
in lifting and relaying over pipe trenches is found 
to bo greater with artificial stone than with 
natural stone. This is partly accounted for by 
the clone joints of the artificial slabs and the 
brittle nature of concrete. The average waste 
in artificial stone is catimated at about 3 per 
cent., but this depends very largely on the manner 
of bedding and jointing. and on the care used in 
laying. lifting. and relaying. 

Wear of Artificial Stone. Artificial 
slabs are not found to be more injuriously 
— ted than — stone by severe frost, and 

r busy atreeta this paving is ing in situ 
concrete paving out of so Gell Swine to the 
practicability of lifting and replacing when 
electric light, gas, or water trenches have to be 
taken under the pavement. 

The period allowed by the Local Government 
Board for repayment of loans for artificial pave- 
ment seems now to be about the same as that 
for natural stone. Formerly a shorter period for 
repayment was given, but this doubtless depends 
upon the special circumstances in each case. 


Natural Stone. For many tions 
York stone flagging was as the criterion 
material for footpaths. ithout doubt it is the 
most comfortable to walk upon. 

York stones of 3 in. thickness, after being laid 
for twenty-five years in Kensington, where a 
large quantity of this stone is laid, were taken 
up, refaced, resquared, and relaid in a subsidiary 
street, where they are likely to last another 
twenty-five vears, and the best of it can then be 
worked up and laid in narrow courses round 
public parks and pleasure grounds, the remainder 
coming in useful for road foundation. 

It will thus be seen that York has several lives. 
Lazonby (Cumberland) flags have been in use in 
Carlisle from time immemorial; they are very 
durable, and when laid on a good foundation, on 
a l-in. bed of good mortar. have been known to 
wear evenly down from 3 in. to 1} in. in thick- 
neas ; but it is very difficult to get these flags of 
the same quality as thirty yoars ago, though 
whole mountains have been rooted into. Caith- 
ness (Scotland) flags are the other only natural 
stone to compete with York. It has been 
aacertained that the resistance to a gradually 
increased bending stress between York and 
‘aithness flagging is in favour of the latter. 

In the West of 
England the 
Devonian lime- 
stone flagging is 
much used, 

The foundation 
for flags should 
be good. Hard 
sore is that most 
rencrally employ- 
~d, and, owing to 
the uneven sur- 
face of all flags, 
t is necessary to 
bed on aand. 
The joints should 
be set flush, and 
each stone point- 
sd in properly 
mixed blue lias 
mortar. 

Tar. Tuar- 
paved footpaths 
are undoubtedly 
the most. popular 
formation where 
the traffic ia not 
too heavy, and 
the manufacture 
and laying of this 
class of pavi 
deserves muc 
more attention 
than is generally 
bestowed on it. 

In no case 
should gas tar be 
used until it has 
been stored for 
about six months, 
so that the vola- 


TC recess 
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tile oils and whatever water may have been in 
the tar has had time to recape or come to the 
surface. The tar should then be drawn from 
the bottom of the tank. 

Maing Tar Paving. In manufacturing 
tar paving the common practice is to heat the 
stone (Kentish ragstone, Dechyahire limestone, 
chippings or gravel) proposed to be used in a 
heap or clamp, the clamp being fired at the bot- 
tom, and coke breeze or amall coke being mixed 
with the stone. When the fire is exhausted the 
clamp is allowed to remain for a few daya while 
it cools, and the heat geta more uniformly dis- 
tributed. 

Another practice is to heat the stone on a hat 
hearth, on which the stone can be ruised to auch 
a temperature that it will abaorb as much tar aa 
possible without ignition. Hot tar is added to 
the heated stove, and the same turned over with 
hot shovels until all parta of the stone are well 
coated. Tar paving thus made should be stored 
for at least three months before being used. In 
atorin®, it should be kept as free as poasible from 
damp. Tar paving improves if kept for a year 


or two, although the nature of the tar, to all ap- 
pearances, haa disappeared. It can be freshened 
with a little refined tar before being uaed. 
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Foundation for Tar Paving. The 
stones used should be of uniform size, 
broken, and screened; those for the bottom 
Jayer should not exceed 1 in. in diameter, and all 
the stones used should be retained on a sieve 
of fin. mesh. The stones for the top layer should 
pass through a sieve having 3 in. mesh, and be 
oe ona ae ott in. —— * 
e n © area pro to tar 
——— should be Jevelled, allowing fora fall of not 
than 1 in. in 3 feet. 
The foundation on which the tar paving is to 
be laid should be composed of broken brick, 
ashes, or other similar hard core, not less than 
3 in. in thickness, and well rolled until solid, with 
a fairly smooth and level surface. In situations 
where thore is an existing foundation of gravel 
or other suitable material, this requires to be 
levelled only to falls as mentioned above for 
** ground-work,”’ and well rolled ; all soft places 
excavated and made good with suitable hard 
core, a8 previously specified for new foundations. 
Laying Tar Paving. The tar paving should 
be laid in two coata, each coat being separately 
well rolled witha roller weighing not Jess than 12 
cewt. Tho bottom coat should consist of material 
of ]} in. gauge, and the top coat of material of j in. 
gauge. e surface, when being finished, ought 
to be sprinkled with white Derbyshire spar of 
4 in. gauge, and before final rolling, dusted over 
with finely-acroened spar or limestone dust, to 
leave a white smooth surface on completion. 
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‘The thickness of the work should vary acooed. 
ing to the traffic for which it is intended, and 
should generally agree with those given below 
for the various purposes menti —iz. : 

PATHS (teith ordinary ¢ ). - 

Work to be laid 2} in. thick. 

Bottom coat 1} in. thick, of 1} in. gauge 
material. 

Top coat } in. thick of ,% in. gauge material. 

PATHS (with light traffic). 

Work to be laid 2 in. thick. 

Bottom coat 1} in. thick, of 1} in. gauge 
materials. 

Top coat } in. thick, of ,% in. gauge material. 

Tarring and sanding (or, as it is termed, 
‘* dressing ’’) the surface of tar paths should be 
done during dry weather, the first summer after 
the tar paving is laid, and afterwards triennially. 

The tar used for this purpose should be well 
seasoned, or refined tar, heated in a caldron, 
witha little pitch. After the surface of the path 
is swept clean, and the hot tar well rubbed in, 
a layer of dry sharp sand, about + in. thick, is 
xpread on the tar so as to keep it from adhering 
to pedestrians’ fect. This sand works into the 
tar, and forms a thin coating, which preserves 
the life of the path considerably. 

Tar pavements must not be compared with 
asphalt or paved paths, but only looked upon as 
a substitute. 


Roads concluded 
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Various Theories 


By Dr. C. W. SALEEBY 


best fashion in which we can approach 
the gigantic subject of light will be by a brief 
historical retrospect of our knewledge. To this 
there needs only the preliminary statement which 
would establish the parallelism between light, 
sound, and heat in respect of the distinction that 
must obtain between the physical and psycho- 
logical aspects of the subject. There is an 
objective reality corresponding to light—to what 
we call light. It is not in itself luminous, but 
ranges everywhere throughout the universe in 
utter darkness until it reaches a secing eye. Tho 
blind man enters into sunlight; the light is 
there. but he cannot seo it. If we were all blind, 
if the human race had happened never to develop 
the faculty of vision, we should not find it 
difficult to understand the objective similarity 
between waves of light, which we happon to be 
able to see, and the waves which constitute, for 
instance, the Réntgen rays, and which we are 
unable to see. 

Theories of Light. It ix with the great 
name of Newton that we may begin. In his 
day there were two rival theories of the nature 
of light—one known as the corpuscular theory, 
the other as the wave theory. The former is 
also known as the emission theory or emanation 
theory, and the latter as the undulatory or vibru- 
tory theory. It was gencrally accepted, and, of 
cours>, still is accepted and proved, that light 
consisted in the motion of something. This 
could no Jonger be doubted when the astronomer 
Rémer, by making observations upon the moons 
of Jupiter, showed that light took time to travel 
from one place to another. When this fact was 
established, it became plain that men must scek 
for the nature of this something which moves. 

The corpuscular theory of light held that the 
sensation of light is created by a stream of tiny 

iclues which are sent outwards in straight 
lines from all luminous bodies, and which strike 
the eye. The wave theory declared that there 
is no motion of any substance through space, 
but only that special! form of motion which we 
call wave motion. But this supposition necessi- 
tated the further supposition of a something in 
which the wave occurred—the something which 
may be called the ether or the luminiferous—that 
is to say, light-bearing ether. Various other 
branches of physics lent their support, by way 
of analogy. to one or other theory. The cor- 
puscular theory was supported by already 
existing corpuscular theories of heat, electricity, 
and magnetism. (The reader of the course on 
chemistry will prick up his ears at hearing of 
this old ular theory of electricity, for it 
will remind him of the pig ————— 
electrified, of which he has there ) The 
study of acoustics, on the other hand, lent con- 
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siderable support to the wave theory of light. 
Acoustics was already in a comparatively 
advanced state. The very simple obscrvation 
that a sounding body is found to vibrate whon 
touched had carly led men in the right direction. 
If sound, then, as no one could doubt, consisted 
of waves, why not light also ? 

The Battle of the Theories. Each 
thoory had ita supportors, while each cortainly had 
ite difficulties. The corpusoular thoory of light 
seemed to be thoroughly oompatiblo with the fact 
that light moves in straight lines. The geometry 
of — lines and their relations corresponded 
admirably with the geometrical facts of light 
—its reflection and refraction. The fact of 
sharp shadows alan seemed to favour the 
emission theory, and to militate against the 
wave theory. 

The great mind of Newton had to choose 
between the rivals ; but, pes Newton was 
not a mere theorist, but a great discoverer, and 
somo of his discoveries in optics tell in favour 
of the one theory and some in favour of the 
other. It was in the year 1672 that Newton 
communicated to the Royal Society his great 
discovery of the compound nature of white 
light. most people know, he darkened his 
room, cut a hole in the shutter, placed a prism in 
the path of a ray of sunhght entering, and so 
broke it up into its component parte, He says, 
* Light iteclf is a heterogencous mixture of 
differently refrangible rays.’ Later, he replaced 
the hole by a slit-—-though it has boen stated that 
he did not do so—and thus obtained a band of 
colours. 

The Nature of Colour. We cannot do 
better than quote Newton's own words: “1. As 
the rays of light differ in degrees of refrangibility, 
so they also differ in their disposition to exhibit 
this or that particular colour. Colours are not 
qualifications of light, derived from refractions, 
or reflections of natural bodies (as ‘tis gencrally 
believed), but original and connato propertics, 
which in divers rays are divers. Some rays are 
disposed to exhibit a red colour and ny other ; 
some a yellow and no other; some a green and no 
other, and so of the rest. Nor are there only rays 

per and particular to the more eminent colours, 
but even to all their intermediate gradations. 

“2 To the same degree of refrangibility ever 
belongs the same colour, and to the same colour 
ever belongs the same degreo of refrangibility. 
The least refrangible rays are all disposed to 
exhibit a red colour, and those rays which .... 
exhibit a red colour are all the least refrangible ; 
so the most refrangible rays are all disposed to 
exhibit a violet colour, and... . those 
whioh.... exhibit such a violet colour are all 
the most refrangible.”’ 
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In consequence of this pre-eminent discovery 
and others, Nowton inclined towards the corpus- 
cular theory, which we now know to be erroneous. 
The consequences for the advance of optics were 
lamentable. For the authority of Newton was 
so tremendous that the wave theory was delayed, 
one may say, almost for centuries before it re- 
covered from his ition. It is true that 
Nowton recognised the objections to the cor- 
puscular theory, but it is the charactcristio of 
the followers of a great man not to see all round 
tho subject ashe does, but to jump at his main 
statement and ignore the qualifications. 

The Wave Theory of Light. It was the 
— Huygens, a contem of Newton, who 

rst paid to the wave thoury of light the attention 
which was ita duc. Thereafter the theory was 
taken up by the mathematicians, though it never 
made any real headway until the magnificent 


work of Dr. Thomas Young. who was led to study | 


light by means of his work upon the subject of 
tho human voice for the purposes of a medical 
dissertation. This led him to atudy sound, and 
ho records that he was overwhelmed by the 
analogy between certain of the phenomena of 
aound and those of colour. Thus he primarily 
attacked the subject not from the side of mathe- 
matios, but from that of experiment. He was 
kd, however, to the works of the mathematicians 
who supported the wave theory, and came to the 
roluctant conclusion that Newton's objection 
to this theory and especially the objection that 
no wavo theory could explain the propagation of 
light in straight linos—could not really be sus- 
tained. Continuing to work at the subject, 
Young made the great discovery of the inger- 
ference of light—a phenomenon which our pre- 
vious reference to it under sound will make 
sufficiently intelligible for the present purpose. 
Young actually found how there are conditions 
in which the addition of light to light will cause 
darkness, and its removal will leave light. 

Onoe the facta of interferenoe wore established 
it must surely have been impossible, we would 
think, for anyone to refuse to accept the wave 
thoory, even though it necessitated the axsump- 
tion of a luminiferous ether. Lord Brougham, 
alike ignorant and incompetent, made a ocele- 
brated attack upon Young in the “ Edinburgh 
Review,” so that, as Dr. Morz anys, in his ad- 
mirable account of the history of this subject, 
* The doctrine of the interference of light, the 
mainstay of the undulatory theory, was, like 
the atomic theory of Dalton, driven out of the 
country.” 

An Extraordinary Property of Light. 
The great labours of Young could not achieve 
real reax until his work was taken up by 
tho chman Fresnel. who dared to support 
Young in the very place (Paris) where the 
corpuscular theory had been so long main- 

and apparently strengthened. Freanel 
took up Young's experiments, beginning with 
the phenomena of interference and s i 
eapecially the coloured fringes that surround the 
shadows of small bodies placed in the way of a 
ray of light. He showed that the theory of wave 
motion, combined with the idea of interference, 
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was not only compatible with the propagation 
of light er ocalghh lines—which chiefly led 


Newton to reject the true theory—but actually 
explained suc — For Fresnel showed 
that all the sidewards-going waves, or almost 


all of them, interfered with each other, and so 
destroyed each other. And now a new difficulty 
arose. When a ray of light passes through certain 
crystals, such as Iceland a teat it is split up into 
two—a phenomenon which is ca re- 
fraction. Under these and other conditions, such 
even as simple refraction from any surface, 
light acquires an extraordinary property which 

ewton expressed by saying that it has sides. 
It will pass through a second obstacle if that be 
held at one angle, but not if the second object 
be then — through a right angle. 

Polarised Light. Such light, by a sal 
undesirable term, ia said to be polars. 
Now, this remarkable polarisation of light, 
to which we must, of course, return, would 
seem to be more or leas explicable on the cor- 
puscular theory, if one imagines the corpuscles 
to have particular shapes just as crystals have. 
It might be that they were all tilted in one 
direction or another, and thus could pass through 
rome transparent body at one angle but not at 
another, just as a stout person may have to turn 
sideways to go through a turnstile. But the facts 
of polarisation could by no means be explained 
on any wave th which asserted that light 
consists of waves of alternate condensation and 
rarefaction in the line of propagation, just as a 
wave of sound does. One cannot imagine the 
polarisation of a wave of sound or any similar 
wave. It cannot conceivably have sides. 

Naturally, the discovery puzzled Young, and 
compelled him to admit that the balance of 
evidence almost seemed to turn against his wave 
theory. But Young was not to be beaten, and 
solved the difficulty in a similar fashion to that 
which Fresnel himself afterwards independently 
reached. 

The Motion of the Waves. Young 
declared that if we assume the wave motion 
of light to be not to and fro in the direction 
of its motion, but to be tranaverse—that is 
to say, at right angles to ite line of p 
gation—the facts of polarisation can be readily 
—— The apparent sidedness of waves of 
light simply means that, under certain condi- 
tions, the transverse vibrations constituting 
light are deprived of their common character 
(which is to vibrate in all planes, up and down 
as much as from side to side), and are reduced 
to one plane. Let us imagine that this plane is 
up and down or vertical. We can readily under- 
stand that light, the vibrations of which have 
been reduced to this one plane, will be able to 
get through a transparent object only on certain 
conditions. To take an example, a man is mainly 

ical, and can readily pass through a vertical 
door. Imagine the door rotated at right angles, 
the man will stick, the door will be opaque to 
him. But if we imagine the man multiplied by 
many men at al] sorts of angles, it is eviden 
that whatever the angle of the door, it will 
be able totally to exclude him. 
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But to disprove the corpuscular theory of 
light, and to lay down the first foundations of the 
wave theory, was very far from completing the 
task. There remained, and still remains, indeed, 
the all but insuperable difficulty of comprehend. 
ing the nature of the medium—the light-bearing 
ether—in which the waves of light are formed. 
To this subject, however, we need not return. 
as we dealt with it under Gravitation. At 
any rate. we have outlined the main features of 
the great contest between the two theories, and 
we may now turn to @ more systematic study 
of our subject. 


The Speed of Light. A brief discussion 
of the speed of light may legitimately be placed 
here, since the discovery that light has a speed 
at all was absolutely essential to the framing 
of the undulatory and emission theories alike. 
Tt used to be thought that light acted as we 
still believe gravitation to act—instantanecualy. 
The fact that this is not so had to be discovered 
before any further advance in optics wa» possible. 
In 1675, the Danish astonomer Romer. working 
in Paris, studving the eclipses of the innermast 
of the four moons of Jupiter which were then 
known, found that it did not disappear behind 
Jupiter and reappear at the moments which he 
had caleulated. The period of occultation varied 
sometimes by as much as a quarter of an hour. 
Expecially was the moon delayed when Jupiter 
happened to be on one side of the sun and the 
earth on the other. The explanation seemed 
to him to be that when the earth and Jupiter 
are on opposite sides of the sun, the distance 
at which the eclipse of Jupiter's satellites is 
Observed is greathy increased. Surely. then, 
light must take time to travel, and rf it does so, 
not only will the fact explain the apparent 
delay in the eclipse, but, since the diameter of 
the earth's orbit is known, the difference between 
observation and calculation at different: times — 
as, for instance, a quarter of an hour- will 
readily enable us to calculate the speed of 
hight. By this and many other methods light 
is calculated to travel at the rate of about 
186.200 miles per second. It ins a fact) of 
the utmost importance that, as we now know, 
the onward speed of light) is one and the 
same with the «peed of other ware motions in 
the ether. 


The Keyboard of the Ether. And 
here we must dispose of a difficulty which is 
involved not at all in the physical nature of 
light, but in the physiological constitution of 
our own bodies. In the case of sound we saw 
that the air, for instance, is able to vibrate 
to and fro at a very large number of different 
rates per unit of time, out of which we can, 
soto speak, merely cut a slice, and call it sound. 
So far as we are concerned, there are sounds which 
are too low in pitch for us to hear, and sounds 
which are too shrill. The same is true of light. 
This perfectly elastic substance, the ether, is 
able tu display transverse vibrations of many, 
or, indeed, any frequencies per second. From 
this ind+tinite series of vibrations we, with our 
limited eyea, cut out a slice and call it light. 
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In studying sound we saw that the octave of a 
note has a frequency exactly twice aa great as 
that note. Now, the eye in able to perceive, 
aa light, ethereal waves of a series which juat 
corresponds to one octave. The sound we know 
has a limit of nine to eleven octaves, but the eye 
ik able to perceive only one octave of light. 
Above and lie this there are more ethereal 
vibrations, the existence of which we can demon- 
strate indirectly, but which do not affect’ the 
retina, and to which, in short, we are blind, 
just exactly as if we were able to hear one octave 
picked out from the middle of the piano and 
were stone deaf to all the octaves above and 
below it. 


Ite “High Notes." The compass or 
gamut of the ethereal keyboard is daily being 
extended. Our knowledge of it, at present, isin 
a curiously imperfect: condition; the whole 
keyboard in there in nature, but we only know, 
xo to speak, a few notes here and a note there, 
Somewhere in what, for convenience, we may 
call the middle of the keyhoard we have. dis- 
covered a complete octave - the octave of light. 
At its upper limit, also, we have more recently 
discovered a few notes more which, since the 
last note that we can see we term violet, are 
distinguished as ultra-violet light. or, more 
weurately, the ultra-violet rays. Then there is 
agreat gap inthe keyboard which we are trying 
to reconstruct, or, rather, for which we are 
groping. There in somewhat dubious evidence 
in pas of the view that a few notes of this 
gap have been discovered during the past year 
ortwo. Rut if we grope on atill further, passing 
a doubtless complete series of notes which are 
there, though we cannot discover them, we reach 
a few very shrill tones, so to speak, which are 
called the Réntgen rays, and which must: later 
be discussed at length. 


Ite ** Low Notes.”” Similarly, uf we pins 
downwards from the central octave of whieh 
our ¢yes assure us, we reach, directly continuous 
with the red rays--themselves endowed with no 
small heating power--a series of heat rays. 
These are of very great variety. The great 
Amencan physicist Professor S. P. Langley, 
whose death has just been announced, devised an 
amazingly deheate apparatus for the study of 
these ethereal waves, which, if our eyes were 


somewhat differently constituted, we should 
doubtless be able to see, The  balometer of 
Langley—an instrument so delicate that it 


would be able to record, at the distance of a 
mile and a half, the heat radiated from a human 
face—enabled ita inventor to demonstrate tho 
existence of a long and complicated heat spectrum 
precisely comparable to the spectrum of visible 
hight. But even below this many notes have 
been picked out from the ethereal keyboard. 
Beyond the heat waves we may have to includ 
the so-called N-rays of Professor Blondlot, about 
which such a furious controversy has waged for 
two years, and must certainly include electric 
waves, such an thon of Hertz, and those, sume- 
what longer rtill, which are employed in wireless 
telegraphy. 
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Light and Electricity. Now, the 
reader must ponder upon the most important 
fact—already noted—which entirely consorte 
with the conception that light is only a visible 
octave, picked out by the eye from a keyboard 
of iprabculeule compass, All these rays or 
waves that we have described, from the Rontgen 
rays down to the longest known electrical waves, 
have one and the same onward velocity —the 
so-called: velocity of light. Lastly, we may 
note that, as the reader of this and the com- 
panion course must have guessed, if we are to 
speak oof electric waves and light waves us 
moving af the same speed and as fundamentally 
identical, plainly we must make the one term 
include the other, or invent a common term to 
include both. ‘Phe former expedient is per- 
fectly satinfactory, and nowadayva we recognise 
in tight, as we whall afterwards nec, an electrical 
phenomenon. The reader will compare this 
statement with our study ofthe nature of matter 
in the course: on Chemistry, vwbercin we came 
to the conclusion that matter itself must be 
regarded nn nun electrical phenomenon, So 
much for the modern extension of meaning of a 
term which literally means a peculiarity of amber. 


Having discussed the comparatively simple 
qifextion of the speed of light. having insisted 
upon the enormous importance of the fact. that 
it has a aperd at all and the searcely less enor- 
mous importance of the fact that ite speed is 
identical with that of a number of other forms 
of energy which do not at tirst appear to hive 
anvihing to do with dyght. and an, doubtless, 
identical with the specd of a number of other 
forma of ethereal wave motion which have not 
yet even been discovered, we must pass to con: 
Rider certain of the simplest facta of light; and, 
first, we may atudy that atriking fact which ix 
vo characterintio of light, distinguishing it, ap- 
parently, from sound, and which Newton thought 
to be incompatible with the theory that light 
ina wave motion, 


Light Movea in Straight Lines. This 
in the fact that hight moves in straight: lines — 
the fact of ite rectihncar propagation. Tf we 
repeat the clasical experiment: of Newton 
at any rate, to the extent of piercing a hole 
in a shutter —we find that we obtain. an Image 
of the sun upon the floor, Tt is, indeed. an 
image of the sun and not of the hole. since 
we may vary the shape of the hole as we please, 
but will still get the same result. We may 
notice alao, in summer-time, how images of the 
sun are cast upon the ground by light: passing 
between the leaves of trees. Everyone must 
have noticed also how, on a moonlight night 
at the seaside, one may chance to see a perfect 
image of the moon in any little pool of water that 
may have been left among the rocks. All these 
circumstances, not to mention the familiar 
fourm of the light) which passes from a magic 
lantern, tend to favour the view that light 


moves in straight jines. Everyone has 
noticed this, again, when sunlight passes 


downwards in straight 
in distant clouds. 
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lines through breaks 


The Inverted Candle. Or we may 
‘form a simple experiment by making a pin- 
vole in à serecn and placing this near a candle, 
the flame of which is at the same height as the 





pin-hole. Now we find that the image of the 
candle is thrown upon any surface that may be 
placed on the far side of the xereen ; but it 
isan inverted mage, the candle fame is upside 
down, This simple and startling experiment 
has an extremely simple explanation. Any 
reader can draw for himself the flame and its 
inverted image, having them opposite one 
another and placing between them a point, 
through which the rays from every part of the 
fame have to pass. Tf the rays are to pass in 
straight lines the image must be upside down. 
The second tygre shows the curved course 


- ~ ~ 





necessary if the image were not to be upside 
down, ‘The same is true of the image of the 
sun. if we coultt recognise it, in the case of our 
other experiments. 


Pencils of Light. Strictly speaking. 
we cannot speak of a single ray of light. but 
must conceive of many rays forming a bundle 
or pencil, The rays in such a pencil may be 
Moving in various directions relatively to one 
another, though, of course. each is rectilinear. 
When we refer to a very distant source of light, 
we may conceive of the rays forming a pene) as 
parallel, Ii is true, of course, that the rays 
filling the pupil of the eye never can be parallel. 
even when they come from the most distant 
star. Nevertheless, for all practical purposes, 
the rays transmitted, at any rate from a star, 
may be regarded as forming a parallel pencil, 
and indeed. for the ordinary purposes of eve 
testing. it is possible to regard as parallel the 
rays from objecta that are not very many feet 
away. On the other hand. when a pencil of 
tays has passed through a lens, or when, for 


instance, you read this page. the light forms 
divergent pencils. With a different shape of 
lens—such as each of us possesses in hix own 
eye —the divergent pencil of rays may be con- 
verted into a convergent pencil [see illustration]. 
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In this Jatter case it is, of course. evident that 
the rays must meet one another at a point, and 
this is known as the focus. 


Kinds of Shadows. = These simple 
distinctions enable us to understand the varin- 
tions between different kinds of shadows. When 
& man makes * rabbits,’ and so on, with his hands 
in front of a magic lantern screen, sharp shadows 
are produced. The sharpness will be absolutely 
perfect under canditions which, perhaps, can 
scarcely ever be realixed—that is to xay. when 
the source of light is a luminous point and no 
more. Ino such a case, since light) moves in 
straight lines, the placing of any object in the 
divergent pencil of light rays must necessarily 
produce an absolutely sharp shadow. | There 
can be no compheation, as the accompanving 
dhayram shows. A certain number of rava are 
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cut off by the obstruction and a certain number 
escape. But the moment the source of light 
becomes anything other than a point, then 
every one of its points behaves as does the 
luminous point in the diagram ; and thus sharp 
shadows cannot be obtained. Thus, in the 
celebrated case of eclipses of the moon, where 
the carth intervenes between the sun and th- 
moon. and wh«re the eclipse is due to the falling 
of the earth's shadow upon the moon, we dis- 
cover two distinct areasof shadow, one dark and 
known as the wmbra or shadow, the other Jess 
dark, outside it. and called the penumbra or 
almost-shadow. In the case of the part of the 
moon which is covered by the umbra, the whole 
of the sun's light has been cut off. The area 
covered by the penumbra is cut off from part of 
the sun's light but not from all of it. If the sun 


were a luminous point, there could no more be 
such & penumbra than in the case of the saccom- 
panying diagram. If the reader will draw a 
second point, just above or below the point in 
the diagram, and then draw similar rays diverging 
from it, he will see how a penumbra or an in- 
distinct edge to the shadow must necessarily 
oucur. 


Shadows of Sounds. And one more point 
concerning the rectilinear propagation of hight, 
We have observed a contrast between sound and 
light. and have commented upon the very great 
discovery of Fresnel. which demonstrated that 
this rectilinear propagation is compatible wath 
the wave theory of light if we assume the waves to 
be transverse, and if we invoke interference to 
explain the mutual destruction of all or nearly 
all sidewards-going waves. ‘The point is, that 
Wwe muat not be confused in our notions of the 
movements of sound. As daily life teaches us, 
and as the study of echoes contirms, sound also 
moves in straght lines mainly. Thus. for 
Instance, it is quite tasy to produce what may 
be called shadows of sound. This fundamental 
fact of the rectilinear propagation of energy 
must never be forgotten if we are to hold 
intelligently Newton's first law oof motion, 
We must connect in our minds not only the 
movement of a ballet or a planet, not only the 
movement of the molecule of a gas, which 
tlways goes straight on until it strikes some. 
thing, but also those movements which we class 
as wave motion, whether these be  to-and-fro 
waves in material media, or transverse: waves 
in the ethereal medium. 


The Intensity of Light. The reader 
will readily be able to guess that there in a 
simple daw which determines the variations 
in the intensity of light with distance, and also 
the exact statement of that law. It needs only 
to remember the law of gravitation and. the 
similar facts ino the case of radiant heat and 
sound. The intensity of ight) varies at- any 
point inversely as the square of the distance 
from the source of light. It can be shown that 
this must be so, whether the corpuscular theory 
or the wave theory of light be true. Various 
means have been adopted for extimating the 
intensity of light at any point. Such means are 
technically known ax photometers (Greek phos, 
with root phote light). 

Perhaps the oldest and simplest photo- 
meter is that invented by the celebrated and 
remarkable man Count Rumford, an American, 
who came to England and was a leadmy 
spirit in founding the Royal Institution. Hos 
real name was Thompson, a name which, some- 
times with and sometimes without the p,“ is 
also borne by three of the most distinguished 
of living physicists. Rumford» photometer is 
simply, in its essence, a wcrecn of white paper, in 
front of which i» pla d an upright stick, capable 
of casting a shadow. If two sources of light be 
placed beyond the stick, two shadows will be 
cast. The eye is then able to compare the depth 
of the two shadows, and it i« found that when 
sources of light of various strength ore used, the 
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law of inverse squares is confirmed. This may 
be dune by employing a standard source of light, 
such as the Pts Ai randle, to which we refer 
when we speak of candle power. On the other 
hand, if we assume the truth of the law of inverse 
squares, the photometer enables us to value or 
apprainc the illuminating power of any new source 
of light. Another device os that of Bunsen, and 
depends upon the fact that a grease-spot on #4 
piece of paper looks lighter than the rest of the 
paper if one looks through it at a source of light, 
but darker af the light and the eye be on the same 
hide of it. Thus the intensity of light produced 
by two rival sources of illumination, ope on exch 
nide, ix equal when the grease-spot) cannot be 
aven at all, and their value can be measured if 
their distances be compared. Very many photo- 
meters have been invented since these days, and 
those now used are very much more sensitive ; 
but at would require a fot of space to describe 
them properly, and they introduce no new 
—— 

The Reflection of Light. And now 
we reech a more difficult: inquiry, We shall be 
able to elucidate some of the laws of the retlec- 
tion of light, or, at any rate, to detine them ut 
we must not be confused inte thinking thereafter 
that we have really arrived at «& complete know- 
ledge of the subject ; for obmerve the complication 
that mw introduced. We are discussing, not light 
in itnelf. but the relation between light) and 
material bodies. Since all our views as to the 
structure of matter are in the melting-pot, it as 
evident that, though we may be able to use terms 
and define them, we are very far indeed from 
beng able to explain the facts which they id 
cate. ‘Take such terms ux frunaparent, translucent, 
and opaque. We know what ix meant by the 
first, though the ideally transparent: substance 
has vet Co be found. A dens of glass or the trans. 
parent structure at the front of the eve will let 
through by fur the greater part of the light that 
falls upon it, yet some light in alwaye thrown 
back or reflected, and in so far the Jens as opaque, 

The terms are relative. | Asubstance which is 
translucent: occupies an intermediate place, but 
obviously there i one hard and fast line to be 
drawn bet ween ground ghiss and the glass of our 
window-panen The | difference between the 
transparent: and the translucent: glass in this, 
that the light passes through the first: without 
being distorted or scattered, whereas the trans- 
lucent: body allows the light. or moet of the light, 
to pass through so that objects xeon through it 
have ther form) proportionately distorted r 
entirely obliterated Hodies are vinible-- for 
Instance, a pane of glass is visible —exactly in xo 
fur as they are not transparent. If the pane 


be — ly transparent—to approach which 
condition at all it is necessary that it be perfectly 
clean—it is necessarily invisible. 

Light and Water. These terms will help 
uk to return a simple answer to the question 
why water has different relations to light 
according as we louk at the surface of an un- 
broken wave, or at the foam which is formed a 
moment later. The poet speaks of * Light 
dissolved in ktar shower thrown,” but we must 
have a more scientific explanation. Foam is 
opaque, thongh merely consisting of water, and 
is incapable of retlecting the form of any object, 
sinply because at contains a multitude of tiny 
bubbles. One result) of this ins that there is 
repeated and incessant reflection of the light that 
tries to pase through ot. since a certain amount of 
light is always reflected when it: passes from one 
medium to another, in this case alternately 
water, air, water, air ~and «oon. In the second 
place, the foam does not act as a mirror, because 
ith many bubbles reflect the light in all directions, 
and so destroy the form of the waves that impinge 
upon them, 

Now, in discussing heat, we saw that certam 
bodies are transparent to heat, or. to use the 
technical term, are diathermanoux, We saw that 
diathermancy and tran parency are not neces- 
sarily the same for any substance, the difference 
ultimately depending, of course, upon the fact that 
the waves of radiant heat are somewhat longer 
and leas frequent than the waves of light. 

Absorption of Light. But we also 
kaw that radiant heat may be absorbed. — If 
we compare water and bisulphide of carbon. of 
which the former im opaque to radiant heat, 
while the hotter is (ransparent, we find that when 
these are respectively exposed to the action of 
radiant heat the water is heated, whereas the 
bisulphide is nat, In other words, the heat) has 
been absorbed by the water. This means, of 
course, that the energy is arrested, but is not 
destroyed. The daw of the conservation of 
energy must) be obeyed everywhere. Now. the 
case is exactly the same with light. A body may 
let light energy through it. or it may throw back 
the light energy from its surface, or it) may do 
neither. It may arrest the light energy and keep 
it. Now, of this we are absolutely certain, that 
the light energy is not) destroyed. What be- 
comes of it, then y We tind that the body is 
heated. Its simply a case of the transformation 
of energy. the light energy being converted into 
heat energy. It ds also a case of the degradation 
of energy or the dissipation of energy, heat being 
the lowest, least available, form of energy, and 
that to which all other forms, as we have seen, 
appear consistently to tend. 


Continued 
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DRESSMAKERS ° 


Although at the present day the field) of 
commercial enterprise offers many and varied 
opportunities to the woman who ts desirous of 
earming her living—and practically any form of 
employment is open to her—still, with few 
exceptions, women workers have contined them. 
selves to the various businesses in which they 
participate with their own hands, such as dress. 
making, millinery, cookery, and laundry-work, 
in preference to those occupations where organi. 
sation and direction only are required, and the 
great majority of them have achieved success 
as dressmakers. The past twenty vears or so 
have also witnessed the entry of society women 
into the commercial world. and in most) cases 
they have proved themselves capable and 
efficient. It is one of the signs of the times that 
an aptitude for business, and the capacity for 
success in trade, should no longer be looked upon 
as evidences of plebeian origin and the peculuer 
attributes of the middle or lower classes, but are 
now envied qualities in many clever, hard- 
working women of good birth and recognined 
social position, who have elected to turn those 
talents to account in the domain of dress or 
millinery. 

Classes of Dressmakers. The term 
* dressmaker includes all sorts and condition~ 
of women, from the wealthy Court dressmaker 
of Portman Square or Mayfair to the poor 
workwoman “ plying her needle and thread” 
in the top room of a tenement house. They 
may, roughly speaking, be divided into 
three classes. First, those who have received 
little practical training. but have acquired a 
business by purchase. and employ subordinates 
to carry out their instructions and do the work 
for them, secondly, women who have been 
thoroughly trained, either by apprenticeship or 
special arrangement, and who have set up and 
formed a connection for themselves; and, 
thirdly, dressmakers who do not «tart an inde- 
pendent business of their own, but obtain 
employment with other dressmakers, or in the 
costume department of one of the large drapery 
houses. 

Starting in Businese. To «tart a high- 
class dressmaking business in London, it would 
be necessary to have at least £).000 capital. 
especially if the locality chosen be in a West End 
neighbourhood, as auch a position would entail 

igh rent ; anda fashionable dressmaker in town 
is always supposed to give three months’ credit, 
and is uently obliged to give six months. It 
would be unwise for anyone to start for herself 


Without having at least three years” experience 
with a good firm. She should be an accurate 
cutter and fitter, possessing the artistic faculty 
to some extent. and having a correct eye for 
colour; should have a practical knowledge of 
trimmings, laces, ete.; and thoroughly under- 
stand the intricacies of buying and selling, the 
preparation of estimates, and all the details 
necessary to the successful management of a 
business. The stock kept need not be large, but 
must be well chosen and varied. An introdue- 
ton should be obtained to a good wholesale tirm, 
who would supply books of patterns of all goods, 
and send any lengths required on receipt. of 
orders. Quarterly accounts are sent in, but 
when good references are given the wholesale 
houses often take half-vearly payments. A 
good system of bookkeeping in most important. 
If the head of the establishment should not be 
well qualified in thin rexpect, a competent: book 
keeper might) come once a week or so until 
increase of work would necessitate the engage- 
ment of a permanent bookkeeper and stock. 
keeper combined. 


Equipment. To set up in a provincial 
town. or in the euburbs, a smaller capital would 
Kuffice, as rents would be conmaderably lower, 
and wayes to the workers not so high, 
while the chentéle would probably include a 
number of ready-money customers. To begin 
in w small wav. it would be posable to man. 
age with two good-sized rooms, one fora work- 
room and one for a show-room, A small room 
for fitting would be desirable, but af thin should 
not be attainable part of the show-room could) be 
screened off for the purpose, A treadle sewing 
machine (Jonex or some other approved pattern), 
two dress stands (one «mall and one a fairly large 
hize), a tailors goose, irons, a skirt-board, two 
tables (one for the workers and one for cutting 
out), together with a large cupboard for hanging 
up the work are a few of the chins necessary for 
the work-room. In the show-room there must be 
& Jong glass, a couple of cupboards or a number 
of deep shelves for keeping stock, a writing table, 
with account books, bill tiles, ete., and usually 
a kind of counter on which goods can be dis- 
played, together with a good supply of fashion 
papers and magazines, including the best Paris 
and Vienna journals. Such things as boner, 
bone casing. hooks and eyes, cottons, machine 
silks, pins, and dress patterns muat be bought in 
fairly large quantities at first, and a sufficient 
Bek should always be kept in hand, a6 workers 
must never be kept waiting for small items of 
this kind. 
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Assistance. ‘To begin with, one competent 
general hand, who can work at skirts and 
bodices, and who is a good machinist, should 
be engaged. Her wages to commence would 
be from 16s. to 188. a week; and an ap- 
rentice, who would run errands and make 
prerwelf generally useful, would be paid 
nhout 2s. a week at first. When a few orders 
come in another worker should be taken on, at 
nhout #4. a week, to work under the first hand, 
and #0 on as the work increases. 

Apprentices are usually taken at the age of 
14 or years, In a good house a premium is 
required, ‘The apprenticeship penod usually 
laste two years, at the end of which a girl may 
be taken as improver for six months, or less 
Wf special quickness i shown. An improver is 
a. on an average, Se, weekly. She will then 
obtain a position as assatant, at from Ma. to 
Ie on week. From thi her advancement 
will be rapid or otherwise, according to her 
individual capability and industry, Phere 
are always well-paid posts to be had by 
the skilful and = well-qualified workers, Of 
these, one of the most desirable in many ways 
in the postion of head fitter in the dressmaking 
department of one of the large drapers. | Only an 
expert in chosen for Kuch a post, and she is ex- 
pected to make the department) pay. She is 
unually piven a free hand in the matter of en- 
gagement and management of workers; and in 
this connection it may be said that) the most 
wdvantageous resulta are generally obtained 
from the assistants who are treated with the 
greatest consideration and kindness by their 
chiefs. A great deal very often depends upon 
getting out work within a given time, and this can 
best be done when the willing co-operation of the 
workers is secured, as, by the provisions of the 
Factory Acts, they cannot be compelled to stay 
beyond certain hours, yet they will often do so 
voluntarily, to oblige. Sometimes the fitter re- 
ceive &® commission on the work, and gencrally 
the salary paid to a satinfactory person is very 
good. An ambitious woman can frequently save 
enough money to enable her to start in business 
on her own account, where her prospects of 
aucerss will be considerable, owing to her proved 
ability and her experience in dealing both 
with work and customers. 

Women who have absolutely no means ot ob- 
taining anv money to start with sometimes 
begin by taking work at their own homes. They 
only buy for immediate use, and are at once re. 
couped by their customers so that they are not 
obhged to expend any moncy on materials, 
They oftencommence by making nurses’ uniforms 
and servants’ dresses, and in time rome of them 
munage to build up a very fair business entirely 
through their own exertions. 

Customers. Friends will probably form 
the carhest clienta. They will come at. tirst 
from friendship, or from curiosity, but if they 
are pleased with the work done, and if their 
orders are always executed with promptitude, 
they will continue to give their custom, 
and will tell their friends to come also, and so 
help to establish a connection. Sometimes 


2438 


a good method of securing business 1s to 
mention on the cards or notices sent out upon 
Ktarting that ladies’ own materials will be made 
up, and that renmvitions will be undertaken at 
moderate charges. This will often gain a fresh 
customer, as many people who might hesitate 
about entrusting an unknown dressmaker with 
anew frock would be very glad to trv her capa- 
bilities in renovating an old one, and will then 
give further orders if the work 1s satisfactory. 
When the connection grows large it will be easy 
to give up the renovations, or, if they are found 
profitable, a separate department might he 
opened for this branch of work. 


Some Hints. January. February, August. 
September, and sometimes October, are bad 
months. Ino slack times odds and ends of 
silk, lace, and net can be made up into little 
jabots, sleeveleth, waistcoats, ete., and, pro- 
vided that they are chie and up-to-date, will 
find « ready sale in the show-room if the 
prices are kept low. At the end of the first vear 
it will be easy to see which customers may be 
trusted to run up bills, and which of them it 
would be wiser to be always "too busy ” to work 
for, Ax the business increases a certain amount 
of selection can be exercised ino the choice of 
customers, and those who are troublesome and 
fidgety. or who are bad at paying, can be 
atruck off the books. | Dressmakers living in 
the provinces should make a rule of coming to 
Jandon at Jeast three times ao year, and. if 
posible, pay an annual visit to Paris. 


ELECTRIC DEALERS 


The man who makes electrical fittings his 
speciality must be more of a mechanic than 
a merchant; but the shopkeeping side of the 
business is not altogether lost to view in the 
more important departments, and ao review 
of the shopkeeping trades would be incomplete 
without) a hrief consideration of the require- 
ments and opportunities offered by the field 
of domestic and industrial electricity to) the 
mechanic with scentitie bent and average 
intelligence. The technical training of the 
electrical engineer is considered in another part 
of the SeLe-EpucaTor. 

Departments. The two departments of 
the business are the selling and the working Kides, 
and both again are divided into many varieties 
of work, from the simple electric bell to the 
complete installation of a complete generating 
plant. The order in which the classes of work 
come —from the simplest to the most com. 
plex —are bells, telephones, and the installation 
of lighting and power work. The degree ot 
technical skill and the amount of capital required 
by the man who would set up as an electrical 
engineer are prapenvonets to the departments 
he intends to exploit. 

Bell and Telephone Work. Let us 
take the simplest case first—the man who is 
engaged in one of the lighter mechanical trades. 
xay that of a plumber, gastitter, bellhanger, 
blacksmith, tinsmith, or cycle nt. and who 
would expand into electrical “one He would 
probably content himself with undertaking 


electric bell and simple telephone work. His 
technical knowledge need not be extensive, 
and his capital, applicable to this department, 
may be very small. A few hand tools, the 
majority of which he will probably possess 
already, a few coils of insulated wire, some 
bells, pushes and batteries, and he is practically 
ready to invite custom. The whole outlay 
need not exceed £10, and half of this might 
even suffice. The principles governing — bell 
work are simple, and may be learned by a few 
hourn’ study and by a few half-hours of practical 
experiment. 

A higher step is reached when the man is 
able to undertake complicated telephone work 
such as intercommunication and switchboard 
Kystem. 


Wiremen. Then, in most towns where 
current is availible there are many firms who 
occupy. inva different sphere, positions on) the 
kame plane as the gastitter. They fit up houses 
with wires and electric light fittings, making all 
the necessary connections with the service mains, 
but take no part in installing plant to produce 
electricity or in making or repairing such plant. 

For this class of work practical experience 
is almost essential. A good knowledge of theory 
may serve, however, if the man have con- 
siderable mechanical skill, and many electricians 
have begun in this way; but the probabilities 
of success without the practical training are 
now smaller than they were when the trade 
was in its infancy, and when fewer practically 
trained men were engaged in the work. The 
man must have a smattering of several 
trades. He must. be something of a joiner to 
he able to lead his wood casing properly and 
neatly, he must be adept at pipe fitting for his 
metal conduits, and he must have an intimate 
general knowledge of the construction of houses, 
ku that he may run iis wires as accessibly, 
economically, and efficiently as possible. 


The Electrical Engineer. Finally. 
there is the man or firm who combines with 
special electrical knowledge the skill of a 
mechanical engineer and who undertakes all 
varicties of installation and repair work, and 
may even do a little manufacturing on occasion. 
This man requires a proper workshop equipment 
similar to that of a mechanical engineer. He 
must have, say, a small turning lathe, a vertical 
drilling machine, a small planing machine, and 
a pohshing pauls involving an outlay of about 
£80, not including a power engine-—steam, gas, 
oil or eclectric—depending in nature and cost 
upon local conditions. 


Essential Qualities. The installing of 
electric work requires care in a supreme 
degree. An installation contains many in- 
dependent pieces of complicated mechanism. 
It may be easily put right if slightly deranged, 
but it is canily put out of gear. A screw 
become loose by vibration may hold up a large 
factory. Precision in the material and ita fitting 
is essential. Hence, the man capable of this 
precision is alone likely to be a succeseful 
electrical engineer. 


Conscientious work is as essential as precision. 
There is plenty of opportunity to scamp the 
work —more than formerly. The wirmng of old 
buildings had to be chietly surface work, which 
ix, in spite of all that may be sad, the better in 
that the wires are more accessible to inspection, 
But when new buildings are to be titted with 
electric installations the work is largely concealed, 
and an unscrupulous wireman may save a little 
time and money by carelessness. Rut) this is 
sure to come back to his hurt, and a man with 
a reputation for bad work might as well shut 
up and begin a clean slate elsewhere. 


The Pure Merchant Side. The pure 
merchant side of the business of an engineer 
represents a very small part) of his interests, 
and there iß very little scope for the man 
who can take up only the selling department. 
For this side practical knowledge of elec. 
trical science is: rot essential, any more than 
a knowledge of tavoring is essential to a draper. 
Electrical engineers tind that) the pure sales 
department is a very smallitem in their business, 
The proftita it vields are seldom more than) pay 
shop rent, and most of them would discard it 
altogether if it were not for the indirect. profit 
which follows. The possession of a shop and 
of a sign bearing the words" electrical engineer” 
or “electrician” serves to keep the man before 
the pubhe eye, and this) in most important 
for a new man pleased at first to undertake 
small contracts. The competition by many 
municipalities and electme lighting corporations 
in supplying consumers with lamps and elect rie 
fittings, and even in offering wiring, subject 
only to one annual rent charge, restricta the 
opportunity of private venture. The electrical 
departments of municipalities frequently sell 
fittings at cost price, relying for profits upon the 
consumption of current. This form of com. 
petition is particularly obnoxtous to the private 
trader, and i a standing grievance in many 
districts. The practice has, however, become 
too firmly rooted to be suppressed, and proba- 
bihty is all in the direction of tte expansion. 


The Stock. The nature of the stock 
for the merchant ride must depend upon the 
extent to which the supply companies in 
the neighbourhood —municipal and otherwine 
cut into the trade and the policy they pursue. 
Assuming that the field is fairly free from 
this form of competition, the stock will con- 
rixnt oof $electroliers and fittings, swatches, 
lamp» and their fittings, telephones and their 
accessories, and bell» and their oddments. 
An expenditure of £200 will purchase a good 
all-round equipment for a middle-class trade, 
and half of this sum may suffice for a modent 
start. The sum will depend upon the variety 
of the more expensive stock held. Elec- 
troliers, for instance, cost a deal of money, 
and half a dozen good examples will make a 
large hole in the capital. When the electrical 
merchant or engineer is in or near a city, he may 
spare himself some capital outlay by arranging 
to have his customers visit the show-rooms of 
the manufacturers or large factoring houses wh» 
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hold « variety to which he cannot sspire, and 
who are always willing to sell for him and to 
reserve to him his legitimate profit. 

Buying. Extreme caution is necessary in 
the purchase of stock. Cheapness usually 
means nastiness and trouble laid up for the 
fucure. In incandescent lamps, for imstance, 
while good varieties, such as the Ediswan, 
Sterne, and Robertson, will give satisfaction 
and help to make a reputation for their sellers, 
checper varieties, which may even pay better, 
may cither estrange customers, or bring them 
back with a demand for free replacement. 

Novelties, also, should be received with 
suspicion. There is in the cloctrical trade the 
same demand for novelties and improvement 
that prevails everywhere, but there is this 
diflerence—that electricity, being a compara- 
tively new science, and not vet understood 
so well as the mochanical sciences, is the field 
of experiment as no other iw, and much expert 
ment means many failures. 

Where to Buy. ‘rhe beginner will find 

it convenient to patronise the housex who supply 
everything from a bell push to a dynamo, and 
there are several such. The practice makes 
only one account, and by having one good ac- 
count aman is more likely to have good attention 
than when he has a multiplicity of small ones. 
Aho he is moro likely to receive considera- 
tion should he tind himself in a technical difficulty 
and axk advice thercon. But an he grows in 
importance the dealer or electrical engineer 
will tind that he can do better for himself by 
purchasing dynamos from = dynamo makers, 
transformers from their manufacturers, bumps 
and telephones from the respective factories 
where they are made instead of from the general 
wholesalers with the “needle to an aachor ™ 
Variety, 

Profite. A frequent discount by makers 
and factors is $3} from list price with an extra 
2) per cent. for monthly payments. To the 
casual buyer there will be no cutting unless 
the seller be foolish ‘Phere is no occasion for it, 
But to large buyers and requiar customers list 
prices can seldom be maintained. 

The bulk of the business vill probably be 
found to be a matter of quotation, and certain 
commercial principles should guide the casting 
up of anestimate. It should be rec ynited that 
goods taken from stock ought to carry a heavier 
profit) than articles: which may he ordered 
on direct from the manufacturer to the “job.” 

Labour, again, should carry a higher profit than 
either of the two classes of goods mentioned. A 
fair average protit to apply to the three aepart- 
ments of a working job are as follows : 

Goods taken from stock, 25 per cent. 

Goods got in direct for the job, 15 per cent. 

Labour, 33$ per cent, 

These rates of profit are satinfactory, but by 
no means cxorbitant. The clectrician who 
goos below these rates as a general practice may 
make a living at his business, but he will scarcely 
gain a competency. 

The rates we have given take no account of 


the uncertain “ contingencies ” which arise in 
every job. In exact calculation there should 
be nothing under this head in the materials 
required. It ought to be possible to include in 
any new work all material to the last screw and 
nail. But with time it is otherwise, and the 
estimate of time should always be liberal if 
the probability of loss would be avoided, and the 

rofit on labour should be added after the 
iberal time estimate has been made. 

Rules to be Followed. There are 
certain defined rules which the electrician in any 
district must follow in his practice. These are 
framed upon the requirements of public safety. 
They are seldom onerous and must always be 
known. There arc the requirements of the 
fire insurance companies, who will accept a policy 
upon a building containing an electrical installa- 
tion only if the equipment has been made in 
accordance with their rules. 

The regulations of the Phoenix Fire Office are 
frequently taken as the standard. 

Then each corporation or other electrical 
service company issues regulations to which any 
building clectrically equipped) must conform 
before they will permit connections to be made 
with their service mains, and the electrician must 
ascertain what these are in his individual dis- 
trict. The requirements of the Board of Trade 
are incorporated in the rules issued by the 
assurance companies and the supplying com- 
panies or corporations. 

Reference Works. Every clectrician 
must provide himself with some textbooks to 
guide hit in his practice. The technical hand- 
books on electricity are legion and we cannot 
attempt to enumerate more than very few here. 
For a general concise survey of the principles 
of electricity and of electrical engineering prac- 
tive, nothing better than the course on Electricity 
by Professor Silvanus P. Thompson in this 
work can be consulted. The most exhaustive 
and up-to-date authority covering the whole 
field of the generation of electricity and its in- 
dustrial uses is the work in five  velumes, 
* Electrical Installations,” by Rankin Kennedy, 
(.E.. published by the Caxton Publishing Co. 
Good books upon various departments are: 
* Dynamo-electric Machinery.” by Silvanus P. 
Thompson (Spon), 2 vals., 30s, cach. ** Central 
Stations,” by C. H. Wordingham (Griffin & Co.), 
24s. Primary Batteries.” by Cooper (Elec. 
trician Co.) 108. 6d. “Continuous Current 
Dynamos and Motors.” by W. R. Kelsey 
(Technical Publishing CGo.). “ Practical Electric- 
wiring for Lignting Installations.’ by Charles 
C. Metcalfe (Harper), 56.“ Practical Electric 
Rell Fitting.” by F.C. Allsop (Spon), 3s. 6d. 
* Telephones: Their Construction and Fitting” 
(Spon), 3s. 6d. Electric Lighting and Power 
Distribution,” by W. Perrin Maycock (Whit- 


taker), vol. 1. 66.. vol. 2. 7s. 6d.“ Electric- 
wiring Tables,” by W. Perrin) Maycock 
(Whittaker), 38. 6d. “Electric Wiring,” by 


Ay Clinton, B.Sc. Sorts Is. 6d. * Modern 
ightning Conductors,”” by Killingworth Hedges 
(Crosby Lockwood), 68. 6d. 


Continued 
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By W. S. MURPHY 


Spinning Machinery. Exsentially, the 
whole process of forming fibres into yarn is 
spinning ; but the work has been broken up into 
parts, and each division has been given a different 
name. the general term being reserved for the 
last of the series. As now understood, the spin- 
ning frame is the machine which finally draws, 
twists, and spools the yarn. It is important to 
note that there are three acts in the operation. 
Those acts may be performed simultaneously or 
knecessively, and the alternatives merk the 
difference between the two classes of spinning 
frames in use. 

Abstractly, we should say that the machine 
which performs the whole operation at once is 
the better: but in actual fact the machine 
which proceeds automatically from the one act 
to the other is universally admitted to be the 
superior, Arkwright’s water frame and Cromp- 
ton’s mule were the progenitors of the two 
opposed types. The strenuous organiser of the 
cotton factory aimed at) producing a machine 
which would spin and 
Kpool the tibre in one | 
operation. On the ; 
ether hand. the ; 
gentle Crompton was 
content to accomplish 
the purpose in three 
successive steps. The 
present - dav repre: | 
sentative oof | Ark. . 
wright s® contrivance 
is the throstl  spin- 
ning-frame, of which 
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that bands from a horizontal cylinder run 
through the whorls on the spindles only, 
and that no drive is carried to the bobbinr. 
From the creel above the rovings pass down 
through the drawing rollers, and the atten. 
vated thread is coiled round the leg and on 
to the hook of the flyer. Neat it is lapped 
round the bobbin by hand to give it grip. and 
then the work begins. We see that the yer ix 
attached to the bobbin by the varn, and if that 
were all, the bobbin would be bound to follow the 
fiver. But the varn which is the cord of attach- 
ment is being given out from the drawing rollers. 
In order to keep up with the fiver, the bobbin 
must wind on the amount of shock constantly 
bemg paid out from the rollers and through the 
hook of the Hyer. Of course, having no motion 
of its own, the bobbin muſt obey the combined 
rule of the roving and the flver. and wind itself 
full. oA traverse diftersnaail conduets the varn 
evenly on the bobbin, moving up and down in 
regular motion across the whole frame. 


Cap. or Tube 
. wl. Frame. Originally 
‘othe patent oof an 


American named Dan 
forth, the cap frame 
Was patented and im- 
proved in this country 
by Mr... Dyer, of 
Manchester, in D820, 
Inxtend of the flyer, 
this machine his a cap 
fixed on the spindle, 
the cap acting dike 


—— 
+o mF yes 
— 


we have several varie- lever on the bobbin, 
ties, Crompton’s mule om = Which hias its own 
ww still the ‘ mule.” driving gear. The 
but it has been im- ey & & 4 2 4 88 tube frame in an carly 
proved beyond recoßs. ¶ — g@ ocxample of the daring 
nition. oes yer genius ofthe American 

is e >a mechanic ; re the 
frame (88) © upright nen AT Beith inven 
and in three divisions. —_ wens” . * tive imagination 
Qn the top are the F _ depends only on tect 
fixed spindles which on pmetgeae OF ron for wetion, 
hold the bobbins of the Transatlantic con- 
rovings, collectively triver trumth to intan- 
called the creel. Mid- gible force. From the 
way we find the draw- = drawing rollers the 
ing rollers. similar to thread is fastened on 
those on the drawing _ 2 to the bobbin, which, 
frames, but finer and having a' motion of it» 
swifter. The third own, draws the thread 
tier is composed of with it. But 9 thix 
spindle and fiver. would never form a 
bobbins and Iifter 89. THROSTLE SPINNING FRAME vee It is here the 
plate. Note, however, tH. Bannerman & Sons, Manchenter) characteristic | genius 
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of the American — The cap is being driven 
at high spced, and it encloses both bobbin and 
thread. By the motion of the cap a centrifugal 
force is developed which winds on the thread, 
and the cap. moving up and down on the bobbin, 
distributes the yarn as evenly as possible all 


motion of the latter imparts a twist to the 
thread, Besides giving the thread the twist 
required, the traveller has another function 
to perform. Borne on the lifter rail, which 
moves up and down over the length of the 
bobbin, the traveller carries the thread in such 
a way asto distribute 
it evenly over the 
bobbin (93]. The ring 





— — spinning frame [90] 
————— ——— lees double rail, 

— Fe ee Te atent exibie 
— — — — P 


" 
t 








er 
— 
‘eae 4 
* 2 
“iat yl 
Lt 
‘ 














90. RING SPINNING FRAME 


over the spool, A gradual reduction of the tra- 
verse of the cap produces the sloped ends, which 
are much favoured on all bobbins, 

Ring Traveller. The simple and rather 
haphazard winding method of the throstle was 
further improved apon by the invention of the 
ring traveller, Otherwise the construction of the 
frame (90) in unaltered. The various parts are 
distributed in this way. The bobbin sits on the 
spindle, which passes through the bolster rail, 
and ix driven in the usual way. On the lifter rail, 
however, we find a ring with flanged rims, and 
within the 
rim alittle 
hoop of 
stool grips 
with hook 
ends, The 
ring is 
wide 
enough to 
let aw full 
bobbin 
through, 
and the 
hoop, or 
travel]. 
ler, slides 
easily oan 
the ring. 
When 
hrought 
doewn 
from the 
gids eye 
thet hread 
is passed through the hoop, and thence on to 
the bobbin. When the bobbin begins to whirl 
round, it cannot drag the thread round itself, 
except at such a rate as the ring traveller will 
permit. The drag of the little hoop im not 
great, but it is sufficient, and the revolving 
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(Platt Bros. & Co., Oldham) 


91. SELPF-ACTING COTTON MULE—RUN AT BACK 


spindjes. inclined 
_- roller stand, and the 
Birkenhead creel. 


The Mule. 
Having been public 
property for over a 
hundred years, the 
spinning mule has 

.been brought to a 
high pitch of per— 
fection. Machinists, 
unable to patent any 
one of the principles, 
have been compelled 

to fall back on the expedient of producing the 

highest class of machine. As a result we have 
what has been described as the finest mechanism 
ever invented by the wit of man. In regard to 
the mule itself it is not necessary that the student 
should become acquainted with the various and 
intricate mechanical details. To exhibit these 
properly, we would require to explain several 
complex mechanical problems, and show many 
diagrams, while at the same time adding but 
little to the student's knowledge of cotton 
Kpinning. The headstock, in which the whole of 
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the mechanical parts reside, is not the concern 


of the spinner so much as the engineer. Our 

busineas ts with the spinning frames. 
Working the haule. First. we note 

the working of the self-acting mule [91}. The 


rovings are placed on the creel at the back 


of the upright, stationary part of the mule. 
Led eae the guide wires, the threads are 
passed in between three pairs of rollers. and 
on to a range of bare spindles. Before we examine 
the spindles, we should pay close attention to the 
drawing rollers. Closely re- 
rembling the drawing rollers 
of the drawing frame. the 
mule rollers have special fea- 
tures of their own. The first 
pair merely grip on the thread 
and feed it to the second pair. 
This ik necessary, because the 
roving bobbins have no power 
Of resisting the draft. The 
second pair move more swiftly, 
but not more than is needed 
to hold the threads tight and 
draw them slightly ; the third 
pair revolve at a much higher 
speed. attenuating the threads. 
and feeding them to the 
spindles. 

Note, further, that all these 
rollers have the power of 
SOpPpINg Us soon ay a certain 
fixed amount of thread has | 
been given off. The reason for 9? 
most of these particulars is to 
he found in what we may describe as the other 
half of the mule. ‘This is a carriage borne on 
wheels running on ras. The average run of the 
carriage —the stretch. as it is call«d — is 64 in. ain 
the case of cotton, and a few inches less for wool, 
Qn the top of the carriage. leaning slightly 
towards the frame, sit the spindles which take 
on the varn as it: is delivered from the rollers, 
Starting from close up to the frame, the carriage 
bears the spindles away, taking up the varn. and 
stretching it across the widening space. dust 
before the limit of the run, or stretch, has been 
reached, the rollers stop and cease to deliver 
thread. the carriage slows, and = the spindles 
rapidly revolve, twisting the thread. The whole 
machine stop: for the fraction of a second, and 
the spindles perform a kind of reverse movement, 
unwinding the thread. that have got wound on 
the tops of the spindles. At thm moment a 
fajler wire comes up. and helps the threads to lift 
off the points of the spindles. Thix done, the 
carriage begins its return journey at) double 
kpeed. the spindles reversing their movement 
and winding on the threads. while another 
faller wire comes down to press down the threads 
and send them on to the body of the spindles, 
so as to form a regular cop. 

Spindles. Every «pinning machine, slub- 
bing, intermediate and roving frames, throstle, 
ring spinning frame, cap frame. and mule has its 
own special xpindle. In 94 we have an 
assembly of the chief types of spindle, arranged 
in something like the order of their develop- 
ment, though not exactly. There is a special 
feature in the “ Rabbeth ”’ to which attention 
must be given. In an ordinary spindle, by 
capillary attraction, the oil which lubricates 
the spindle is drawn up, and stains the 
bobbin and the yarn; to obviate this the 
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* Rabbeth ” has been devised. In No. 10 
of the figure the structure is most obvious; 
there we see the sleeve with its hollow cup 
round the spindle. The bobbin sits on the rim 
of the sleeve, which takes in all the oil. and 
by its hallow abape tends to 
preserve the lubricant. No, }1 
in another device directed to 
the same purpose, When wo 
come to the deubling depart- 
ment, we shall see various 
forms of these spindles at work. 

Spinning Cotton. [1 is 
very seldom that) a cotton 
spinner meets with a throstle 
frame of the old model, and 
Danforth’s cap frame has never 
obtained a strong footings in 
cotton mills. Phe honours are 
divided between the ring tra- 
veller and the mule. For the 
rapid, cheap production of 
low counts, the ring frame bas 
* no equal In working with 
the traveller, itis important 
to note that the weaght of the 
ring inexactly proportioned to 
the work, Tf toa heavy, at 
brenks the yarn, whieh is 
unable to drag at round ; tf too fight, the yarn 
will not he twisted, and the delivery is sure to be 
inultx. Oiling and cleanliness are specially to be 
attended to, for at is obvious that) the least 
obstacle to a ring travelling at) such a speed 
would be attended with serious results, and the 
constant frietion would quickly heat both ring 
and traveller to fusing point. 

Draft is a subject of general interest > but it 
ison the mule its most deheate issues are tried, 
To spin a thread which will give eighty six miles 
to the pound enlls for tine adjustment of the 
means, and this is what is done when we produce 
a ds@ count 192) There are even higher counts, 
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but these are generally produced by the hand 
mule and exceptionally skilled workers. We 
have seen the manner in which draft is put upon 
rollers, but the stretch of the mule carriage brings 
in another factor, You can use the carriage to 
attenuate the thread by xamply making it) run 
more quickly than the rollers deliver In cottons 
of short staple this is msaky ; but with long-stapled 
cottona the practice ix good, because by that 
means @ tine twist is put on the threads, and all 
the noft parte are fully drawn, so that the final 
twit reduces the whole longth to uniformity. 

Spinning Wool. Woollen thread is taken 
directly from the condenser to the mule. But 
the action of this mule ia quite different from the 
cotton mule. In the first place, there is only 
one set of drawing rollers on the woollen mule— 
one fluted roller paired with a heavy top roller— 
the chief use of which is to hold the yarn for the 
draft of the carriage. This brings out the second 
difference. The spindle carriage moves out, 
drawing the thre from the rollers, and when 
about half-way on its course the delivery ceases. 
Our carriage goes on its way, twisting and draw - 
ing out the yarn. At the end of the traverse or 
stretch the carriage stopa, but the spindles 
continue to revolve, twisting up the thread. By 
u curious motion the yarn is iet out for a few 
inches, to avoid hardening and breaking the 
thread. Now the «pindles reverse, and the 
faller wires come into play, lifting off the 
lnoge threads from the head of the cop, and 
stenting the thread for the next act. The 
spindles stop, reverse, and then the carriage 
moves rapidly inwards, winding on the spindles 
the spun yarn. 
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Worsted. [n worsted spinning any one 
of the three frames—the flyer, the cap, or the 
ring traveller—may be used. The latter has not 
come much into use, though some very tempting 
machines of that model are on the market. The 
throstle tlyer is the favourite for general work, 
and specially for long-stapled wools. Only one 
thing is to be noted in worsted, as distinct from 
the general use of the flyer and spindle, and that 
is the amount of twist required. The flyer must 
be carefully adjusted by the change pinion, so 
that the required amount of turns may be given. 

Spun SiIK. Here we have a use for the 
ald fashioned throstle. The silk drawings are 
mounted on the creel of the throstle frame, and 
passed through drawing rollers and flyer on to 
the bobbin. Driven by a motion of its own, the 
bobbin pulls the thread round it, while the lifter 
plate and flyer regulate the delivery. No simpler, 
more direct method of spinning has been in- 
vented, and this strong staple suits it very well. 

Linen Yarns. In linen manufacture we 
use the throstle spinning-frame, but with im- 
provements and modifications which require 
special notice. Flax is a strong fibre, and m 
some ways rather intractable. An objection to 
the thrastle by the cotton spinner is that it 
demands too much from the fralf-e un thread. 
A slender fibre like cotton could not be expected 
to carry round a bobbin and wind itself upon it 
by mere drag. 

The difficulty with flax is all the ather way. 
As the bobbins fill they develop a force of their 
own, and would soon overrun the supply of thread 
if nothing were done to prevent it. To meet this, 
a spring self-acting apparatus has been devised. 


Along the traverse rail lies a long rod. with little 
steel springs attached, which apply a gentle and 
graduated pressure to the growing bobbins und 
keep them moving at a steady rate. The degree 
of pressure is very simply adjusted by means of 
the worm and ratchet wheel at the end of the 
machine. 

Closely associated with this, and called into 
existence by the same caure, is the hot water 
trough. This trough sits in the middle af the 
machine, just below the creel on) which the 
rovings are fixed. By the hot water the gummy 
substance of the flax is softened, and the tibre 
made amenable to spinning. From the trough 
the roving passes into the grip of the retaining 
rollers, the lower one brass and fluted, and the 
upper wood covered with felt or leather. Across 
the space known as the reach the threads are 
carried in between the drawing rollers, the speed 
of which is as much greater than the retaining 
rollers as the draft requires. When it has issued 
from the drawing rollers the thread begins to 
twist from the action of the flyers working on the 
spindles below the thread plate. Through the 
eve of the plate it is taken to the fiver, and on to 
the bobbin. It should, perhaps, be admitted that 
the patent self-acting drag of which we spoke has 
not come into universal use. The older method 
of dragging the bobbins by means of drag bands 
held against the bases of the bobhins by means of 
weights is still used. When the pressure has to 
be increased the spinner moves the weight a peg 


TEXTILE wRADES 


fibres reduces their strength, and strength is the 
quality most desired in ropes. When water ia 
resorted to, it is cold, and therefore does not melt 
the gum of the fibre to an injurious extent. For 
a long time the rope spinner was allowed to pick 
up his machinery where he would ; but now the 
machinists have taken to considering his wanta 
seriously. The consequence is that we have a 
good many machines on the market which have 
not stood the test for long use, As a rule, rope 
Varns ate Spun on horizontal *punning frames 
195). These frames have not vet been studied 
hx us. Drawing rollers and spindle, with flyers, 
are all on one level No new principle is in- 
volved, however, the chief recommendation of 
the horizontal form being the wider distribation 
of the weight of the frame. 

Jute Spinning. The jute spinner uses 
a othrostle ospinning-trame, which a more 
elaborately mounted than any other textile 
spinner. The frame ie of vast size, with bobbins, 
flvers, and rollers in proportion. — The roving 
winds off the bobbin on the creel oon 
the head of the machine. and) passes through 
the guide eve tothe first paar of rollers, in through 
the binder plate, over the curved conductor 
plates in between the drawing rollers, on through 
the thread plate, twining round the flyer leg, 
andon tothe bobbin. As thisas the only spinning 
frame proper of the jute worker, he muxt make 
the most of it, and it in no uncommon thing 
fora draft of 7 to dito be putton. Drawing out 
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further away from the point of contact. and by 
widening the dixtance increases the leverage. The 
dotfers, when the bobbins are tilled, remove the 
fHyers. break the threads, put on fresh bobbin«, 
and the frame starts again. 

Rope Yarns. The rope manufacturer has 
taken must of his machinery from the tlax 
spinner; but he has made his own use of the 
appliances. It is very seldom you will hind wet 
spinning in a rope factory. The softening of the 


a thread with about one twist to the inch, and 
already drawn out to considerable tenuity, to 
such a length, involves some mak. For that 
reason we have a continuous succession of 
supports to the thread. The binder plate and 
conductor plate, before the drawing rollers, 
and the thread plate after, ure necessary to 
support the yarn till it gets its final and 
strengthening twist from the Hyer. 
Continued 
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STRESSES IN ROOF TRUSSES 


Timber Trusses, Iron and Stee! Trusees for 
: Various Spans, Carved Trusees. Effect of Wind . 





. By Professor HENRY ADAMS 


Collar Beam Truss. This truss [187], 
although the simplest from a constructive point 
of view, is by no means simple when the stresses 
are considered. The legs of the truss tend to 
spread with the weight of the covering, and the 
part of the principal rafters below the collar is 
in the condition of a lever, so that if the walls are 
not rigid, a bending moment is produced at the 
junction with the collar. Modifications of this 
form are frequently used for the open roofs of 
churches, and the walla are only prevented from 
being thrust outwards by theit dwarf height and 
the buttresses placed against them opposite to 
each truaa, When the walls are higher, the over- 
turning effort is greater, and many cases have 
occurred of the walls being actually thrust out. 
Under such conditions the collar beam is in full 
tension, but any intermediate condition may 
occur between this and full compression owing 
to rigid walla. It is this uncertainty of condition 
that creates the chief difficulty of estimating the 
atresses, but when allowance has to be made for 
the wind blowing on one side the difficulty is 
further increased. The frame and stress diagrams 
for vertical loading and rigid walls are shown in 
188 and 189, and for vertical loading and yielding 
walls in 190 and 191.) In 190 the bending mo- 
ment diagram duc to the leverage of the ends will 

be observed on the upper sides of the principal 
rafters. The dotted lines are virtual force lines 
to replace the bending moment diagram, and 
allow the complete stress diagram to be drawn. 

King Post Truss. The king post truss 
{ 192) is the most common form for wooden roofs 
from 28 to 30 ft. span. The frame and stress 
diagrams with the wind on one side are shown 
in 183 and 194. Upon a superticial view of 192 it 
appears as if the roof were supported by the king 
post standing on the tie beam, but the reverse 
is the case, as the tie beam is held up to the foot 
of the king post by an iron stirrup, 

Composite Roofs. Composite roofs are 
formed of a combination of wood and iron, the 
compression members being of wood and the 
tension members of iron, which from ita great 
tensile strongth wo more suitable, but these roofs 
are not very frequently adopted. 

Queen Post Truss. The queen post truss 
{ 105] ix a convenient form for wooden roofs of 
te 45 ft. span. Under irregular loading, such 
as is produced by the wind acting upon one aide. 
itis a deformable structure, owing to the want 
of cross bracing in the central apace. Bending 
moments are caused in the tie beam. but its 
stiffness prevents the roof from suffering much 
actual change of shape. The frame diagram is 
shown in 106 and the stress diagram in 197. As 
the Jatter involves some difficulty of construc- 
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tion, a full description will be given. First set 
down the load line 1 to 8 of streas diagram, 
join the extremities, which will give the direction 
of the reactions and substituted forces 1-11-10- 
9-8 on frame diagram without fixing the amounta. 
From point 2 draw an indefinite line parallel 
with 2-12 on frame diagram, and fix the position 
of point 27 upon it by a line from point 7 parallel 
to 7-17, then 17-9, being horizontal, will fix 
the position of point 9, thus obtaining the right- 
hand reaction. Next draw 4-15 and 5-15, giving 
point 15, and as points 15, 14, and 10 are all 
separated by parallel lines, the points will be on 
a straight linc passing through point 15. This 
fixes the position of point 10, and at the same time 
the amount of substituted force 10-9, and as 
the substituted force farthest from the wind is 
equal to half the amount of the substituted force 
nearest to windward side, it will be seen that 
point 11 will be central between points 9 and 10. 
The remainder of the stress diagram presents no 
further difficulties, and after completion may be 
tested for accuracy by drawing a funicular poly- 
gon on the frame diagram as shown by stroke 
and dot lines, which will be found to close. The 
following tables of scantlings will be found 
suitable for ordinary cases, and will obviate the 
necessity for making calculations. 
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Head and foot of king post twice width of 
middie. Reduce the thiekness of truss by } in. 
and the depth of tie beam by 1 in. if there is no 
ceihng. 

Wrought-iron and Steel Roofs. 
Omitting a few cast-iron ribbed roofs, it may be 
said that all metal roofs were formerly of wrought 
iron, but the greater tenacity of mild steel and 
ita extensive manufacture render it the material 
of the present day. The same types of construc- 
tian are used, the difference being only in the 
lighter sections employed. The arrangement of 
the trussing of all roofs varies primarily with the 
span ; the roof covering is supported usually by 
** common rafters,” et i in order that these may 
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TIMBER ROOF TRUSSES 


MATERIALS AND STRUCTURES 
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the exception of 205, these involve no 
difficulty in determining the stress diagram 


Baltic fir, 10 ft. apart. Pitch, 26° to 30°, Slated and resultant streases so that they need not 
Say egee ENN _-....-.—., be dealt with — ; but a one — 
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have economical dimensions, the purlins that 
carry them require to be within certain limits of 
spacing. say 5 to 10 ft. apart. This spacing 

xes the position of the supports to the principal 
rafters, and therefore the number of bays into 
which they are divided. The distance apart of 
the trusses is partly determined by the strength 
of suitable purlins and partly by the desirability 
of securing a sufficient load upon each truss to 
obtain convenient and economical sections of the 
various members, Owing to the necessity of pro- 
viding against the effects of corrosion, no bar or 
plato may be less than } in. thick or 4 in. dia- 
meter, and where the load is very light, some 
material may be practically wasted from thix 
cause, The external pitch of a roof is fixed by 
the nature of the covering and climatic or 
wxthetic conditions; the under side may be varied 
by giving more or less camber to the tie rods at 
pleasure, and this affords another means of 
adjusting the stresses in the members to an 
economical value, the stresses being increased as 
the camber is greater owing to the reduction of 
the central depth. 


Number of Bays for Given Spans. 
The following table gives the average practice 
for iron and steel roofs, but so many points have 
to be considered in designing roofs that no 
precise rule can be laid down. 

I bay in rafter is suitable for roofs up to 
15 ft. span. 

2 bays in rafter are suitable for roofs 15 to 
30 ft. span. 

3 bays in rafter are suitable for roofs 25 to 
0 ft. apan. 

4 bays in rafter are suitable for roofs 40 to 
75 ft. span. 

5 bays in rafter are suitable for roofs 60 to 
1(W) ft. span. 

ron roofs to cover a large area are generally 
cheaper when the number of separate roofs as 
reduced and the trusses increased in span up 
to a maximum of 60> ft., owing to the more 
accurate proportioning of the material to the 
Ktress and the saving of supporte, 


Types of Construction for Various 
Spans. Typical arrang-ments of trusses with 
the — rafters divided into one to four 
Lave are shown in outline in 108 to 205. With 


-- members will have to be resorted to, in order 
to find point 18. For the members 15, 16, 17 
on frame diagram subetitute the member a-b, 
as shown for clearness on separate sketch [207], 
then, turning again to the stress diagram, draw 
14-a, 4-a, giving point a; a-b, 5-b, giving point 
6; and 4-18, 11-18, obtaining point 18. The 
remainder of the diagram may now be added 
without further difficulty. 

Curved Trusses. A crescent or sickle- 
shaped truss is sometimes used for Jarge roofs, 
ax in the case of the Charing Cross, Cannon 
Street, and Fenchurch Street railway-stations 
in London. In such cases it is necessary to 
provide cross bracing to allow for the effect of 
the wind on one side or the other, so that which- 
ever side it blows from one. member of the 
cross bracing in each bay will take the whole 
of the load as a tensile stress. The Charing 
Crows truss is shown in 208. 

Effect of Wind. It is not an easy 
matter to measure the velocity of the wind, 
and it is still more difficult to estimate its 
force against a plane surface in any position. 
Although consideration has been given to the 
bubject for more than a hundred vears there 
in still a need for practical investigation upon a 
large xeale. Tt may, however, be assumed 
that in ordinary positions a pressure of 28) Ib. 
(} cwt.) per square foot is very rarely exceeded, 
and that in the most exposed positions an 
allowance of 56 Ib. (4 ewt.) per square foot will 
cover all contingencies. The larger the artea 
taken into account at one time the lower the 
pressure is, likely to be It does not always 
blow horizontally, and wiien there are many 
buildings in the neighvourhood it may be 
deflected) downwards upon any given roof. 
Assuming the wind to blow horizontally with a 
force of 42 Ib. per square foot against a roof 
of 30) degrees pitch the effect normal to the 
roof plane [208] will be reduced to p sin ¢ 
42. sin 30" 21 Ib. In the same way. if 
the wind be assumed to blow horizontally with 
a force of 56 Ib. per square foot the normal 
pressure will be reduced to 28 Ib. Authorities 
are, however, not agreed as to the true normal 
pressure, some take it as the p sin @. others 
p sin *@, and still others as p sin ¢1:84 cos 0-1. 
These values are contrasted in the curves 
shown in 210 


Continued 
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By J. A. HAMMERTON 


The Characteristice of Cobbett. 
Wiiusam Consert (b. 1762 ; d. 1835) started life 
by scaring crows, but left a name which will be 
remembered with those of the most famous 
writers of his own time. Ho may be said to per- 
aonify the whole art of self-education. By self- 
denial and erance he acquired a vast sum 
of varied knowledge, and wielded immense influ- 
ence as a politician and a journalist, inspiring his 
countrymen with a reasoned love of their native 
land. Despite extraordinary difficulties, he learnt 
English and French so well as to be able to write 

ammars in both languages, and developed a 
iterary style as natural as Defoe’s, a8 vigorous as 
Swift's, brightened by humour and telling invec- 
tive, and perhaps as characteriatically Saxon as 
any that could be named. He was a clean-living 
man, who delighted in the open air, being a born 
atudent and lover of Mother Earth. Above all, 
Cobbett saw clearly, thought clearly, and uttered 
clearly. His varied carcer from plough to 
Parliament will well repay study. Tho works 
he left aro as divernitiod as was his life. 

Cobbett's “ English Grammar " and “ French 

Grammar ”’ are written in the form of letters to 
hia son, and are unsurpassed in the lucidity of 
their arrangement and their quality of genuine 
liveliness. We could wish that everyone read the 
former. Despite its unattractive title, it may bo 
commended as vastly entertaining as well as in- 
structive. His “ Weekly Political Register,” 
started in 1802, waa continued, apart from 
ono emall break, until his death; it was for 
two years edited from prison, where he was sent 
for hia strictures on flogging in the Army ; 
and for atime from America, whither 
fied to oacapo from further imprisonment. In 
1803 he began the “ Parliamentary Debates.” 
whence originated our present “ Hansard” He 
wrote a “ History of the Reformation,” which is 
still read, though chiefly by Romon Catholics; 
but his “‘ Advice to Young Men” is full of 
practical common-sense for all. Every young 
man should road it, and young women alao. Its 
vigour and frankness are as refreshing aa the 
breath of the sea. Hia bast work is to be found 
in the pictureaque accounts af his political tours 
on horaeteack, which are familiar as “ Cobbett's 
Rural Ridesa,"’ and the student in search of a 
guide to muscular English would do better to 
read a chapter from this each day than from 
almost any other prose work. Of hia faulta. his 
— has counted too much to hia detriment. 
t it was a reasoned egotiam may be seen in 
a brief paseago from the “ Rural Rides.” 

A Specimen of Cebbett’s Style. The 
writer remarka on the beneficial effects of early 
tixing on the traveller, abstinence from wine 
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fact that, under conditions speci the ridi 
of twenty miles was not so fatiguing at the 

of a tour as the riding of ten miles was at the 
beginning of it. He goes on to say: 

‘Some ill-natured fools call this egotism. 
Why is it egotism ? Getting upon a good strong 
horse, and riding about the country. . . requires 
neither talents nor virtues of any sort; but 
health is a very valuable thing; and, when a 
man has had the experience which I have had, 
in this instance, it is his duty to state to the 
world, and to his own countrymen and neigh- 
bours in particular, the happy effects of early 
rising, sobriety, abstinence, and a resolution to 
be active. It is his duty to do this; and it 
becomes imperatively his duty when he has 
keen, in the course of his life, s0 many men, #0 
many men of excellent hearts and of good talents, 
rendered prematurely old, cut off ten or twenty 
years before their time, by a want of that early 
rising, sobriety, abstinence, and activity, from 
which he himself has derived so much benefit, 
and such inexpressible pleasure . It is 
seldom that rain, come when it would, has 
prevented me from performing the day's journey 
that I had laid out beforehand. And this is a 
very good rule: atick to your intention, whether 
it be attended by inconveniences or not ; to look 
upon yourself as bound to do it.” 

Here we have Cobbett the man; no dreamy 
theoriat, but a master of hard facts and a master 
who is compelled to convey his knowledge in a 
manner which none can misunderstand. Cobbett 
is not a great literary character; but his style is 
the best of models for all who aspire to write 
clearly and correctly, and he occupies by right 
a detinite place in the pages of the Sur- 
EDUCATOR. 

Anecdotes and the Minor Morals. 
Isaac D’Isragui (b. 1766; d. 1848), the father 
of Lord Beaconsfield, wrote a number of anec- 
dotal works which, though somewhat slipahod, 
offer evidence of much culture and wide read- 
ing. being chiefly notable for the entertain- 
ment they afford and the stimulus they give to 
further in uiry in the by-paths of literary 
history. The “ Curiosities of Literature " is the 
best of these ; its companions are “ Calamitics 
and Quarrels of Authors,” “ Amenities of Litera- 
ture,” and “The Literary Character.” Jony 
Foster (b. 1770; d. 1843), a Baptist minister, 
was the author of a series of “ Easays,’’ one of 
which, that ‘‘ On Decision of Character,’ should 
be read with Cobbett’s “ Advice to Young Men” ; 
the “Self-Culture” of Jom» Sroarr Biackim 
(b. 1808; d. 1895); and the “ Self-Help” of 
Sauvun. Senies (b. 1812; d. 19048). 






taste. so felicitous in imagery 
one wonders why they are in general so little read. 
The reason probably is that their subjects have 
little interest to people in general, and that their 
tone of sentiment not, for the most part. 
— to the ordinary rympathies and emotions 
humanity.” The “Conversations” were 
published between 1824 and 1853; they range 
over a vast area of topics, and are 125 in number. 
In these lofty and earnest pages we are, says 
the “ Edinburgh Review" of 1846, by turns, 
in the high and goodly company of wits and 
men of letters; of churchmen, lawyers, and 
statesmen ; of ty-men, soldiers, and kings ; 
of the most tender, delicate, and noble women ; 
and of figures that seem this inatant to have 
left for us the Agora [Greek equivalent of the 
Roman Forum] or the schools of Athens, the 
Forum, or the Senate of Rome. At one 
moment we have politicians discussing the 
* deepest. questions of state ; at another, philoso. 
phers still more largely philosophixing ; poeta 
talking of poetry; men of the world of worldy 
matters ; Italians and French of their respective 
literatures and manners.’ Landor, in fine, is our 
English Lucian: that classic writer of dialogues 
who flourished in Greece during the second cen- 
tury. Among Landor’s dialogues capecially 
admired for their dramatic intensity are those 
between Peter the Great and Alexis, and 
Henry VIII. and Anne Boleyn. “I! shall dine 
late,”” said Landor, in an oft-quoted phrase ; 
“but the dining-room will be well-lighted, the 
guests few and select.” Yet we may all some 
time or other “dine ’ with Landor as our host 
and be assured of excellent entertainment. When 
one is studying the life of Shakespeare, Landor’s 
“ Examination of William Shakespeare” may 
be read as a charming piece of imaginative prose. 
Some Lesser Litterateurs. WILLIaM 
Hong (b. 1780; d. 1842) was a sort of minor 
Cobbett, with something of D'Ieraeli's feeling 
for letters. His “ Every-Day Book,” “ Table- 
Book,” and “ Year-Book” bear tribute to his 
industrious study of old manners and custom. 
The first- contains a tenderly-word«d 
dedication to Charles Lamb, and to the 
“ Table-Book”’ the “ gentle Elia" contributed 
his selections from the Garrick Plays. But 
Hone’s books are chi valuable as works 
of reference to the ii man. The 
“ Pa ” of Joun Wirtson Croker (b. 1780; 
d. 1857) and Tuomas Crezvey (b. 1768; 


Boswell which drew forth a remarkably bitter 
criticism from Macaulay, and he aleo began an 
edition of Pope which was completed m our 





own time Wuritwei, Ewin (b. 1816; 
d. 1900) and Dr. W. J. Counruorx (b. 1842). 
Leigh Hunt. Janes Henay Lean Hunt 


(b. 1784 ; d. 1859) was an casayiat of considerable 
charm and versatility, whoee friendships secure 
for him a greater meed of recognition than his 
writings, though these are not unimportant. He 
introduced Shelley and Keata to one another, and 
brought these * before the public in the 
** Examiner,” of which he was editor and part. 
proprietor. The student of English literature 
will find much profit in his ‘ Imagination and 
Fancy,” “Wit and Humour,” and “ Men, 
Women, and Books.” His “ Dante's Divine 
Comedy: The Book and ita Story ia also of 
value, while his “ Autobiography " contains 
enough to secure for it the permanent interest 
of all bookmen. London and “ The Cockney 
School” found in him an enorgetic champion, 
and his gossipy volume on “ The Town: Its 
Remarkable Charselees and Events" retaias 
a certain measure of J Aw a critic 
he was appreciative ; and his method of handling 
such themes asx old age and child life easily 
secures for him the affection of sympathetic 
readers. He had another link with Charles 
Lamb: he stammered. [It was only in part - 
and that part a small one where hin real worth 
ia concerned —that he can be associated with 
Charles Dickens's datirical portraiture of Harold 
Skimpole in “ Bleak House.” 

Nassat: WiittamM Sexton (b. 1700; d. D864) 
was an acute literary critic as well as a political 
economist. His “ Essays on Fiction,” articles 
on Scott, Lytton, Thac eray, and others, con- 
tributed to the * Quarterly,” “ Edinburgh,” and 
other reviews, were published in collected form in 
1864, and will well bear perusal by the student. 
Wittsam Macixx (b. 1793; d. 1842), scholar, 
critic, humorist, was once a great foree in 
the magazine world. He remains, despite 
all his great gifts, a ‘ might-have-been,” 
the original of the Charlie Shandon in Thack- 
eray'’s ° Pendennis.’ He was one of “ Black. 
wood's"" most brilliant contributors, and an 
the conductor of “ Fraser'n Magazine” he 
gathered round him some of the choicest and 
most distinguished of contemporary writers. 
ANNA Browne ne Jameson (b. 1704; d. 1860) 
wrote a volume on ‘The Characteristics of 
Shakespeare's Women,” which is still « favourite. 

A Short Study of Carlyle. Tomas 
CarRivLe (b. 1795; d. 1881) began his literary 
career as a writer in the ‘ Edinburgh 
Encyclopeedia,” for which, between 1820 and 
1824, wrote articles on Lady Mary 
Wortley Montagu, Montaigne, Montesquieu, 
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LITERATURE — 
Dr. John Moore, Sir John Moore, Necker, 
Nelson, Mungo Park, Lord Chatham, William 
Pitt, and several papers of a topographical 
character. Only one of these—the paper on 
Sir John Moore—can be described as inadequate. 
From the first Carlyle seldom spared himself. 
In 1824 he publis two translations—one 
from the French (Legendre’s “ Geometry ”’), 
and one from the German (Goethe's “ Wilhelm 
Meister”’). The latter work. i by 
 Blackwood's”’ and the “ Edinburgh,” was 
attacked by De Quincey in the “ London 
Magazine,” to which Carlyie had been con- 
tributing his “ Life of Schiller.” The last 
chapters of the “ Life of Schiller” appeared 
simultaneously with the unjustifiable attack. 
Whatever pain may have been caused by De 
Quincey was more than assuagod by the com- 
mendation from Goethe, who wrote a eulogistic 
introduction to a translation of the Schiller 
volume which was published at Frankfort in 
1830, three years after Carlyle’ period of 
apprenticeship may be said to have been brought. 
to aclose with his studies of “ Gorman Romance.” 
Meanwhile Carlyle had mot. Jeffrey and become a 
contributor to the “ Edinburgh Review,” his 
connection with which lasted for seventecn years. 
Carlyle’e Literary Style. One of the 
real curiosities of literature is the distinction 
bet ween the form of Carlyle’s early writings and 
that known aa “ Carlyleso,” the undoubtedly 
powerful, but. eloctrical, explosive, ejaculatory 
atyle whose beginning may be noted in hin 
“Sartor Resartus,” a work of autobiographical 
an well aa of philosophical interest, which, 
originally published in ‘ Fraser's,” first: won 
adequate recognition in America, Tho stu- 
dent who would read Carlyle aright can do 
no better than begin by digesting Professor 
Nichol’s masterly monograph in the “ English 
Men of Letters” series Proude's contentious 
pages should be left for a later period. Carlyle’s 
greatest works are thove in history, sociology, 
and politics, But thore is a great deal in 
his) miscellaneous easays — those on Burns, 
Johnaon, Scott, Voltaire, Diderot, and Mirabeau, 
for example—that must not be overlooked 
by any reader who desires to understand 
the man himself. Carlyle has been greatly 
mitunderatoud ; but his influence has been 
almoat incalculable in Germany as well as in 
England. He was “human, like ourselves" ; 
more, perhaps, of an iconoclast and a prophet 
than a constructive power; but he looked to 
the “ foundations of society,” he had a genuine 
love of truth, and his striving aftor truth has left 
to posterity a standard of thought which must re. 
main a permanent social as well as literary force. 
The Influence of Carlyle. Essentially 
masculine in view, Carlyle has yet had a marked 
influence on women readers. The Swift of the 
nineteenth century, many a Stella has been his 
pil. Appreciations—and depreciations—of 
ia labours there are in abundance, but 
Wak Whitman in his “ Specimen Days ” touched 
the reality as closely as anyone. “As a 
representative author, a li * he 
wrote, “no man else will bequeath to the 
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future more significant hints of our stormy 
era, ite fierce paradoxes, its din, and ita struggling 
—— than Carlyle. He to our own 
of the stock, too; nei Latin no 
Greek, but altogether Gothic. Rugged, moun. 
tainous, volcanic, he was himself more a French 
Revolution than any of his volumes . . . As 
launching into the sclf-complacent atmosphere 
of our days a rasping, questioning, dislocating 
agitation and shock, is Carlyle’s final value.’ 
Carlyle began life. in a sense, by teachi 
mathematics in a Fifeshire school ; he remain 
a teacher to the end of the chapter. As a 
stylist ho is the greatest “free lance” in the 
language ; but the reader should beware lest he 
impute to the leader the sins of his would-be 
followers, as many a one has sought to thunder 
in Cartylian strain with the most unhappy re- 
sulta. Where Carlyle’s style ia concerned we must 
not judge him by the standard of any other 
writer ; he claims by right to be judged by the 
vivid (and vivifying) result. Of no great writer 
could it be ssid. with more cogency that ‘ the 
style is the man.” His view of the literary 
calling is indicated in bis lecture on “ The Hero 
as Man of Letters,” where he writes: 
Carlyle on the Man of Letters. “On 
the whole, one is weary of hearing about the 
omn potence of money. . .. There ought to be 
Literary Men pour. . » Who will say that 
a Johnson is not porhapa the better for being 
— It is needful for him, at al) rates, to 
now that outward profit, that success of any 
kind is not the goal he has to aim at. Pride, 
vanity, ill-conditioned egoism of all sorts, are 
bred in his heart, as in every heart; need, above 
all, to be cast-out of his heart,—to be, with 
whatever pangs, torn-out of it, cast-forth from 
it, as a thing worthless. Byron, bom rich and 
noble, made-out even leas than Burns, poor and 
plebeian. Who knows but, in that same ‘ best 
possible organisation’ as yet far off, Poverty 
may atill enter as an important clement ? What 
if our Men of Lettora, men setting-up to be 
Spiritual Heroes, were still then, as they now are. 
a kind of * involuntary monastic order’ ; bound 
still to this same ugly Poverty,—till they had 
tried what was in it too, till they had learned to 
make it to do for them! Money, in truth, can 
do much, but it cannot do all. We must know 
the province of it and confine it there ; and even 
spurn it back, when it wishes to get farther.” 
We cannot well in a few words arrive at any 
plan for the eapecial stady of Carlyle. From the 


wide range of his writings the general reader will 
take to such works as his fancy prompts, the 
student to those his studies and both 
may be left safely to come under the all-com- 

ling influence of this mighty and original 
thinker. The least that sh be known of 


Carlyle’s works are “ The French Revolution,” 
“Sartor Resartus,” “‘Heroes and Hero Worship,” 
and “The Life of John Sterling.” If one 
begins with “Heroes and Hero Worship,” the 
appetite is more likely to be whetted b 

entering the Carlyle treasure-house through 
the gate of ‘ The French Revolution.” 

Continued 
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By JOSEPH G. HORNER 


WE are now in a position to consider first 
the methods of pattern construction, and 
then the broad systems of moulding adopted. 


The Pattern. The pattern must be con- 
sidered from two principal points of view—that 
of its method of construction and maintenance 
of form (matters which it has in common with 
wood-working generally). and that of ita mould- 
ing, or facility for delivery from the sand. It is 
the last named which scparates pattern-making 
as a trade from carpentry and joinery. 

The Materials. = It is obvious that main. 
tenance of form may be secured in one of two 
ways. either by employing a non-perishable 
material, or by adopting those strong methods of 
construction which are practised in the wood- 
working traden generally. Both are employed 
in pattern-making. Articles of small and 
moderate dimensions, from which hundreds or 
thousands of moulds have to be taken, are made 
in metal, while others—naimely, those of large 
dimensions, and those of any sizes from which 
comperatively few castings are required—aro 
constructed in wood, These last include by far 
the largest number. 


Timber. Then. as there are different kinds 
of timber, some stronger and more durable, 
some less given to warp and shrink than others, 
soloction is made from several sorts to suit 
different classes of patterns. Yellow pine and 
mahogany are chiefly used, Other woods are 
occasionally employed, but not to any con- 
siderable extent. Yellow pine is suitable for large 
patterns, mahogany for those of small size. Both 
woods must, of course, be well seasoned. and 
the straighter the in and sounder the stuff 
the better. The choice of yellow pine as the 
principal material for pattern-making might 
seem to be objectionable on account of its 


softness and o of in, aa being ili- 
adapted to simndl che Wohigh sce of the foundry 
and to resist the action of the mowture in the 
foundry sand. 

Bat in terns properly constructed these 
objections have little reality in fact, for they are 
protected from excessively rough usage by the 


porous i⸗ tected with varnish or 
paint. And, on the other hand, these possible 


dimensions, there is always the harder but more 
costly mahogany available. 

Tools. Being » wood- working trade, tho 
tvols used are nearly identical with those 
employed by carpenters, joiners and others. 
The principal ones will be found illustrated 
in the series devoted to Carpentry and Joinery, 
while underlying principles of their design 
aro treated in the series on Tools, no that only 
a bare list of pattern-makera’ tools need be 
Offered here. They are the following : 

Saws. Hand, tenon, dovetail, bow, com- 
pass, and keyhole. : 


Puanes, dack, trying. smoothing. rebates, 
an! rounds 
Cuiaxim. Paring, 4. 2}. 1 J. M. do in 


firmer, 14. 1. J. 4. 3 in. 

Govoges. Paring, flat. 14. 1. in.: middle. 
fiat, VY. fine; quick, Df. 1, 3. 4. } in; firmer, 
IM. IL I. J. L. f. din. to which may be added 
a few bent gouges for core-box work. 

Turning Toons. Gouges, J. J. 4 in, 
chinels, J, i. 3 in.; side tools, right and left 
handed, fin. ; round noses, I. 4, 4 in. 

Bortsa Toons. Brace ands set of 
half-dozen gimlets, half-dozen bradawts, 

Meastrina Toots, 2 ft. standard rale, 
2 ft. iron contraction rule, 12 in. try-aquare, 


bits, 


44 in. try-aquare, two set aquares, bevel, 
two pairs of trammels, large and small; 
wing compasses and =o spring dividers, two 


small marking gauges, and a panel gauge. 
Two pairs of callipers, one inside, one outside, 

Misce.LaNnrots Toous. Hammers, light and 
heavy ; wooden mallet, two screwdrivers (ono 
large, one small), drawknife, axe, apokeshave, 
hone, two gouge slips. A somewhat smaller 
sclection will suffice for a beginning. Many 
workmen will double the number. This ix only 
a representative selection, and no more. 


Machine Tools. The machine tools 
used in pattern shops embrace Isthes, circular 
and band saws, planing machine, trimmers, 
and sometimes a special — for the setting 
and sharpening of circular and band sawa. 
So much of economical working necessarily 
depends on the employment of the machines 
that even in small shops empluying only half- 
a-dozen hands these should find a place. There 
should be even in these two or three lathes, 
ranging in dimensions from Sin. to 10 in. centres, 
one of which should properly be a face lathe, 


. also a circular saw, cither of the common type 


8 SS ee ee ee 

preferable where one saw-table only is 

a band-saw of light construction, with wheels 
Qae 


Daina faa es ae 
of saws to m [ in. to 1 in., one - 
ing — either a surfacing machine 
or a thicknessing machine, or in combina- 
tion. All these machines should be under the 
charge of one man, as increased efficiency is 
thereby obtained. 

The Pattern: Its Permanence of 
Form. There are five principal methods by 
which permanence of form is secured in pattern, 
—open joints, boxing-up, halving, lagging-up. 
and segmental construction, each one being 
adopted in different classes of work, and two 
or more often being combined in one piece. 
Their necessity in due to the treatment to 
which patterns are subject, of moisturo in the 
sand, and of dryness out of the sand and in 
the stores. 

Open Joints. These fill a valuable place 
in pattern work. The necessity for their use 
occurs in wide picoes. If, for instance, a picce 
of board bs 6 in. or 8 in. wide it cannot 
ahrink or expand much under changeful bygro- 
metric conditions. But if, say, 18 in. wide, 
or if a broad pattern of 3 ft. or 4 ft. in 
width be glued up like a table-top, its width 
will be constantly changing, according as it 
is in or out of the sand. These changes are 
minimised by using narrow atrips with joints 
open to tho cxtent of yy in. or 4 in., in which 
s the movements of the boards are localined. 

ig. 58 shows a broad plating with open joints. 
The separate pivoes are often dowelled, and they 
are retained flat by tho other parte of the 
pattern on which they are fastened. 

Boxing-up. This is preferable to making 
large patterns of sulid timbor, for three reasons— 
firat, because shrinkage is lessened ; secondly, 
because timber is economined; and thirdly, 
because the weight is reduoed. Patterns are 
boxed up by nailing or screwing top and bottom 
sides to oruna bara (53 and 54). There is a right 
and a wrong way of doing this. The right 
way is to carry the sides up, as in 53 and 54. 
The wrong way is to bring top and bottom 
right. across, as in 66. Tho reason for this 
difference in that when the top or bottom 
shrink or swell they cause overlaps, which tear 
the sand up. 

In wide, boxed-up patterns, the top and 
bottom are made with open joints [58]. 

Halvinge. Halvings (56) fill a large place 
in pattern work, aa they do in carpentry. But 
they are employed more frequently in the 
former trade, being adopted in most casés where 
tenoned and mortised joints would be mado 


dovetailed form is frequently combined (A) 
to t all risk of the joints opening. 
Cacsinecan: This is adopted in cylin- 
drical pieces, as pipes, columns, and engine 
cylinders, when the diameter exceeds 4 in. or 5 in. 
“Jags” (57) are narrow stripe laid round on 
crows bars and glued thereon, and also by their 
adjacent edges. The object is the same as in 
the ding examples—namely, to localise and 
lessen the change of form. Solid stuff would 
curve on the joint faces [58], with loss of the 
truly circular form, while in a lagged-up pattern 
changes due to desiccation and moisture are 
localised. How this method is embodied in a 
pattern column is shown in 5&9, which represents 
such a half pattern laid open in tho joint: face, 
with the cross bars to which the lags are 
attached. Mcthods of fitting flanges, end core 
prints, and mouldings are also indicated. 
Segmental Construction. This is 
an exceedingly important detail of pattern- 
work, being adopted for nearly all patterns of 
sweeped and annular form, such as curved 
portions generally, and for tho rims of wheels 
and pul of all dimensions. In principle it 
is lelod by the disposition of bricks in a 
wall, in supenmpoeecd layers, with end joints 


alternating. The segments are sawn out, 
jointed, glued in tayers, and = frequently 
strengthened 


tho insertion of wooden pegs. 
The latter would not be employed but for he 
fact that the rough usage to which patterns are 
subjected in tho foundry and the moisture 
of the sand are in time hablo to overcome the 
adherence of the glue alone. 

Example of Segmental Work. A 
— example of segmental work is that 
afforded by the ring [60], for any common wheel. 
It is caay to aco what would if such a 
ring as this were made of solid wood. How- 
ever hard, closo grai and well seasoned it 
might be, it ipti 
by tho alternate wetting and 
it is subjected in the foundry, 
grain would snap, and the pattern be falling to 
pieces before half a dozen moulds had been 
mad» from it. But being built up, there is 
no tendency to depart from the circular form ; 
the only shrinkage which can take place being 
.in the width of 





mana rxrrus OF PATTERN CONSTRUCTION 
S3. Example of joints and Boxing-up 1 method of 
87. —— * 68. Mf — ney $0. Com conn plete pati column 
Ring tegments . Commencemesy plete sheave- 
63. Pipe pattern, poatea along the cme 6. 4 Unjotned pipe pattern 


66. Halvings 
as. with attachments 


ney pattern, bailt up in 


leon pattern, anjolnted 
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built-up wheel is the perfection of pattern work, 
and will stand moulding from hundreds of 
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pattern for filing or tooli 

to produce surfaces smoot 
enough and sufficiently 
accurate for moulding from. 
Lead and leather are both 


pattern being used from which 

to mould one in iron or braas. 

Alao, the two materials aro 

largely for lining up 
and thickening portions of 
pattorns to offect slight alter- 
ations in them. 

Varnieh. Patterna are 
varnished to protect them 
from tho moisture present in 
the sand, to presorve them, 
and to facilitate their with- 
drawal. A plain shellac and 
spirit varnish is generally used, 
in ita natural yellow colour. 
Sometimes lampblack is mixed 
with it, and used on cure 

rinta to distinguish them 
rom the other portions, Large 
cheap patterns are sometimes 
seared with a hot iron. Large 68. 
pattems for permanent use 
are sometimes protected 
with two or three coata of 
oil paint. 

Jointing Patterns. 
We will now consider the 
pattern from the point. of 
view of its delivery from the 
sand. This, as has been 
illustrated in the two pre- 
ceding articlea of this coursc, 
involves the great question 
of jointing. 

An observant youth on 
going into a pattern shop 
or @ pattern stores for the first time would at 
once be atruck by the fact that few of the 
patterns were whole or entire. bulk of 
them, probably nine-tentha of the total number, 
are picced up, jointed in some way or another. 
Sometimes 
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are divided down the centre 
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67. METHOD OF JOINTING BRACKET 
PATTERN 





METHOD OF JOINTING BRACKET 
PATTERN 


69. VERTICAL SECTION THROUGH MOULD 
OF BRACKET PATTERN 


| only, into two symmetrical halves; sometimes 


there are several divisions, in planes parallel 
with each other. Or the pattern, as a whole, is 
unjointed, but subsidiary portions are jointed in 


——— 
» irom op 
student —— the foundry, 


fracture of the sand, quite 
destructive of ita accurate 
shape and outlines. He sees 
that the joints in patterns, and 
in foundry boxes and moulds 
generally, corres but that 
in others they not, except 
in an approximate fashion. 
In this way he learns the dif- 
ference between the plain and 
obvious joints of boxes, and 
those of sloping joints, draw- 
backs. and rings of sand 
carried on — In many 
cases, also. oe joints are 
not absolutely necessary for 
the proper withdrawal of the 
pattern, they are seen to be 
nevertheless desirable, cither . 
for the easier cleaning up of 
the mould, or for the insertion 
of cere’, or to save additional 
jointing of moulding-boxes. 
Further, he observes the reason 
why dowels, dovetaila, and 
skewers are employed, «nce 
without them the pattern 
sections would become 
moved relatively to one 
another in the mould by the 


— of ramming; hence 
ne will conclude that proper 
jointing lies at the very 
foundation of the art and 
trade of pattern-making, 
and that there is only one 
reason for the jointing of 
patterns—namcely, to facili- 
tate the clean withdrawal of the pattern sections 
from the mould. 

Varieties of Joints. The plainest and 
commonest joints are those which coincide 
precigely with jomt of the mould and 
of the moulding-box. This type of pattern 


en oe ca 


£ 
Sagg et ezie 


are 
heads, 
made 
mado 





MOULDERS’ TOOLS 


70. Smal) bench rammer 71. Cleaner 
tool 76, Flange vead 77. Trowel 
smoothers 82, Square-corucr sleeker 


coincides absolutely with that of the mould ; in 
64, the two only match at the jointing of the 
flanges, the joint of the mould must be 
carried the central, or longitudinal, plane 
4 ee 

Jointless Patterns. This device of 


72, Cleaner ip use 
78, Square-corner sleeker 
83. Button ur Lacea-Lux amoother 


73. Another form of cleaner 74 and 76, Wem 
79. Round-corner sleeker 80 and 81. Pipe 
84 aud B85. Veut wires 


alternatives in practico that aro for ever occur- 
ring. The drawings are almost sclf--x — 
In 66 the jointing of pattern and mould alike 
taken place in a horizontal plane that coinciden 
with the exact centre of the bracket. In 67 
the joint is made on the top face of the main 
web, the advantage of which is a slightly stronger 
patisen: because the web or plale: 1a incions 
thickness. In both casea the portions A A 
come in the top box, and B B in the bottom. 
In 68, the top rib only ix dowelled loosely, and 
here the rib is the portion that in left in the 
top. The mould joint, instead of being in s 
strictly horizontal plane, follows the outlines 
2457 
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absolutely so, A more natural and 
classification is that of be: =i, 


E. 
E 
5 
| 
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turning over, both green sand and loam in sweep- 
ing up, and coros are t in every class of 
work. ing deals with all kinds 
of sands, loam exorpted, but it is done principa 
in green sand. We shall consider presently the 
broad methods just enumerated, prefacing the 
subject with a brief mention of the principal 
tools common to all branches alike. 

Moulders’ Toole. The group 70—85 illus- 
trates the principal tools used mouldora. 
Tt will be noted that they mostly belo 
to the same broad divisions as those emp od 
hy plasterers and modellers—that is, thoy 
impart shapes to the sand by — chiefly, 
and that thefr shapes arv generally the counter- 
parta of the impressions they produce. Rammers 
are an exception. Some were shown on a 
previous page (2111). 

Running through the up, 70 is a small 
bench rammer, double.ended, the upper end in the 
figure being the pegging end, the lower end being 
for flat ramming: 71 is a cleaner, used for 
amoothing vertical faces in narrow openings or 
the bottome of narrow spaces (as shown in 72) ; 
78 is another form of cleaner; 74 and 75 aro 
front. and edge views of a boss tool, employed for 
amoothing the edges and bottom faces of boss 
moulds, and made double-ended with different 
radii; 76 in n flanze bead—that is, ita curved 
working ends are rectangular in cross-section for 


F 





smoothing the edges of flange moulds. If made 
with flatter curvea, it is a girder . Similar 
tools made convex in cross-section are bead 
twola or circular beads, Fig. 77 is a trowel made 
in four forms—tho taper trowel shown, the 
or Seutoh trowel, the heart, and the 
heart; and double with an iron con- 
9458 





ing boxes. The pat- 
tern is rammed in floor sand in the position 
corresponding with that of ite casting—that ia, 
bottom side lowermost—and the mould is 
covered with a plain top-box. The method is 
also adopted in patterns of medium dimensions 
if boxes of suitable size or shape do not happen 
to be available. It is, moreover, to some extent 
decided by the genera! practice of a given shop, 
some foundries doing more in this way than 
others. There are several disadvantages in its 
adoption, one of the principal being the difficulty 
of ensuring even ramming, another the necessity 
for laying down a cinder-bed to receive the air 
from the vents. 

Bodding-in assumes two phases —that in which 
the surface of the bed is level, or approximately 
so, and that where the form is very irregular in 
the vertical planes. In the first case a bed is 
levelled, using two winding strips set in the sand 
with a spirit level, and making their upper edges 
the guides by which to strickle off a truly hori- 
zontal bed. upon which the bottom face of the 
pattern is laid, to be succeeded by the ramming 
of the sides. Level beds are also often made with 
a plain striking- board attached to a central bar. 
If the board be truly horizontal it is evident that 
the bed will be horizontal also in every portion 
of ite area. 

Bedding-in Irregular Patterns. But 
when the lower face 
of a pattern is of 
irregular outlines, or 
shallow and deeper in 
different parta, the 

ttern has to be 
ightly beaten down 
into the sand and 
removed, and the 
* sand over in 
detail by the moulder 
carefully ramming it 
to suitable consist- 
ency, and this may 
have to be re 
three or four times 
in succession before 
the pattern makes a 


in heavy work which is too large for 
poe free moulding 


sand—that underneath the pattern—cannot be 
rammed while the pattern remains in place. 
Fig. 86 illustrates a vertical section through a 
completed mould made by bedding-in, with top 
box A, cinder-bed B, and vent pipes (CC. Dis 
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ILLUSTRATIONS OF MOLDING 


87 and 88. Two stages in mould made by turning over 
91. Sweeping upacore 92. 


the vent pipe from the boss corc, E the pouring 
basin, F the runner, G G flow-off gates, or risers, 
Lifters will bo noticed suspended from the box 
bars. 

Turning Over. In this method, which 
includes much the larger majority of moulds 
madr, the face of the mould that is lowermost 


against the face of the pattern, and therefore 
its proper consolidation is more vasily effected 
than by bedding.-in. 

To mould by turning over, the pattern is first 
laid on a very loosely rammed body of sand 
either on the floor or on what is to be the top 
box, and with its bottom face uppermost. Fig. 87 


89 and 90, Two views of mould made by sweeping-ap 


Seetion Chrough « sweqit-up core 


and then set over for ith permanent ramming 
on the top face of the pattern. It ia then 
lifted off its fellow, aad the pattern in with- 
drawn, The mould in then cleaned and cored, 
and the top put oon, the pouring basin made-- 
the stage secon in 88-— and the metal run into 
the mould. 

Sweeping. Thin is an important economical 
action of foundry work, Tt signitices tho making 
of certain moulds without patterns — those moulds 
which, being of symmetrical shapes, can be pre- 
pared by a proccss of formative scraping, mere p- 
ing, or strickliag of sand, and of loam. It includes 
work both in green and in dried sands, and 
in plastic luam, the formation of cylindrical, 
annular, and curved cores in core sand and in 
loam. It may also be cither that a mould or core 
is produced wholly by this process, or, as is often 
the case, that. the main portion only is ao madre, 
and for which several separate pattern pieces 
have to be in wood and embedded. 
Allied to thin is the sweeping of large patterns in 
loam instead of making them more expensively 
in timber, and then, too, wood tern parts ars 
often attached to loam bodies. - afford very 
ony eee of mutual give-and-take bet woen 
moulder and pattern-maker, with the object of 
economical — 

Methoda o eceping. weeping up 
is done first by the revolution of — 
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set vertically, havi an edge cut to any 
required , and and fastened to 
a spindle at a certain definite distance from the 
centre of rotation—works in loam are commonly 
utruck or swept thus—or, secondly, by the revo- 
lution of a horizontal! core-bar, with its — 
of hayhands and loam against a similar 
laid on trestles. Cores are struck up in this 
way. Or, again, by the guidance of a templet 
or strickle against the edge of a plate, or a rod 
of iron, either cores or loam patterns whose out- 
lines are not symmetrical in the longitudinal 
direction are readily struck up. In each cave 
the pattern-makers work is almost nil, while 
~ * y moulder is rendered more responsible. 
The importance of an intimate knowledge of the 
entire details of sweep-work, including the choice 
of the best and most economical methods of 
striking up, the most practicable details, the 
conditions under which moulds and cores must 
be made is therefore indispensable. 


Green Sand Sweeping. Figs. 88 and 90 
illustrate how a mould is swept up in green 
sand. It in a large dished cover, the pattern for 
which would be expensive, but the boards would 
coat littl, while the time occupied in sweeping 





re cen te 


93. A 14AM PATTERN MADE B 


not be much greater than would be spent 
in moulding from a pattern. 

‘T'wo striking-boards are required. A in 89 
awoeps a dummy mould upon which the top box 
is rammed; B then ia substituted to-strike the 
bottom dirvetly. Or the top might be swept 
directly by a board cut the reverse to A, the top 
mould being then turned over on the bottom 
one, OF the convex aide of the cover might be 
moulded downwards instead of upwards. 


Cylindrical Sweeping. Caace that are 
always occurring are the sweeping of cylin- 
drical cores, loam patterns, and loam moulds, 
with or without extraneous fittings. In each of 
these, loam is struck against the edges of boards 
which are the counterparts of the forme atruck, 
ot the protile boards are worked over the loam. 
In the making of wooden patterns or core boxes 
of large dimensions, all intricate and involved 
outlines, curves, and mouldings matenally 
increase the expense of work, often 
rendering it out of all reasonable proportion to 
the cost of the casting or castings required. 
But the expense of cutting the striking edge of a 

2460 


SWEEPING UP 


pattern work at all. The question of 


tive cost between stri — — 
patterns would be usually one of a few i 
versus Many pounds. 


Examples of Sweeping-up. 
illustrates the sweeping up of a core 
fusce drum, against a board B; C being the 
core-bar, pierced with vent holes. The out- 
line of the pattern is seen marked upon the board 
as a guide to the moulder in setting the core in 
ylace. This device is a good one to asinnt. 
Pig. 92 shows a core in section for an i 
with its board. The central core-ba 
to be encircled with plates to retain the hay- 
bands, on and among which the loam is plastered. 
The end plates have prods to carry the loam 
there. Fig. 98 is a column pattern swept 
in loam against its board, the board bei 
shown withdrawn away. Here the top an 
bottom flanges are made separately in wood, 
and slipped on the loam body. The iron bar 
seen projecting at the ends has journals turned 
on it to run in the core trestles. The body of the 
loam is built 
up on plates 
and hayropes 
as in 92. 
Work which 
is in the main 
avmimetrical, 
as in 93, often 
includes 
other attach- 
ments of 
more or lesa 
irregular 
outline to be 
made as 


parts and 
fitted to the struck-up pattern, core or mould. 
The flanges in 98 are a mere nothing in 
comperison with the fittings to, say, a 
hydraulic cylinder. Sometimes these are #0 
numerous that it becomes a question whether 
in view of the time occupied in making and fitting 
such pieces to the circular portion of a mould 
ith the ible risk of their becoming 
displaced—it is not cheaper to make an entire 
pattern of wood. Such jobs do occur frequently, 
ocoupying the border-line between economical 
and non-economical striking up of work. 


moulding, invalving very different methods 
of treatment from those green sand work, 
and it is usually tised men who do 


situations 
where the ahrink- 
is consider. 
le, or where it 
is ~neceasary to 
cut away por- 
tions of the 
mould, or where 
& portion of tho 
mould has to be 
rapidly removed 
soon after cast- 
ing. loam bricks 
—that is, loam 
moulded in the 
form of bricks 
and = = dricd—are 
used. 

Loam moukis 
generally make 
the best castings, 
because, OWINE ya, — 
to the moulds 3 Liam: 
being thoroughly \,\ | 

there is 


A. hoa Ear a 
* omen 8 s.om 








MSAck Bees 
the lower side to make a joint with the loam on B, 


This involves aweeping, drying, and 

over into place in order that the outer mould hell 
be built up on it, in which position it is shown 
peace — would tumble down and 
ill up the flange y swept, this is temporaril 
filled with eand (95) during the building up of the 
bricks on D, and the aweeping of the mould with 
the board (E). Thia is then dried while the 
core, and the top, or cope, is being swept. Tho 
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to which the STAGES IN SWEEPING UP A LOAM MOULD 
boards are at- 


tached. The plates, bricks, and loam are all shown. 
Briefly, the sequence of operations is as follows : 
The base of the mould is the e (B in 94) 
and which, being bricked over, receives 

the loam. swept to outline with the board (() 
that forms the bottom flange. This is then dricd 
in the stove. Upon it another plate (D) has 
to be carried to sustain the outaide of the mould, 
and thieplate has to be swept over on both sides, 


core is built around bricks on a plate [96] with 
lifting eyes, by the aweeping board (F). Tho 
cope is swept up similarly to the bottom (94), 
and dried and tumed over into place, after the 
insertion of the core [97], completing the mould. 
The top and bottom plates being clamped 
or bolted together fasten the mould seccurely, 
and the annular pouring basin is made within 
an iron ring on the top plate (97]. 


Continued 
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A Comprehensive 


advent of the railway at the beginning of last 
century waa a big step forward in the develop- 
ment of vehicular traftic, and made an enormous 
difference to trade and the welfare of the country 
generally. At present we have the advent of 
the motor-car, which will develop the use of 
our highways to the utmost. 

Surely, then, the study of the different classes 
of vehicles may call for our interest, seeing that 
we de a) much on their existence. In 
their variety, and the ingenuity displayed by 
their constructors, there is much that is interest- 
ing and worthy of examination. 

Clasees of Vehicles. Vehicle: aro broadly 
divided into two classos: (1) Passenger Vehicles ; 
(2) Goods Vehicles. Passenger Vehiclea may 
again be subdivided into: (a) Railway Rolling 
Stook, including Tramcars ; (>) Motor-oara and 
motor-cycles; (c) Carriages, private and public ; 





CLASSES OF VEHICLES 


Description Passenger 
for Road and Railway, for both Private Use and Public Service 
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of and Goods Vehicles 





Although so much thought is displayed on 


the interior in railway work, it must be itted 
that the exterior, although plain, is neat and 
symmetrical. 

Types of Railway Carriages. There 
are first, second, and third-class carriages, 
which may be of the compartment, corridor, or 
corridor-vestibule type. Com ia a term 
applied to carriages accommodating more than 
one claas of passenger, and if with a guard or 
luggage compartment is termed a brake com posite. 
Brake-vans are those entirely set apart for luggage 
and the travelling custodian of the train. 
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1. RAILWAY STEAM MOTOR COACR 


@) Cyoles. Goods vehicles alao have their sub- 
ivisiona, The more numerous class are sepa- 
rated into: (a) Railway and Tramway Rolling 
Stock ;(b) Motor-cars ; (¢) Vans, Waggons, Carts ; 
(d) Cyole Carriera, Trucks, and other amall t} 
Passenger Railway Vehicles. Pas- 
eenger railway rolling stock serves the business 
man for getting from suburb to town, and from one 
town to another. Four and six wheeled carriages, 
fitted with transverse compartments, 
constitute a that has had ita day. The 
introduction of the four and six wheeled io 
or pivoted under-carriage at once allowed the 
imorease in the length of the vehicle, and 
now we havo carriages up to over 70 ft. in 
length. Some of the recent types are veritable 
te of comfort, and are fitted up 
ea luncheon, dining, and picnic 
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Besides dining and sleeping cars and those 
already mentioned, there are family saloons 
and various special oars, such as are provided 
for Royalty. Under this heading may be 

ey usually 


included the — mail vana, for 

travel as a of a passenger train. 

— — do sag Pattee the — 

sty t carriages of this may 

seen around Paris and in Portugal yA ak further 
construction, however, is being discontinued. 
Thia type of vehicle is closely allied to our 
street double-decked tramcare, which we shall 
now consider. 


Tramecars. are single and 
double deoked [3]. The horse-drawn variety is 
on the wane, al cable, steam, com- 

air, mechanical means are, 


and have been, used, the electric car, be it on 
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18. BEAVFORT PHAETON 


The single deck, practically monopolised in 
the States, may have a ck body or be open 
to the floor or waist. Composite (a different 
designation to the railway term) cara consist 
either of a closed central general compartment 
and closed end smoking compartments with 
acats on the platform, or the centre part only 
may be closed and the reset open. The double- 
dock types have their various — of stairways, 
more or less successful in keeping the streams of 
passengers to the roof and interior separate, 
and both classes may have end vestibules to 
form protection from the weather, and = the 
venting may be either of the transverse or 
longitudinal type both inside and outaide. 

Motor-care. Motor-cara that convey pas- 
rengers are divided into touring or pleasure car- 
and thone set apart for racing. In the general 
design of the body of the motor-car one sees 
a certain originality in the outward form, and, 
being a speedier vehicle than its horaed prototype, 
much development has taken place in scheme« 
for protection from the weather. The speed 
also determines that the body shall be panelled 
and not of the open sticked or simple rail type, 
® remark of courw applying to railway work. 

The engineer classes the various types under 
the different makes of engines and meana of 
tranamisaion, The coachbuilder makes hia 
divisions according to the type of body. The 
amall tiro-seater [10] is sometimes fitted with a 
third fixed or collapsible seat, and occasionally 
a Vis-d-via Beat. The two-seated vehicle in a 
simpler form, with more powerful mochaniam, 
becomes a racing car. Sometimes the car is 
enclosed, and then resembles a brougham without 
a driving-seat. 

Then comes a large class. the tonneau, a type 
that has a special plan shape, firat being made 
with cramped proportions, and hind or front 
entrance, now more comfortably designed, and, 
an in many other types, fitted with a side 
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name 

poses, an: 
towns, is daily in ing the number on the 
streets. There is the private seating 
from four in the body, to the double- public 
rervice omnibus, holding in all from 32 to 42 


passengers [7]. 

A At vehicle that has been copied from 
the horse-drawn type is the landaulette [22]. This 
has a folding head, making the carriage suitable 
either for fine or bad, hot or cold weather. It 
can be used for shopping, paying calls, or the 
opera. The single type holds normally two, and 
the double, with ita square, or Dee front, holds 
four in the body. The front may be either fixed 
or made wholly or partly to fold. The Brougham 
is similar to the lendaulette except that the 
top is fixed and not made to fold. Then, con- 
tinuing through the list. there may be noted 
the various phaeton types, besides private and 
public hanaoma; but these will be mentioned 
at greater length under Horse Vehicles. 

The remaining patterns include saloon, or 
pullman cars, noteworthy for the luxury and 
comfort of their fitments, and the various large 
cara seating six, seven, and eight persons. 

All types, except those already fitted with 
weather protection—viz.. broughams, laudau- 
Jettes, limousines, and single-deck ‘“huses, have 
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19. SPIDER PHAETON 


dexigned for them when required various folding 
— heada, cape — and double extension 
eads, canopies, giass acreens placed in 
Ba peste —— 
otor-cycies. otor-cycles {11} are more 
po in the two-wheeled form, and represent 
the cheapest form of the automobile. Tri 
are not so much used as formerly, and whea 
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brought u iteelf much contempt. 
fat rai iage builders 


anki baarsl fon bui 
have designed for themacives special vehicles 
suited to their needs, 90 a similar process 
of evolution is being performed with regard 
to autocars. 

We first of all notice the drag, or four-in- _. 
hand, the remnant of the old stage-coach “J; 
now for the moat part a gentleman's 
driving carriage, especially if he be a 
— of the Coaching or Four-in-Hand 
‘lab. 
(more used for bags and wraps than pas. 
sengers), front and hind bvota, the former 
carrying the driving seat, which accommodates 
the holder of the “ ribbons” and the lady occu- 
pying the seat of honour. On the hind boot is 
erected the seat set apart for the two grooms, 
of one extra passenger if necessary, while the 
roof is fitted with dos-4-dos seats holding three 
or four apiece, the feet being placed on the 
boots. Drawn by four horses, provided with 
extra splintrees, and luncheon arrangements, 
mounted on its mail under-carriage, it forms a 
splendid equipage. 

Coaches may 


e 


angular or of curved pattern, 


usually mounted on elliptic springs, the upper 
quarters panelled. Sometimes the front quarter 
is glazed, but very seldom the hind quarter. 
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20. PAIR-HORSE STATION OMNIBUS 


Coaches carry four insid: and two on the driving 
seat. They — — — py idee 
attending the obsequics of a are 
drawn by one horse or by two horses. State 
coaches, as their name implies, are used on 
special] occasiona, and are of generous proportions 
and elaborate design being drawn by two or more 
horses, and often mounted on C and under springs. 
iz 8 


It consists of a small coach-body 31 










SIDE-ENTBY LIMOUSINE PETROL MOTOR-CAR 


applied to road vehicles. Landaus are drawn b 
one horse or by two horses. King Edward vit. 
had a new Slate landau built for him recently, 
and it is tho only one in the Britixh Royal 
household. It has been drawn by the eight 
cream horses familiar to sightacers. Landauleiea 
are either of the curved or angular type, and 
find little favour, strange to say, as horse-drawn 
vehicles. 

Broughama drawn by one or two hones are 
curved [16] or angular [23] in outline, or a combi- 
nation of the two, and are single and double, aa 
landaulettes. A circular fronted brougham (also 
a landaulette) scats three in the body. All types 
can accommodate two on the driving scat. 

A four-wheeler is a square fronted brougham. 
A dress charict is a full-quartered, two-scated 
body, provided, as most semi-dress, dress, semi- 
State, and State vehicles are, with a hammer- 
cloth and cradle seat, Salisbury boot, hind 
standards, box, bound platform, and block, all 
suitably carved. Sometimes @ folding head in 
provided. Chariots were much in vogue 100 
yeam ago, and earlier, but now they are seldom 
seen. 

Barouches and Sociables. Murcwiea, 
originally constructed with deep panels, now 
with shallow, are similar in shape as regards the 
body to a canoe landau, but only the hind seat 
is protected with a folding head, the front seat 
being protected with a flap. On © and under 
springs a barouch: is a noble carringe when 
mounted with front serolla, «plasher, fulding step, 
and high driving-seat. Barouches are also land: 
with solid ordinary boots and mounted on 


ellipti short wings being uscd. 
Nociables are curved or angular in outline, 
and may be full or open panelled. The scats are 
as in barouches ; long wings, extending 
to the steps, or short elbow wings, are , and 
the term * sociable ’’ is designated by the best 
authorities to a vehicle with a door. A double 
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as regards distribution of weight on 


introduced into London by Shillibeer as a single 
decker, it in one of the chief items of traffic in 


Waggonettes carry two pasnengers in front and 
four or more in the . Bosides the Lonedale 
unuggonette, a8 mentioned under Motor-Cars, the 
Fife waggonette, with a large folding head, sinitlar 
in operation to the front seat of a landau, is 
occasionally adopted. 

A brake has a high driving-boot, is 
fitted for at least a pair of horses, and is often 
used for exercising. The largest types are well 
known, catering aa they do fur beanfeast and 
aight-sooing partics. 

The gentleman's cher-d-buac is made in any 


are mounted on iron or wood-cased cranes, the 
groom's seat being at their hind extremity. Road 
phactons and dog-cart phactons have -'-dos 


public vehicles, is a refinement of the type 

introduced in 1834. The position of the driver 

and the sliding front glasses are well known. 
* 





four avata, facing 
igh or low, oe 
panciied. It always has a high driving-secat, 

li Sitied for mt Jonata pair of horesa, ‘The blic 
service type has a use aimilar to that of the 
mentioned above. Beaufort phacons [18] are a 
type of char-a-banc. 


hansoms are not 
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23. ANGULAR DOUBLE RROUTGHA™M 


enerally slide, the front over the back, the 
find part of the body being Iet down to form 
the footboard. The finish may be open-sided 
or rustic, solid, and often the top is bent, 
forming the mudguard as well as giving a 
pleasing finish. The mounting varies, sometimes 
elliptic, sometimes side-springs, often in con- 
junction with a crogs-spring. Now and then 
imitation C springs are used. 

As an example of bewildering nomenclature 
of two-wheelers, the following is a selection: 
Archer, Battlesdean, Canterbury, Cleveland, 
Concave, Covert. Dagonet, Dalmatian, Empress, 
Harrington, Kensington, Mc(orris, Manchester, 
Morvi, Morgan, Norfolk, Oxford, Poly, Prince, 
Princess, Princess May, Raleigh. Ralli, Ranmore, 
Royal, Salisbury, Shooting, Sporting. Stanley, 
bb ial dew Whitechapel and Wilberforce. 

Cabri 


tare in comparison to the load in in itself a great 
reason for the adoption of this new stock. 
Slowly Englixh railways are taking to themselves 
what has already been long in practice, especially 
in America. They are called frewght care; the 
large box-cars are specially constructed for 
carrying furniture, road vehicles fitted up as 
refrigerators, and for the conveyance of live 
stock, coke, barrels, ete, The hopper cars carry 
coal and ore [4], and the low-sided gondola cars 
have similar uses, Machinery, tramears, boilers, 
girders and other large articles have long 
trucks built) for their transport. Our own 
10, 15, and 20 ton four-wheeled waggons [6] are a 
well-known sight on the sidings, and brake, finh 
and gunpowder vans are aleo familiar. Tramway 
companies have their own water, salt, sanding 
and ticket waggons. Vane, uayygons, and carts 
mechanically propelled or animal drawn have 
all specific vehicles designed for the special 
trade or commodity they are destined to carry. 

Trade Cycles and Trucks. The cyele 
as a trade vehicle is seen in the cycle carrier. 
Butchers, atationers, fruiterers, tailors, and other 
tradesmen find it quick and cconomical for the 
delivery of goods. 

One might easily fill a moderate volume with 
the description and interesting points of trucks. 
We see them as useful adjuncts at railway 
statiogs ; in the epg they are invaluable ; 
the Post Office places huge orders for them ; 
the baker's barrow, the milkman’s perambulator, 
ali have their constructional differences. 
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DRESS TAILORING FOR GIRLS 
17 Drafting and Making Girl's Box-pleated Skirt. Fastenings, Waistband, and 


eoutinued trom p. 3890 


TarLomiwe | Lining. Drafting & Making Sacque Coat. Measurements & Materials Required 





By Mra. W. H. SMITH and AZELINE LEWIS 


As the methods employed for making ladies’ 
and girls’ clothing are practically the same, 
wo have considered two garments cnough for 
description in this section. If the instructions 
given in the last portion have been carefully 
followed, as wel) as those for boys in the proe- 
ceding one, the learner should be able to handle 
succersfully any type of coat or skirt. 

We will first consider the skirt, for which we 
havo selected a bux-pleated model, as this 
enjoys much favour at the t, and is a 
graceful and becoming style for walking skirts 
generally (85). It requires, however, to be 
woll cut and made, as its smartness depends 
entirely on the set of the pleats, their accuracy — 
a moat ensential point—the hang of the lower 
odge, good presning, stitching, and finishing, 
and all those details which go to 
tho making of a good tailor-made 
skirt, We cannot, therefore, too 
atrongly insist upon the learner 
paying very carotul attention to 
these mattera, and thus profiting 
to the utmost from the lessons 
given in this cours. 

Box-pleated Skirt. Diagram 
86 reprosents tho foundation which 
wo havo to work upon to model * 
® pleated nkirt. 

KASUREMENTS. Waist 24 in. ; 
hips (measure taken 5} in. below 
waist easily). 36 in. ; longth, 32 in; 
working scale, half-waist, 12 in. ; 
half hips, 18 in. A piece of paper 
37 «43 in. is required. 

The short. edge of paper must 
be towards the worker. 

The Drafting. Draw a line 
1 in. down from top, letter the 
comer A. A to B, half waist leas 
1 in. (11 in.). C midway between 


jin (3} in.). C to RK, } in. boas than A to D. 
‘urve carefully from DPD through E to B. 

D to F, Aj in. ; D to G, length of akirt (32 in.) ; 
F to H, halt hip (18 in.) labo brukon line). Draw 
line from B through H; make I the h of 
akirt (32 in.); D to J, one-fourth of waist leas 
4in. G to K, one-fourth of hip (4) in.). Now 
measure Gown from waist, at equal distances, 
the | of akirt, to obtain the round for 


lower 

ae ee ee ee eee for 
pleated skirta, it is an easy matter to make 
then any length desired. 

The directions given are for a panol front. 
If. however, one prefers the pleats the same 
distance apart all round, the spaces between 

2468 


. the same manner, placing 





85. BOX-PLEATED SKIRT 
A and B. A to D, one-fourth of waist plus 





the pleats at the bottom must be increased 
to 4 in., and those at the top to lin. Divide 
the bottom from K into 11 parts, 34 in. apart, 
for the width of pleats and spaces between, 
leaving 12 in. from last pleat for centre-back 
xpace [86}. This will give six pleats on the half 
skirt, but any arrangement is possible as to 
number and width. 

The waist must be divided from J to B in 
1 in. for width of 
pleats, } in. for spaces, and } in. beyond B, 
or the actual waist measure (this is to be closed 
in under the pleats when making). 

Draw lines for the as in diagram. 
The lines on either side of 1 and 2, eto., represent 
the pleat folded and pressed. 

It is advisable first to model the skirt 
apie in soft paper, as it will 
e found easier to work and save 
a waste of material. For this 
purpose a vory large sheet will be 
required. 

Place the paper on the founda- 
tion, edge to edge, with the 
greater length to the left—i.e., 
above tho waist; pin in position. 
Mark the waist line and the curve 
at the bottom (both of these will 
have to be watched throughout 
the modelling, and marked after 
each pleat is completed, to ensure 
their being correct) [87]. 

Make J 2} in. from edge, and 
K 4} in. from edge. Draw a line 
from J to K. K toI, 2} in. (under 

rt of pleat); J to 2, lin. Draw 

ine from 1 to 2 and fold ever to 
meet J and K. The lines must be 
drawn in every instance. 
1 to 3, 35 in. (width of pleat); 
2 to 4.1] in.; 4 to 5, the same; 
3 to 6, 2) in.; fold 3 and 4 over to meet 
% and 6. 6 to 7, 34 in. (apace); 5 to 8, 3 in. 
a hr cre aid cca there are 6 pleats 
and 5 


} spaces. 
t accuracy is absolute 
make this skirt a success, both in measuring 


3 


pipe pcs dag lao gage er 
ne wished, that each be cut throug 


the fold of the pleat so that the seam comes here 

and will thus be 
hidden. The inner 
fold of the pleat is 


86. DRAFTING OF SKIRT 







broken line, and this is where the gores must 
be cut through. If cut with more gores than 
those shown in the diagram, care must be 
taken to number each gore — carefully, and 
to notch them well, so that the wrong edges 
shall not be put together, so spoiling the hang 
and fit of the skirt. It should also be re. 
membered when placing and cutting out that 
the edges towards the front must put. to 
the aclvedges. 

To place the pattern on the material 
to the best advantage. providing there 
is no up or down, proceed as follows: 
Place the cloth on the table with the 
fold towards the worker. Place the 
back gore on the left hand, with the 
bottom 24 in. from cut edge, and 
the three notches 
from 4 to 3? in. a 
(according to the “ 
material) from the 
selvedge ; the same 
amount of turnings 
must be left on each 
side of every gore. 

Then place the 
second side gore 
with the two notches 


w& 
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The chalk-marking and measuring for this 
skirt must be done with the greateat care and 
accuracy or it will be a failure. No lining is 
required for a pleated skirt, but a foundation 
with two or three little frills can be made to 
wear with it if desired. 

Before cutting the material, chalk all round 
the patterns, also every line on the waist and 
bottom; then remove the patterns, and with 
a long ruler or lath (a flat) blind-stick answers 
the purpose very well), draw all the lines asx on 
the patterns. Leave sufficient turnings all round 
when cutting the various parta. 

The Making. Then take a necdle and 
cotton and put several stitches along cach line 
and all round. Turn the parts over and chalk. 
mark; draw lines over the cotton to ensure 
their being the same on both sides; carefully 
mark the notches on each gore. Cut and 
remove the bastings—this should be done in 
every case to avoid damaging the material, 
Pin the gores together, keeping the top and 
bottom even and the notches together; baste 
carefully and stitch, Remove the bastings, 
and well press the seams. The raw edges must. 
be loosely overcast. Turn up the bottom to 
thread-marksx, baste, and machine. Remove 
the basting and press well. 

The foot part. can be, and in woollen goods 
more frequently is, faced with lining cut to 
the same shape as the foot part of skirt, from 
4 to 6 in. in depth. This gives a littl: more 
substance to the lower edge and allows the 
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NM. DRAFTING, SHOWING PLEATS 


a) 

stitching to be done much higher up, which is 
sometimes considered an improvement. In 
this cass, only 1 in. turnings should be left at 
the bottom, instead of 2}, and 1} yd. of lining 
will be required. 
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EB. DRAFTING OF BACQUE JACKET 


Fold all the pleate and baste in position. 
Great care in needed in doing this to keep the 
pleats perfectly flat and even: they must be 
well basted on each side. Now stitch each 
pleat on cither side, according to taste—thne- 
quarters of the length is a good depth, graduated 
to about 7 in. at centre-back. Jf they are not 
stitched, they will have to be taped on the 
wrong side two or three times to keep them 
in position, 

Lt is advisable tu fasten this skirt at the back. 
A wrap should be put on tho left side of opening 
}gin. wide and ?) to 9} in. long, and a facing on 
tho right side. Both sides should have a linen 
atay to prevent tho edges from stretching, and 
to act as a foundation for the fasteners, which 
may be small spring hooks and bars. The wrap 
should be faced with a piece of silk or lining 
the same colour as material, The right side 
should be turned in over the linen stay, and 
faced with a strip of silk not more than j in. 
wide, or it will interfere with the sect of the 
pleat. Make the bottom of placket opening 
teat and secure. Stay the waist with a piece 
of selvedge-wire linen to avoid stretching while 
pressing the pleate, or the waist will be too large. 
To preas the pleats successfully, a board is 


a a 
rn the skirt inside out and press cach 


with a cloth slightly damp (not wet) and a hot 


iron. The iron must be lifted, not moved along, 
: thoroughly. After the 


and the pressing done 
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pleats are preseod, remove the ing, and, 
should there be any shine left the righ t side 
as a result, it must be again with a 
slightly damp cloth and a warm iron over the 
Waist Part. The waistband, of 
double web, must be cut 26 in. long—i.e., 


24 in. for waist, 1} in, for wrap, 
for turnings. Turn in the ends } 
off 14 in. for the wrap; 12 in. f 
make # mark for the centre. Place 
centre of band to the centre of waist, and 
baste on, easing the pleats into the band. 
Try the skirt on, and when satisfactory 
stitch the band and sew on the fasteners or 
hooks and bar loops—in any case the band 
must have hooks and bars. The first one 
must be put 12 in. from the contre of waist 
und the second near the end; one hook 
should be placed } inch from the end and 
the other to fasten in the second bar. Sew 
on two hangers and the skirt is completed 

[For the tinishing of the placket opening 
How also Dresemaking.] 

The Lining. Unlined skirts are now 
usually provided with a lining in the front 
breadth, as this prevents any bulging or 
stretching at the knees, or clinging to the 
underskirt, which not infrequently happens 
with a soft material In this case the 
lining may be carried down the full length 
of front, but in the skirt under consideration 
it would be best to have it only across the 
panel portion and just below the knees. 
It must be felled neatly to the pleat of 
skirt on either side hemmed at the 
lower edge. The lining selected should be of 
a slippery nature—either of silk or glissade— 
although some of the new mercerised makes of 
lining unswer the purpose almost as well. 

Sacque Jacket. Our second model is a 
vacquo jacket for girls from 14 to 16 years of age. 

MEASUREMENTS. Nock, 14} in. Chest, 31 in. 
Langth of back, 15 in. Full length, 25 in. Sleeve 
from centre-back to clbow, 18} in. Elbow to wrist, 
10 in. Working scalo, half-chest (15} in.); } in. 
turnings are allowed on all seams. 

This pattern will require 1$ yd. of cloth 54 in. 
wide; } yd. canvas; } yd sleeve lining, and 1} yd. 
double- width lining. 

The Drafting. Square lines at right angles 
2 in. down from top of paper and 2 in. @ from 
edge, letter the corner A [88]. A to B, one-sixth 
— Pag C, — — A to D, 

of (15 in.). E to E, full length (25 in.). 
Square lines from B, C, D, and E at nght angles. 

A to A*, one sixth of neck; A* to A*, } in; 
C to C, one-third of chest plus } in. (for seams) ; 
C to F. two-thirds (10} in.) ; C to G, half chest 
plus } in. (153 in.); G to H, three inches; 3 to I, 
one-twelfth plus } in. (1} in.). 

Square up from C* to half an inch above B line ; 


ai 
ie 


g 
z 


make J. to J*,2in.; ( to K, 2in; K to 
K*, jin ; F to F*, one-fourth of chest 2 in. 
(about 44 in). F*, midway between; F* to X, 
in. Square up from G to neck line; make L. 
to M one-sixth of neck (2j in.); M to M, 1 in. 
Square down from M* to B line; make N. 


N to N®*, one-twelfth of neck plus } in. (about 
a Square up from G to B line; make N°. 

to H*1 in. less than G to H. M*® to O, the 
same as A’ to J; drop O a quarter of an inch. 
Draw tho neck curves, , and armholes 
as in previous drafte. D to P, 1 in. more than 
C to H. Draw line from H°* through H to P+ 
for the length of coat. H to H®, 2}in.; M*to 
8, } in. ; curve from N® th N* to 8; con- 
nect 8 to M*. H? to BS is neck proper. 
A to A® must be raised } in. to correspond with 
front neck. 
and connected 
to J [see broken 
line]. 


waist line, and 
make a dot. 1 
and 2 are each 
1 in. to the 
right and left 
of this dot. 
Draw line from 
@® through 1, 
make 3 the 
length of coat, 
and from (* 
through 2 
make 4. Curve 
from C* to K°. 

Should the 
back be re- 
quired fuller, 
add 1 to 1} 
in., OF more, 
out from E, 
and draw line 
to B [see 
broken lino. 90. 
which must be 
—— to fold]; drop the front } in. and curve 

m P* to 3. Any sized jacket can be made 
from this system 

Two Sockets are shown on diagram [88], a 
welted and a jetted—whichever may be preferred 
—with the making of which we have already dealt. 


THE SLEEVE 





The broken lines at the back of neck and 

front represent a trimming of strapping with 
several rows of stitching, which 

makes a amart trimming. parti- 
cularly if it is striped (88). 
Another method is a strappi 
down the centre of back, an 
— of shoulders, back 
and front. Strapping is ve 
fashionable, and hoks well Hf 
made half an inch wide and 
put on to form a design. This 
model resulta in a very stylish 
coat. providing it is carefully 
made. It could have revors if 
preferred ; in this case the front 
would turn back as from H 
to N* [see broken line, 88]. 
8 Full directions havo been 
s9 rux given for making coat, rovers, 

» THE STRAP’ cto. in Tailoring for Women. 

— The canvas should be cut (as in 

diagram 87) one inch beyond F, and taking 
in the ond of the pocket. It should havo 
a facing 24 in. wide, shaped to the front. 
For full directions for inserting the canvas, 
linen stays, facings, and linings, in fact for 
general making and finishing. refer back to the 
Making of Boy's Coat. The strappings should 
be lined with very fine canvas, made and pressed 
well before putting on [88]. 


The Sleeve. The sleeve is drafted in tho 
same manner as for Lady’s Princess Robe, 
with a few exceptions (90). F to I, ; in.; C to 2, 





3 in.; B to 3, 44 in.; 3 to 4, fin.; 4 to 5 
must be the same length as 6 to This lino 
takes the place of Bto 5. A to6,1lin. Curve 
from D through 6 and 2 to 4; this takes 
the place of D to B and ix the top of the 
sleeve proper. N to 5, one-third of scalo plus 
] in. 

Should a full three-quarter sleeve be desired, 
make 7 $4 in. below 5. 7to 8, 24in. Connect 8 
to 4; N to 9, 2 in.; draw line from 8 to Y.“ 
This portion should be pleated or gathcrod into 
a deep band or gauntlet. 


Continued 
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s{V¥, SUBORDINATE CLERKSHIPS 
17 The Position and Prospects of Second Division 


Clerks. Examinations. Assistant Clerkships 


By ERNEST A. CARR 


FIRST Class Clerks, as we have seen, form the 
foremost grade of the general civil staff—that 
ix, they are omployed, not in a particular de- 
——— only, but throughout the service. 
n the present article and that which follows 
we shall review in turn each of the remaining 
appointments on the genoral staff 
rene posts may be arranged in order of 
valuc, thus : 
Second Division Clerk. 
Assistant. Clerk or Abstractor. 
Officckeeper and Mcasenger. 
Boy Clerk. 
Boy Messenger. 

Second Divisio. ClerKships. Liko 
the “non-commissioned man" of Kipling’s 
ballad, the Second Division Clerk may fairly 
clain to be “the backbone of the service.” 
He is, indecd, an clement of considerable 
importance: in the general coonomy of Govern- 
ment business, and in certain respects his 
rating may not inaptly be compared with 
that of an army sergeant or sergeant-major. 
While not enjoying anything like the position 
or proapocta of the Claas I. clerk—who is the 
commissioned officer of the civilian army— 
ho holds distinctly intermediate rank in the 
public service, is entrusted with sumewhat 
responsible duties, and commands the reepectful 
consideration of his subordinates. Moreover, 
he has moderate chances of attaining oom- 
missioned rank. In two important reapocts, 
however, the analogy fails. As a rule, the 
Second Division clerk is not promoted to that 
grade, but in appointed to it directly ; and his 
norma] duty is not the inatruction or supervision 
of others, but an executive task of his own. 

Necond Division clerks are employed in 62 
Government offices, and numbered 3,440 in 
all when last scheduled. Of this total, 30] 
were then engaged in Dublin. only 111 at Edin- 
burgh, and practically all the remainder in 
Tondon—that colossal department the General 
Post Office absorbing no leas than 1,136, or 
about one-third of tho whole force. 

Duties, Pay, and Proepects. Except 
for copying and merely mechanical duties, a 
large proportion of the clerical work of the 
nervice is entrusted to these officera. Nominally, 
their function is restricted to “ routine work ”’ ; 
and in the Post Office and certain other branches 
the official phrase is a fairly exact description. 
In many departmenta, however, they are 
— with invalved or confidential tasks 
to which that definition does not apply at all, 
and for which their pay is inly i 
In this way, on the other hand, c 
motion are often established. 


9472 


i to pro- 
“The special 


character of the duties performed” is the 
reason most frequently assigned for such 
advancements. 

The Second Division clerk may be required 
to perform temporary duty before receiving a 
permanent appointment, and during the firet 
year of his service on the cetablishment is 
upon probation. His hours of duty are seven 
daily, with a half holiday weekly or on alternate 
Saturdays, according to the custom in individual 
offices, In addition to the usual public holidays, 
the annual leave for clerks of leas than ave 
years’ service is fourteen working days, and 
for their seniors twenty-one working days — 
that is, three weeks and a half. 

Second Division clerks are remunerated as 
follows. Starting at £70 a year, they advance 
by £5 annually to £100, and thence by £7 10s. 
to £190, afterwards progressing by £10 incre- 
ments to £2%), and on entering the higher 
grade, to £350. Promotion to the higher 
grade is not automatic, but depends on merit, 
the regulations providing that although an 
appointment to this grade shall be made when- 
ever a clerk attains his £250 limit, the promo- 
tion will not necessarily be of that particular 
officer, This provision is by no means a 
Jetter, Tt ——— not infrequently that an 
indifferent clerk is left waiting at the £250 
barrier. while a more efficient junior, who had 
not attained that salary, is advanced to the 
higher grade in his stead. 

Another incentive to good work is the recent 
regulation that a clerk of not Jess than six 
years’ standing may receive, as a reward for 
exceptional merit, a special increase of salary 
not to exceed four annual increments. 

Apart from such individual advancements 
the progress of the Second Division clerk is 
certainly slow. A simple calculation shows 
that in the ordinary way his maximum salary 
is reached only after 34 years. Yet, the cer- 
tainty of his ition, its steadily advancing 
stipend, and the fair prospects it affords of 
promotion to the better paid posts, combine 
to make Second Division clerkships among the 
most eagerly contested appointments in the 
national service. 

Promotion. The regulations provide that 
after eight years’ service these officers are 
eligible for advancement to the first class. 
Hitherto, however, such promotions have been 
sparingly made. averaging only three or four 
cases yearly. Qn the other hand, a number 
of less valuable staff posts, with salaries ranging 
from £400 to £750 a » are reserved for 
meritorious members the Second Division. 
About 30 promotions of this character take 


every year. The of these 
ipher positions differs greatly in the various 
branches. The Colonial Office, Home Office, 
and other administrative departments 
afford many such openings, while m the Post 
Office they are conspicuous by their absence. 
Successful competitors are usually allowed, in 
order of merit, a certain—or rather, an un- 
certain—range of choico among the numerous 
offices. But their selections are necessarily 
often disregarded, the appointments being 
determined mainly by the occurrence of vacan- 
cies. Candidates should, therefore, recognise 
clearly at the outset the possibility that they 
may find themselves, through no fault of their 
own, practically debarr from advancing 
beyond the £350 yearly which is the maximum 
of the Second Division. 

To an ambitious officer thus unfortunately 
placed there is one avenue of advancement 
always open, at least during the earlier years 
of his service. He may employ his leisure in 
studying for one of the examinations by which 
better-paid appointments are recruited. © For 
this task he will be peculiarly fitted, not only 
by his previous training, but also by the valuable 
extension of age allowed (as explained on page 
2161) to candidates already in the National 
nervioo. 

The Examination. Open compctitions 
for Second Division clerkships are held once or 
twice yearly, the number of appointments 
offered at each varying between 50 and 300), 
according to the n of the artments. 
Candidates must be between 17 and 20 years 
of age on the first day of the examination, 
but boy clerks and others who have serve 
for two years or more in a Government office 
may enter until 22 years old. 

e educational scope of these contests 
——— generally with that of an ordinary 
recond grade school. There are, in addition, 
a few special Civil Service subjects auch as few 
schoolmasters teach. They comprise copying 
manuscript, is, and digesting returns. 
For the first of these exercises the candidate ts 
given a lithographed copy of a badly-written 
document, #0 altered and interlined in parts 
us to be almost undecipherable. Of this ho is 
required to make, in the half-hour at his disposal, 
a neat and clearly legible transcript, with as few 
erasures as possible. A little practice with the 
specimen manuscripts included in former ex- 
amination papers robs this test of its terrors. 

Before starting to write, it is useful to glance 
down the lithograph, so as to grasp ita general 
— Difficult: passages are best deciphered 

y a fairly rapid perusal, as in a really illegible 
hand the context, rather than a minute study of 
individual characters, affords the readiest solu- 
tion to the problems it presents. 

The précis subject is more difficult. A number 
of printed letters and papers relating to some 
official matter is handed to the competitor. 
After reading these he must prepare an index 
giving the date of each document, the na 
between whom it passed, and a brief and distinct 
statement of its subject-matter. He must then 


eva. SERVIER 
write a précis or sammary, in the form of a con- 


tinuous narrative, of the whole corres 

ao that a perusal of the précis would place anyone 
ol GEO of all the leading features of what 
h The merits of such a summary, 
in official phraseolagy, are: 
all that is important in tho correspondenco ; 
(5) to present this in a consecutivo and readable 
shapo, expressed as distinctly as possible, and 
as bricfly as is compatible with distinctness." 

The index should tirst be written, letter by 
letter, avoiding wordy, indirect phrasing, and 
taking care to omit from the summary mere 
side-issues and unimportant details in the 
documenta. A “ wrinkle” worth noting is that 
in official correspondence an admirable summary 
of a letter may often be found in the reply to it. 
Thus, the answer frequently runs: * Referring 
to your letter informing me that ” the rest 
of the sentence recapitulating in a few terse 
expressions the purport of the communication 
referred to. The student should keep a sharp 
look-out in the cxamination-room for such 
legitimate aids to indexing aa may be furnished 
in this way by the correspondence itself. If the 
index be carefully done, the précis will become 
a fairly simple task. 

Digesting Returns into Summaries. 
This quaintly named subject is a simple teat. 
of the clorkly qualities of neatness, caro, and 
accuracy of calculation. Candidates aro = re- 
quired to rule a form of statistical tablo like that. 
given in their examination papers, to insert the 
various column headings, and finally to fill in 
the columns from printed particulars supplied. 
The task is nover one of more tranacription, 
but involves always some rearrangement and 
mathematical work, such as the calculation 
of percentages, the substitution of kilogrammes 
for English weights, or the conversion of pounds 
sterling into marks or franca. 

No special difficulty ia presented by any of these 
exercises, yet in each case somo preliminary 
practice in essential in order to completo the 
paper within tho allotted time and to avoid 
mistakes; for as they are testa of exactness, 
every mistake, oven though corrected, involves 
a loss of marks. Elementary as they are, the 
student cannot afford to neglect them. He 
may generally ensuro sufficient practice in them 
by attending for a term or #0 one of tho day 
or evening classes for the Civil Service to be 
found in almost every town. 

**Tots.” The arithmetic test in —— com- 

itions includes a special pa that merits 
* particular ———— of ———— Thin is 
the “tota”’ paper—a familiar feature of Civil 
Service examinations, and a simple trial of speed 
and precision. Candidates are given a printed 
set of exercises in addition, some having the 
figures arranged in vertical and others in hori- 
zontal columns. The totals of thene fi have 
to be inserted in the form iteelf; hence the 
students’ slang term “ tots.” Simple as the paper 
is, candidates who have not accustomed them- 
selves to work accurately at top — are certain 
to lose marks for errors or for failing to finish 
the exercise. On the other hand, steady 
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‘““(a) to include 





OW. SERVICE 
will enable almost student to ensure 
practice rid ae any 


obtai m 

The full list of examination subjects for Second 
Division clerkships, the maximum for cach, 
and the actual marks obtained by the first and 
last successfu) candidates at a recent contest, 
are shown in the following table. It should be 


7 EXAMINATION FOR “SECOND DIVISION CLERKSHIPS ; 


Nor more tTHax Fore To ae Taken. 





| 


Indexing. and 


Thgeet of Returns 
History. 


— — — — — 


Geography and English 





Bookkeeping and 


Handaniting, Orthography ’ 
uscript. 
Shorthand. 


and Copying Man 
English Composition. 


a 
3 
| 


Précis, 


t 
Arithmetic. 





| 


— — — 


' 400), 4000 400 
— | 368 
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j 

hay 
noticed that of the 11 papers only 7 may be 
taken, including not. more than two languages ; 
and further, that although no subject ia obliga- 
tory, the competition is so keen that a candidate 
who took Joas than the full number permitted 
would not have the shghtest chance of success. 
At this examination 1,197 students competed 
for only 70 places, an abnormally high proportion 
of candidates to vacancies. 

Service Marks. A curious feature of 
these competitions is the allowance of special 
marks, proportionato to their term of service, 
to candidates who have beon employed in Gov- 
ernment oftices as boy clerks. Thus 20 °° ser- 
vice marks "’ are given for a year’s service, 60 
for two years, and the maximum of 120 ia secured 
by three or more * employment. Those 
form very substantial additions to the examina- 
tion total. For instance, in the competition 
to which our table of marks relates, no fewer 
than 16 gnccessful candidates owed their good 
fortune to service marks. . 

Aesistant ClerKships. The post of 
assistant olerk or abatractor, which has replaced 
the wretchedly paid and now obsolete rank 
of man oopyist, offers few attractions beyond 
permanent employment and a_ slowly pro- 
ureasive salary. Its mechanical duties are 
repaid by a salary lesa than that of any other 
office on the permanent clerical staff. On the 
other hand, this grado ia recruited wholly from 
the ranke of former boy clerks who have lacked 
the energy. ability, or fortune to secure better 
— in the Second Division or elsewhere. 

he pay of assistant clerks, commencing at £55 
a year, rives by £5 annually to £150, subject to a 


70 





Two only may be | 
taken. 


: 


bs 


1 400, 400 400 | 400 
I 

808 

247 


are allowed 14 


certificate of efficiency at £100. 
days’ annual leave, and after 1 
’ service this becomes 18 days. They may 
be promoted to the Second Division, on the 
ground of special i i 
years’ duty, and a — ae of the 
total number are so prom in fact; but 
===, beyond this their pros- 
pects of advancement 
are of the scantiest. 
Examinations. 
Examinations for as- 
sistant clerkships are 
held twice a year, 
usually in February 
and July. Candidates 
must be between 19 
and 21 years of age 
on Janua Ist or 
July Ist of the year 
in which they compete, 
and must have actually 
served as boy clerks 
(or in the now almost 
extinct grade of boy 
copyiste) for two years 
if their service com- 
menced before the age of 174, or for one year 
if it began after that age. The subjects of 
examination are five in number—namely : 

1. English composition (including hand- 
writing and spelling). 

2. Arithmetic (to vulgar and decimal fractions). 

3. Digesting returns. 

4. Précis and indexing. 

5. Shorthand and bookkeeping. 

Competitors whose total marks do not indicate 
“a competent amount of general proficiency ” 
are disqualitied from receiving appointments. 
This standard has latterly been fixed at 1,000 
marks in a maximum of 1,900. 

At cach exammation about 100 vacancies 
are cont rated by three or four times that number 
of aspirants. As one-third of these, however, 
usually fail to attain the qualhfving standard 
of marks, the effective competition is seldom 
much in excess of two candidates for each post. 
The great majority of assistant clerks are em- 
— in London. 

vor as the appointments are in themselves, 
they are uscful to ambitious and resolute young 
men who find it necessary, after serving as boy 
clerks, to earn a living wage while preparing for 
better positions. Among the present writer's 
official acquaintances, for instance, are two 
ex-abstractors, one of whom receives £550 a 
year, and the other £400 with a certain prospect 
of £650. But these are exceptional cases, and 
for men of average abilities there is a danger 
lest an elckship. adopted in the first 
instance as a merely temporary footing in the 
service, should be accepted at last as the 
** be-all and the end-all" of an official career. 
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Elementary Mathematica. 


German 
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NDRY 


WORK 


Group 16 
HOUSEKEEPING 


Implements. The Preparation of Water, Borax, Soda, Soaps, etc. 


By ALICE E. MARSHALL 


[| AUNDRY work is a subject affecting every 
household, and ranking among the most im- 
rtant of the domestic sciences. The matter 
1s one of no little importance to every home, 
directly or indirectly, and we shall, therefore, 
deal with it in the most thorough and practical 
way possible in such a course. 
aundey Utensile. Taking the various 
phases of laundry work in their natural sequence, 
we shall, in the first place, deal with tho requisite 
utensils. 

Tue Borter or Coprer. The boiler is 
generally a fixture, and is made of copper or 
iron, heated by gas or by a fire underneath. The 
former method of heating is coming more into 
general use, and is certainly cleanly and casily 
managed. The boiler must be kept perfectly 
clean and free from dust and dirt, being washed 
and dried well each time after use, otherwise 
there is a danger of the clothes becoming stained. 
A little washing-soda dissolved in hot water will 
remove any scum which may have adhered to 
the sides; or soap and powdered bath-brick may 
be used with like effect. 


Wasninac Macuines. Washing machines 
lighten the labour. They are of various 
kinds ; one combining washing, wringing. and 


mangling is excellent, though somewhat ex- 
pensive, costing about £5 [1]. 





1. WASHING, WRINGING, AND 
MANGLINOG MACHINE 


Taz Mancie This is useful for wringi 
and pressing clothes. A good make—we should 
not advise the purchase of any other—may be 
bought for £3. It saves a t deal of labour 
in wringing the clothes, should, of course, 
be kept very clean. A cover should be thrown 
over it when it is not in use, and the screw 
must be loosened to relieve the pressure on 
the rollers; while the wheels need to be oiled 
occasionally in order to make it work easily [2]. 


use, and more 


8. DOLLY-TUB 





Tut Wrimorr. A wringer is used sometimes 
in place of the mangle ; this does not press the 
clothes, but only helps to remove tho water. It 
may be bought as a separate artiole or fixed to 
a tub. The rollers are of indiarubber, and 
nothing very hot must be placed between them, 
ortho rubber may cracs. A cloth that has been 
dipped in an equal quantity of turpentino and 
water and then wrung out is useful for wiping 
the rollers occasionally. It helps to kecp thom 
soft and also removes any grease. A wringor 
costa about £1. 

Tue Do.tty-tun anp “Posser.” A dolly- 
tub {3} and “ posser,” or dolly-legs, will 
neoded for large things, such as sheets, which 
do not require much rubbing. The tub is made 
of wooden staves, bound together with iron 
bands. No nails aro used in its manufacturo, 
so care must be taken not to let it got. dry, or 
it may fall to pieces. A little clean wator 
should be left in the bottom when the tub is not 
in use. The “ posser” is an American inven- 
tion, and acts by suction. It is worked up and 
down in the tub, and draws tho water through 
the clothes, thus freeing them from dirt. 

The “ dolly-legs ” answer tho samo purpose, 
but are much 
heavier to 





2. MANGLE 


unwieldy ; with the tub, however, they savo a 
great amount of anand Ae — — 
be necessary in rubbing clo ; 

Tax CLorues-norse. A clothes- will 
be required, and a wooden rack is also desir- 
able. The latter should be sus from the 
ceiling, and will be found invaluable in drying 
and airing clothes. The wood of both “ horse * 
and rack must be hard and well-seasoned, or it 
will stain the linen [5]. 

ATS 


washing pu ; 
not rust, sand thes have the advan of bei 
much lighter to lift than those of w 
or earthenware. 

Bowts. One or two papier-mf&che bowls 


may be included in the outtit; they are par- 


toge 
at the back of the board, and should then have 
clean white covers slipped over them, and tied 
on tightly with tapes. The ironing table must 
also be covered with felt or blanket, without any 





4 DOLLY-LEeas B. CLOTHES HORSE 6 PEGS 7. TABLE 8. SKIRT BOARD 9. SLEEVE BOARD 
10. SHIRT BOARD 


ticularly useful for small things, such as collars 
and laces, and though rather expensive—costing 
about 28. 9d. cach—they repay the outlay by 
being —— — With the men- 
tion two wooden sticks for use in the boiler, 
we may leave the washing utensils. 

Ironing Implements. We have now to 
consider the “implements” used in ironing. 

THE TaB1e. is is of the utmoat impor- 
tance; it should bo fairly long, and not less 
than 3ft. wide, steady, and with an even surface. 
Anyone who has ironed on a table with one 
short — with two or three cracks in the top 
knows discomfort produced. It must not 
be too high, aa pressure is required, and this is 
impossible when the arm has to be raised ; 
seither should it be too low (7). 
— ath Buxxvx. —— oe 

are in ironing, ey may 

dispensed with. A local joiner will make any 
ef them at a emall cost. The ekirt board 
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seams or joins, and over this a clean cotton 
cover, which should be tied down tightly at 
each corner, any “ ruckling "’ being very undesir- 
able whilst ironing. The felt may be bought 
for about 9d. per yard. 

Irons. These are of various kinds—flat [11], 
box, gas, charcoal, etc. The two latter retain 
the heat longest, but some people object to the 
fumes which come from them. Fiat irons are 
excellent to use if heated by gas, or on a closed 
stove ; but it is almost impossible to keep them 
sufficiently clean for ironing starched things if 
ee — — 
to or heating purposes, x-iron is 

referable. A good fire must be kept up for the 
ters. Irons should never be put on the fire, 
ee ee steel. Other 
irons are polishing [13], ing, crimping, 
etc., all of which are useful in giving a nice 


finish to the work, but are not absolutely 
necessary. | 


mutton fat to prevent rust. 

Materiala. Wares. Among the materials 
used for laundry purposes water is the first con- 
sideration. This is, of course, of two kinds— 
hard and soft—and the degree of hardness may 
be determined by the amount of soap solution 
required in order to obtain a lather. Londoners 
are conscious of a difficulty in this respect. Rain- 
water is the purest form and the best for washing 
purposes ; it dissolves soap readily, and is there- 
fore economical. Work is much more quickly 
done when it is used, for as a cleansing agent 
the soap comes into action at once, and there 
is therefore no waste. In the country the rain- 
water can be collected for use; but in towns and 
cities the soot and organic matter render it 
uscless for laundry 
purposes. Next in 
value to rain-water 
comes that from — 
rivers and strcev.ms, 
and some river 
water is, indeed, 
as soft) as rain- 
water. Spring and “ 
well water are the Be 
hardest. All hard SH , 
water contains toa Ae 
greater or lesser ex- 
tent mineral salts, 
which it has taken 
up in its passage through the earth. Hard water 
has a peculiar effect on soap, which it curdles 
and makes into a substance known as “lime 
soap.”” This is casily recognised as the dirty 
scum which floats on the top of the water, and 
until sufficient soap has been added to over- 
come this hardness and form a lather, the water 
18 unfit for washing purposes. 

The softening of water may be brought about 
in different ways: 

By expusure to the air, as in the case of 
reservoirs. 

By boiling, when the lime becomes deposited. 

By the addition of some softening agent, such 
as soda or borax. 

The latter method is the one generally em- 
ployed, as it is the easiest and the least expensive. 

Borax. This is much less harmful than 
soda, but is not so powerful in its action. One 
tablespoonful of powdered borax may be added 
to two gallons of hard water, but the borax must 
be previously dissolved in boiling water. Borax 
has the properties of : 

Softening hard water, giving a gloss to linen, 
acting on grease. 

It does no harm to colour or material, and is 
mexpensive, costing about 2d. Ib. 

Sopa." This is a powerful alkali, chiefly ob- 
tained from common salt. It is a valuable 
cleansing agent, but requires to be used with great 
care, as it may destroy the colour and texture 
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of any material with which it comes in contact. 
Soda should never be used for woollen clothes ; 
it makes them yellow, hard, and lees elastic. It 
should always be dissolved in boiling water 
before use. If a small piece settles on the clothes 
it causes brown stains to appear, which after- 
wards break into holes. For washing very dirty 
materials, such as oven clotha, it may be used 
with advantage, as it softens the water and acta 
on the dirt, assisting greatly in its removal. Add 
a piece of soda about the size of a walnut to 
two gallons of water, first dissolving the soda in 
boiling water. Soda should be kept in a covered 
jar in a dry place, or it will waste and lose its 
strength. 

Washing powders should never be used for 
coloured materials. 
Soap. Soap is a chemical compound of fat 


and soda or potash, with the addition of resin. 
Soda is the alkali used in hard soap, and potash 
in soft soap. The latter is very powerful in its 


effects, and’should be but rarely used, 
The combination 
" of fat with soda 
in soap noutralises 
the caustic offects 
of tholattor, the two 
together, with the 
addition of resin, 
forming soap. Of 
this there are many 


— variotios. Tho 
Peete ho por kinds 
generally contain 


an excess of alkali 
and water, The best 
for laundry purposes is the ordinary yollow 
soap. This should be bought from a reliable 
firm, in fairly large quantitios, if possible, 
and should then be cut in convenient sized 
picces, and stored away in 4 dry place, so that 
it may harden. New soap is very wasteful. 
The average cost of soap is about 3d. per Ib., 
but it can be had cheaper if bought in large 
quantities. 

AMMONIA. In its liquid form ammonia is 
very useful in laundry work. It suftens hard 
water, acts on grease, and is generally used in 
the washing of woollens. With melted soap and 
warm water it forms a soft lather ; the garments 
are quickly cleansed, and their soft woollen 
nature is retained. Ammonia, being of a volatilo 
nature, should be kept in a — bottle, 
and be labelled ‘‘ Poison.” Before washing-day, 
the stores should be examined to see that all 
requisites are at hand. 

LUE. This will be required to tint the clothes. 

Sat and vrsraak for coloured materials. 

StaRcu, wax, and TURPENTINE for stiffening 


— ARABIO to stiffen silks, ete. 

Mettep Soar for flannels and prints, etc. 
This should be prepared by s ing some soap 
(the odd pieces can be used up) into a pan, 
covering it with cold water, and allowing it to 
dissolve slowly by the side of the fire; then 
pour it into a jar, and it is ready for use. 
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A SHORT HISTORY OF ART 


A Survey of the Beginnings and Evolution of Art through all Ages; 
Stone and Bronze Ages, and the Influence of Religion on Early Art 






By P. G. KONODY 


“THE origin of art is shrouded in the impene- 
trable veil of the unknown past. To trace the 
carlicast manifestations of tac artistic instinct 
belongs more to the sphere of the geologist. than 
to that of the historian ; and it is indeed diffi- 
cult, if not impossible, to detine the beginning 
of the artistio functions of prehistoric man. But 
it seems fairly obvious that the exercise of the 
artistic function must be atrictly 
separated from the utilitarian 
principle. By this we do not 
mcan to imply that art is useless; 
to maintain — ee ve 
equivalont to upholdi that ya — 
civilisation is uscless; for the A / / 
history of art, in ite early stages Me 
more than during the historic 99 —* 
period, is the history of civilisation. 
Civilisation would be impossible 
without the cetab- oat \\\ ~~ 
lishment of human <li UI 
communities, and — 
art is essentially a 
manifestation of 
the social instinct 
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attractiveness, and what in the lower stages of 
organic life is wrought by sexual selection had 
thus become a conscious function of the human 
mind, And considering the matter from this 
int of view, we lose again the demarcation line 
twoen the utilitarian and the ertiatio principles, 
Where art is first met in an unmistakable and 
clear form, it reveals to us a ——— high 
stage of development which can 

only have been the result of slow 


evolution. The art of a nation 
has to through the same 
stages that can be observed in 


the first attempts of a child ; but 
the wonderfully realistic render- 
ing of animals in motion, incised 
with flint instruments on reindeer 
bones, found in the caves of 
rehistoric man in England and 
* ce, and en the walls * 
ese caves [see 2256 

have’ iittle in 

with 
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formation of com- me a Ae ASS — 2—“ torial attempts. 
munities. When — — ν They are rather 
the cavo-dweller ⸗ “ or the scarce re- 


of Perigord and 
of the Pyrenees 
chipped his axes and spearheads out of flint. his 
object was entirely utilitarian; but when he 
tried to give them as symmetrical a shape as was 
in his power [2], and began to decorate them 
with simple ornamenta—more 
no still when he painted his body 
with ochre—his motives were 
of a social character; he did 
this to please the eye of his 
follow-man ; and here we have 
tho first manifestations of art. 


patterns sora into the 
clay, he was actuated by the 
art instinct. 

The Beginnings of Art. 
Thore can be little doubt that 


1. DRINKING Cups (British Museum) 





mains of a primi- 
tive civilisation, 
dating 12.000 to 14,000 years back, which was 
followed by an age of decadence setting in 
approximately with the disappearance of the 
reindeer from this region [3-8]. 

So faultless are some of 
these early representations of 
animals as regards clear 
delineation, expression of 
varied movement, bold sim- 

lification, i 

tail, and grasp of all that 
is really essential, that these 
early attempts will lose nothing 
by being placed beside the 
sketches of the most compe- 
tent and advanced of modern 
artista. And as the scratching 
of these outlines on bone mark 
the first attempts at drawing, 
so in the filling in of the con- 


man the Quaternary of the art of painting 
period his first scope for the child, in ite attempts 
exercise of art, if we use the a at drawi from 
word in ite widest sense. He 2. STONE AXE-READ; } OF ACTUAL — 
wanted to increase his personal SIZE (British Museum) finally, to human forms. The 





introduce’ an archi- 
tectural motif. To 
a little later period 


be the lacustrine 
— lings, about 


3500 Ba. cae were 
wooden buildings 
erected on piles 


driven into the mud 
at tho shores of the 
Swiss and French 
lakces—the firat build- 
ings, properly speak- 


to the re tation 8 BONE ENGRAVING OF REINDEER, LA MADELAINE ing. and a groat atcp 
of the human figure. (British Museum) forward from the 
This achievement was cave dwellings of 


left to alater civilisation, which had its origin 
in the East—in the valleys of the Nile and 
the Euphrates, in India and in China, and of 
which we shall have to speak later. 


The Stone Age. If what may be termed 
“pictorial art” appears to us in an advanced 
form in these remote ages, monumental sculpture 
and architecture can be traced from 
their very carlicst beginnings. The 
simplest and carliest form (earliest 
not as regards actual date, but as 
regards development; the polished- 
stone age and bronze period 
Northern Europe coincide 
with the flourishing of a 
very high civilisation in 
Egypt, which had ita pre- 
historio period several 
thousand years earlier) is 
the artificially raised burial 
mound, or tumulus, or a 
mighty rude block of stone. 
or menhir, erected = in 
memory of some fallen hero 
or great event. The single 
stone block can scarcely be described aa a work 
of art, though at times it was ornamented with 
geometrical designs, and even carved into an 
approximate semblance of a buman being ; but 
the artistio intention becomes clearly perceptible 
when the stones are planted into the ground in 
rows at regular intervals to form a pattern, 
as can be seen at Carnac in Brittany. The 
table-like altars at Stonehenge 
mark a further development 
[7]. Flat stone blocks are laid 
on to two to four upright 
stone — of equal height, 
which have the function of 
walls or pillars, as the case may 
be, and thus for the first time 
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4. IBEX HEAD; # OF ACTUAL SIZE 
(British Museum) 





6. ENGRAVING OF GLUTTON, DOBDOCNE 
(British Muscum) 
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6. REINDEER AXTLERS, LA MADELAINE 
(British Museum) 


the Quaternary races. Now polished stone had 
taken the place of chipped flint, and rude 
pottery was extensively used; but no specimens 
of “ pictorial” art, like the incised bones of 
Perigord, have been found among the remains 
buried in the mud of the lakes [1]. 


The Bronze Age. The Stono Age passed 
into the Bronze Age. Exactly when this groat 
step towards civilisation was takon cannot be 
established with any degree of certainty; but 
it is very probable that the knowledge of 
the use of metalx was brought to central 
and northern Europe by the Phoonicians, and 
that the lacustrine dwellers 
— ornaments of gold 
and objects of copper 
before they had learnt 
how to produce bronze by 
fusing copper und tin. 
Tnnumerable articles for 
personal adornment and 
for daily uxe that have 
been brought to the light 
from the lake dwellings 
and burial places of Great 
Britain, France, Germany, Switzerland, and 
Scandinavia havo a distinct claim to be con- 
sidered as works of art, sinve many of them 
are wrought into exquisite shapes, and. moro- 
over, profusely decorated with ornamental design 
—spiral, circular and curved lines, in faultlessly 
symmetrical arrangement. The ornamentation 
is cither incised or welded on to the body of 
the object. But with 
all his skill of crafts- 
manship, taste in de- 
Kign and inventive- 
ness, man ofthe bronze 
period never attained 
to the artistry of 
that much earlier 
pag to which be- 
ong the wonderful 
representations of 
animals carved on 
bone with rude flint 
implements by the 
contemporary of the 
mammoth and the 
reindeer (8). ue - 
extraordinary t 
did not rite to the 
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imitation of the forms of nature, and re- 
stricted himsclf to the abstract invention of 
ornament. The reason for it may perhaps be 
found in some religious superstition which for- 
bade the representation of man and beast 
and plant ; perhaps some severe law like that 
of the ancient Jews, which placed God's 
creation beyond the pale of art. 

Influence of Religion on Art. Alto. 
gcthor it is impossible to lay too much stress 
on the influence of religion on art from the 
dawn of civilisation to the end of the Middle 
Ages. Religious belief, the worship of the dead, 
and of the mysterious powers that rule human 
life, the desire to give tangible expression to 
the vague mysteries of religion, to create symbols 
for the idea of the invisiblo forces that shape 
human dostinion, were ever the most powerful 
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religion and to superstition—to the desire to 
pacify the invisible powers and to honour the 
dead, or rather to secure their intercession 
with the dreaded powers. And the first ex- 
pressions of the artistic instinct are akin in all 
parts of the globe. They can be traced among. 
the Celts and Scandinavians, and the South Sea 
Islanders, on the shores of the Mississippi and 
in the heart of Asia, though, of course, the 
dawning of the artistic intellect appeared at 
different periods in the different parts of the 
world. us the civilisation, or rather the art, 
found by the Spanish conquerors in the lands 
of the Incas and the Aztecs was in many 
respects similar to that of the Egyptians 3,000 
years beforo Christ; and the present day 
aborigines of some Polynesian islands have not 
yet achieved the civilisation of the Celsic period 


— OP OU nee — 


were 





8. ENGRAVING OF MAMMOTH ON BONE 
(Prom Caal in British Mu 


stimulants for the creation of art. Perhaps the 
very scratchings on reindeer bones and on the 
walls of the caves owed their origin to some 
religious superstition. The dolmens and men- 
hirs, the whole carly pictorial and plastic art 
of t, the que images carved in stone 
by the South Sea Ialanders, and by the ancient 
Poruvians and Mexicans, are inspired by the 
i ga beliefa of their makers. Im fact, all 
early manifestations of art owe their origin to 


in Europe. It is for this reason that the in- 
troductory chapter of our survey of the world's 
art in its logical sequence takes us to Europe 
at a time about 1000 sB.c., whilst Egypt 
had already passed through the great period 
of her civilisation. In northern Europe we 
are still im the primitive, prehistoric age, 
whilst in the East, history has been me 
and mighty Empires have risen and fallen into 
decay. 


Continued 
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SPANISH “Eras” 


ADJECTIVES 

Adjectives agree in gender and number with 
the nouns they qualify. 

Adjectives are of two classes: those that 
have a termination for each gender, as: blanco, 
white, fem. blanca ; and those that. have only 
one termination for both genders, as: grande, 
great ; rel. vile. 

Formation of the Feminine. All ad- 
jectives ending in o change the o to a in 
the feminince—example: hermoso, beautiful. fem. 
hermosa. 

As a general rule adjectives ending in a con- 
sonant have the same ending in both genders, 
ag: un hombre feliz, a happy man ; una mujer 
feliz, a happy woman. 

The following adjectives ending in a con. 
sonant are exceptions to this rule and take an « 
in the feminine. 

Adjectives ending in on or an, ak: holgazan, 
lazy. fem. holgazana: bribon, thievish, fim, 
bribona. 

Adjectives ending in or, as: tratdor, treacherous, 
fem. tratdora ; except: inferior, inferior ; superior, 
superior ; mayor, bigger ; mejor, better; peor, 
worse : anterior, anterior ; posterior, poster OF ; 
and ulterior, ulterior ; which are invariable. 

Adjectives of nationality take an a in the 
feminine ; those ending in a are the same in both 
genders. 

inglés, English, inglesa 
espanol, Spanish, expariola 
frances, French, francesa 
persa, Persian, persa 


Note. Adjectives of nationality do not 
require a capital letter in Spanish. 


Formation of the Plural. Adjectives. 
ending in an unaccented vowel take an ¢ in 
the plural. 

mag. feo, ugly. pl. feos 
fem. fea pl. feas 

Adjectives ending in accented vowels or 
consonants take es in the plural ; those ending 
in z change the z into ces, thus: cortes, courteous, 
pl. corteses ; carmesi, crimson, pl. carmesies ; 
feliz, happy, pl. felices. 


General Remarks on Adjectives. 
Almost any adjective in Spanish can be used 
as a noun, and become subject to all the rules 
governing nouns, as: fraidor, treachcrous ; 
un tratdor, a traitor ; inglés, English ; un inglés, 
an Englishman. 

The following eight adjectives lose the final 
. in the singular before a musculine substantive : 
Alguno, some ; bueno, good ; malo, bad; uno, 
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one; primero, firat; tercero, third;  postrero, 
last: thus: wa buen amo, a good maater ; 
el primer hombre, the first man ; un rey, one king ; 
algun dia, wome day. The adjective santo 
(holy) loses the final syllable before the namea 
of all saints except Saint Dominic, Saint 
Thomas, and Saint Toribius,sas: San Pedro, 
Saint) Peter; San Pablo, Saint Paul; Santo 
Tomas, or Tomé, Saint Thomas ; Santo Domingo, 
Saint Dominic. When the island of St. Thomas 
is meant the last syllable is not retained. 

Ciento, a hundred, losea the latt ayllable 
before substantives and adjectives, but retains 
it inevery other case, an: cien hombrea, a hundred 
men ; erento y uno, a hundred and one. 

Crande, great, when it signities excellence, loses 
the last svilable and precedes the noun, unless 
the latter begins with a vowel, as: un gran pocta, 
a great poet ; una grande amistad, a great friend. 
ship. When it signifies size or extent, it is 
placed after the noun, thus; waa mesa grande, a 
large table; wn campo grande, a large tield. 


Vocabulary Vocabulario 


Las vacas 
Low toros 
Las terncras 


The cows 

The bulls 

The heifera, calves 
The horses Laos caballo 

The mares Las yeguas 

The colt El potro 

AN ase Un burro 

A she-use Una burra 

A mule Una mula, (mas.) mulo 
The farmer El hacendado 

The farm hands Loe labradores 


The poultry yard KI corral 
The coc E} gallo 

The hens Las gallinas 
The chickens Los polluclos 
A goose Un ganso 
The ducks Los patos 
The dairy La lecheria 
The milk La leche 


La manteca 
El queso 


The butter 
The cheese 


The eggs Los huevos 
The sportsman El cazador 
The game La caza 


The rabbits Los conejos 
The hares Las lichres 
The partridges Lus perdices 
The young partridges Los perdigones 
The pheasants Loa faisanes 


The deer Loa ciervon 
The bears Low 0808 
The boars Los jabalics 
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The wolves 
The setters 
The gamckeeper 
Stockings 
Shocs 
Braces 
A flannel vest 
A shawl 
Socks 
A shirt 
A collar 
A suit 
A cravat 
Gloves 
Cuffs 
An overcoat 
A frockcoat 
The slippers 
The tailor 
The dressmaker 
The milliner 
The glover 
A glove shup 
Gsood morning 
Good night 
Sir 
Madain 
The school 
The college 
The master 
Tho mistress 
Tho studics 
Grammar 
Geography 
History 
Scripture history 
Mathematics 
Algebra 
tecometry 
Languages 
Spanish 
French 
English 
Cerman 
Latin 
Greek 
The classics 
The Latin race 
The Saxon race 
The examinations 
The examiner 
The prizes 
A scholarship 
The library 
The books 
The manuscripts 
The ink 
a paper 

e blotti Or 
London — 
Paris 
Madrid 
Berlin 
Vienna 


St. Peteraburg 
Pekin 

New York 
Rome 
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Lin lobos 

Lon perros de muestra 
El guardo 
Medias 

Zapatos 
Tirantes 

Una camiseta 
Un pafolon 
Calcetines 

Una cumina de hombre 
Un cuello 

Un terno 

Una corbata 
Cuantes 

Puhos 

Un paletd 

Una levita 

Las chinelas 

Kl asastre 

La costurera 
La modista 

Kl guantero 

La guanteria 
Buenos dias 
Buenas noches 
Sefior 

Scfiorn 

La escucla 

EI colegio 

E] maestro 

La macstra 

Loa estudios 

La gramatica 
La geografia 

La historia 

La historia sagrada 
Lun matematicas 
La algebra 

La geometria 
Los idiomas 

EL espanol 

El frances 

El ingles 

El aleman 

El latin 

El griego 

Jos clasicor 

La raza latina 
La raza sajonia 
Los examenes 
El examinador 
Los premios 
Una beca 

La hbreria 

Los libros 

Los manuescritos 
La tinta 

El papel 

El papel secante 
Londres 


Paris 

Madrid 

Berlin 

Viena 

San Petersburgo 
Pekin 

Nueva York 
Roma 


Exercise IV. 

Translate the following into Spanish : 

1, That man is tall and — woman is tall’ 
also'. 2. That building is beautiful, and that 
tambien . . CUIBCIO™ 6555 6 ees h ee 2 
statue is beautiful. 3. A traitor — his country. 
epstatua. . 2... ee ee eee. su — 
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woman talked without understanding {one 
hablaban sin .. entenderse . . . 
5, A good? master’ and a good servant 
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arerare. 6. The farm in productive. 7. The 
{ PATOR 4. oo. BASS DS productiva...... 
bulls are 
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honrados etd: a 
cock crows in the morning; the hens cackle. 
... canta por la mañanu cacarean. 
13. The milk and the butter are fresh. 14. The 
Ui eG tes, ea Yee A Behe eb: ae ee BS frescas 
sportsman is [a] good shot. 15. The game is 
Bs Day 250 ait eis Se Seis ot oat ease tirador .......... 
abundant. 16. The deer are swift. 17. The 
abundante 2.0.0... ee ligeron . . . 

bears and the boars are fierce. 18. The game- 
. feroces . 
The atockings are of 
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keeper is vigilant. 19. 

pe MANN ni, 
silk and the shoes of fine? leather’. 20. The 
BOUND oo cke ew a lel fima..... 2... 
shaw] is of wool, and so also are the socks. 
lana... . . . . do pone... .. 
21. The gloves are of dog’s skin. 22. The tailor 
GMa tih We ape PN de A piel de perro... ee 
has brought my overcoat and my frock coat. 
Wha. UPGIdOs AND 6 es 
23. The dressmaker has — ny drexs. 


ee V 


. mi 
Good morning, — 


good. 27. It has a beautiful? 
splendid? books." 
splendidus . .. . 

PROSE EXTRACT 1V. 
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26. The college is 
library! ‘and 


28. The manuscripts are old. 


From “Don QvioTE,” By MIGUEL DE 
CERVANTES. 
Don QUIXOTE ANDTHE Don QUIJOTE Y EL 
PuPprEtT-sHow. RETABLO. 


Don Quixote, seeing 
such a swarm of Moors 
and hearing such a 
elamour, thought it 
would be well to aid 


Viendo y oyendo 
pues tanta morisma 
y tanto estruendo D. 
Quijote, parecidle ser 
bien dar ayuda 4 los 


the fugitives, and 
starting up, he cried 
aloud, ‘It shall never 
be said while I live 
that I suffered villainy 
to be done in my 
presence to so famous 
a knight and so bold 
a lover as Don Gay- 
feros. Forbear your 
pursuit and persecu- 
tion, you base-born 
curs or you will have 
me to deal with!” So 
saying he drew his 
sword and with one 
spring got to the show 
and began to rain his 
blows upon the Moorish 
puppets with headlong 
fury, overthrowing 
some, beheading others 
maiming this, and de- 
molishing that. Among 
others he delivered 
such an up and down 
stroke that if Master 
Peter had not ducked 
and crouched down, he 
would have sliced a 
piece off his head as 
easily as if it had been 
made of march 
Then Master Peter 
cried out, ‘“ Hold, 
hold, your worship! 
Think what you are 
about, Don Quixote. 
These are not real 
Moors that you over- 
throw and hack and 
kill, but pasteboard 
uppeta. Sinner that 
am! you are spoil- 
ing an — 
all my worldly goods 
But Don Quixote 
did not cease cutting 
and slashing till in less 
than two credos he 
brought the whole 
show to the ground, 
with all the strings 
cut to pieces, and all 
the puppets smashed 
to atoms, King 
Marsilius wounded, 
and the Emperor 
Charlemagne'’s head 
and crown cleft in 
two. The audience 
fled in confusion ; the 
monkey e®aped over 
the tiles of the 
inn ; the cousin 
was frightened, the 
page terrified, and 
even Sancho Panza 


que huian, 7 y lovantan- 
en pié, en voz 
alta dijo: no con. 
sentiré yo que en mis 
dias y en mi presencia 
ne je haga supercheria 
& tan famoso caballero 
y a tan atrevido 
enamorado como D. 
Gaiféros : deteneos mal 
nacida canalla, no le 
Sigais ni persigain; si 
no, commigo sois en 
la batalla ; y diciendo 
J haciendo desenvaind 
a espada, y de un 
brinco se puso junto 
al retablo, y con 
acelarada y nunca 
vista furia comen7zd 
& llovor cuchilladas 
sobre la titerera moris- 
ma, derribando a unos, 


descabezando 4 otros, ~ 


estropeando ä este, 
destrozando 4 aquel, 
y entre otros muchos 
tird un altibajo tal que 
Bi maese Pedro no se 
abaja, se cneuge y 
agazapa, le cercencra 
la cabeza con mas 
facilidad que si fucra 
hecha de masa de 
mazapan. Daba voces 
maese Pedro diciendo ; 
deténgase vuesa mer- 
ced, sefior D. Quijote, 
y advierta que estos 
que derriba, destroza y 
mata noson verdaderos 
moros, sino unas fig- 
urillas de pasta : mire ; 
pecador de mi ! que me 
destruye y echa a 
perder toda mi haci- 
enda. Mas no por 
esto dejaba de menu- 
dear D. Quijote cuchil- 
ladas, mandobles, 
tagos y revceses como 
Hovidos. Finalmente 
en menos de dos 
credos dié con todo el 
retablo en el suelo, 
hechos pedazos y 
desmenuzadas = todas 
sus jarcias y figuras ; 
el rey Marsilio mal 
herido J el emperador 
Carlo Magno partida 
la corona y la cabeza 
en dos partes. Albo- 
rotése el senado de los 
oyentes, huydse el 
mono por los tejados 
de la venta temid ei 
primo, acobardése el 


struck with fear 
and wonder, for, as 
he swore when the 
hurricane was over, 
he had never seen 


his master in such 
a blind rage before. 
The = gencral rwout 
of the puppets 
being over, bon 
Quixote calmed down 
a littl aud aaid, 
“T wish I had 


here before mo all 
those who do not 
and will not believe 
in the good done 
by knights-crrant 
in the world; for 


nec, if had not 
beens thero, what 
would have become 


of good Don Gayferos 
and fair Melisandra 


These ruffians would 
have caught — them 
long ago and uaed 
them ill. "Phere. 
fore long live 


knight-errantry above 
everything on earth!” 
“Long let it ie 


quoth Master Peter 
nt that. moment 
in a doleful voice, 
“and let me die, 
for T am c0 un. 
fortunate that JO can 
RNY with King 
Roderick, ‘ But. 


vesterday I was Jord 
of Spain and now | 
have not oa turret 
to call my own. 


Miguel de Cervantes, 
(1547 to 1616), the 
greatest genius of 
Spain, had written 
many poems, plays, 
and tales in prose, 
and was fifty-seven 
before he produced 
“Pon Quixote,” the 
masterpiece which 
made his name im- 
mortal. 


LANOUAREO—EPANIGH 
page y hasta el miamo 
Sancho Panza tuvo 
pavor = grandisimo ; 
como el juré deapucs de 

anada la borrasca 
Jamas habia visto 4 au 
Rehor con tan desati- 
nada cdlera. Hecho 
pues cl general destrozo 
del retablo, soregdse 
un poco D. Quijote, 
y dijo: quisiera yo 
tener aqui delante en 
este punto todos aquell- 
OS quo no creen oni 
quicren creer de cuanto 
provecho sean en el 
mundo los caballeros 
andantes : miren 81 no 
me hallara yo aqui 
presente, que fuera del 
buen D. Gaifeéros 
de la hermosa Meli- 
sandra : & buen seguro 
que esta fuern ya la 
hora que los hubieran 
aleanzado estos cance 
Vv les hubieran hecho 
algun desauisado, 
En resolucion viva la 
andante  cabualleria 
BObre cuantas  cosns 
hoy viven en la tierra, 
Viva en hora buena, 
dijo & cata sazon con 
voz enfermiza = macse 
Pedro, yo muera yo, 
pues soy tun des- 
dichado = que — pucdo 
decir con el rey 1D. 
Rodrigo: Ayer fui 
senor de Exapaia M hoy 
no tengo una alimena 
que pueda decir que ea 
mia, 

Miguel de Cervantes 
(1547-1616), cl mas 
yrande genio de 
Espatia, escribié 
muchos poemas, come- 
dias, & historias en 
prosa, tenia cincuenta 
y siete afos cuando 

ublic6 Don Quijote, 


a obra maestra que 
hizo su nombre in- 
mortal. 


Key to Exercise LIL. 


Sever Sh 


kl cometa luce de noche. 

Los ninos vuelan las comctas. 

El colera cs peligroso. 

La célera es un pecado. 

El corte de este traje es bueno. 
La corte de St. James. 

El moral tiene mucha frutua. 
La mora! de las naciones difiéren. 


LANGUAGES — ITALIAN 


9. Kl pendiente ea de brillantes. 

10. La pendiente de esta cuesta en grande. 

11. Se saluda con la cabeza, 

12. Low ojos son para ver, y la nariz para 
oler, 

13. La boca es para comer, y low dienter 
para masticar. 

14. Las manos son para tocar las ufias para 
erafiar. 

15. Low pies son para andar, 

16. Ir de panco. 


17. El perro se pelea con el gato. 

18. Las sillas del comedor son verdes. 

19. El carnicero trajo la carne, y el panadero 
el pan. 

2). La cocinera guisa bien. 

21. El portero abre la puerta de la casa. 

22. El juez juzga el pleito y el abogado lo 
dcfiende. 

23. El magistrado administra la justicia. 

24. Pleitear es costono. 

25. Se puede apelar cuando se pierde un pleito. 


Continued 


Cart bated from 
peye Zia 


ITALIAN 


Vern Avere (concluded). 
IMPERATIVE Moon. 
Singular. 

abbt (ahbbe), have (thou) 
ablia, have, let him or her have. 


Plural. 
abhiamo, let us have 
alinate, have (you) 
abbiano, have, let them have 


Scnsunctive Moon. 
Present. 

(che) to abhia, that T (may) have 

(che) tu abhia, that. thou have 

(che) eglt abina, that he have 

(che) not ablnamo, that we (may) have 

(che) rot abbiate, that you have 

(che) cast dbbiano, that they have 

Perfect 
(che) to abbia aruto, (that) T may have had 
(che) tu ablua avuto, (that) thou have had 
(che) egli abbia aruto, (that) he have had 
(che) not abbiamo avuta, (that) we have had 
(che) vot abliate aruto, (that) you have had 
(che) east abbiano avuto, (that) they have had 
Imper fect. 

(che) to aresst, (that) 1 had 

(che) tv aveaat, (that) thou had 

(che) eqlt avesee, (that) he had 

(che) not aréestmo, (that) we had 

(che) vor areste, (that) you had 

(che) cast atwaeasero, (that) thev had 

Pluperfect. 

(che) to aveem avufo, (that) J had had 
(che) tu avesat aruto, (that) thou had had 
(che) eylt avease auto, (that) he had had 
(che) not aréssimo aruto, (that) we had had 
(che) vol areate aruto. (that) you had had 
(che) eset arteacro arnto, (thet) they had had 


Conprrioxnat Moon. 
Present. 

so arres. I ehould have 

tu avreats, thou wouldsat have 
eglt avrebbe, he would have 
not arremmo, we should have 
wor atveste, you would have 
eam aurebbero, they would have 


By Francesco de Feo 


Perfect. 
to avret avuto, 1 should have had 
tu arresti aruto, thou wouldst have had 
egli avrebbe avuto, he would have had 
not avremmo avuto, we should have had 
vot avreste avulo, you would have had 
easi avrébbero avuto, they would have had 


INFINITIVE Moon. 
Preacnt —avere, to have 
Perfect—aver aruto, to have had 


GERUND. 
Preacnt—avendo, having 
Perfect—avendo aruto, having had 


PAaRtIcIrLe. / 
avuto(mas.), aruta (fem.), avué? (mas. pl.) 
arufe (fem. pl.) = had 


Vern Eesere (concluded). 
IMPERATIVE Moop. 
Singular. 

Set (acé-er) sta, be (thou) 
aia, he (you), Jet him or her be 


Plural. 
siamo, let us be 
state, be (yon) 
giano, be (you), let them be 


ScussuncTivrE Moon. 
Present. 

(che) to sia, (that) I (may) be 
(che) tu aa, (that) thou (may) be 
(che) eglt sa, (that) he (may) be 
(che) noi siamo, (that) we be 
(che) vot state, (that) you be 
(che) erst stano, (that) they be 


Perfect. 
(che) to sia stato, -a, (that) I have been 
(che) tu sia stato, -a, (that) thou have been 
(che) eglt ata stato, (that) he have been 
(che) novi siamo atati, -e, (that) we have been 
(che) vot state atati, -e, (that) you have been 
(che) esst siano stats, (that) they have been 


Imperfect. 
(che) to foest, (that) I were 
(che) tu fossi, (that) thou wert (were) 
(che) egii foese, (that) he were 
(che nos fassimo, that) we were 
(che) vos foate, (that) you were 
(che) east fdssero, (that) they were 


Plu perfect. 
(che) io fossi atato, -a, (that) I had been 
(che) tu fosst stato, -a, (that) thou bad been 
(che) egli fosse stato, (that) he had been 
(che) not fossimo stati, -e, (that) we had been 
(che) vos foste stati, -e, (that) you had been 
(che) easi fossero stats, (that) they had been 


ConprrionaL Moon. 
Present. 

10 sares, I xhould be 
tu sareati, thou would:t be 
egli sarebbe, he would be 
nos saremmo, we should bo 
voi sareste, you would be 
esst sarébberv, they would be 


Perfect. 
10 aaret stato, -a, T should have been 
tu sareatt stato, -a, thou wouldst have been 
egli sarehbe stato, he would have been 
noi saremmo stati, -e, we should have been 
vot sarcate stati, -e, you would have been 
eaai aarchbero stati, they would have been 


INernitive Moun. 


Present— ésaere, to be 
Perfect — éssere stato, to have been 


GERUND. 
Present—essendo, being 
Perfect —cessendo stato, having heen 


PARTICIPLE. 
afato (mas.), stata (fem.), stati (mas. pl.), stale 
(fem. pl.) been 


Exercise XI. 
On rue Verss Hasere axp Avere (continued), 


1. Se io avessi. 2. Se non avessi’ 3. Che 
egli abbia. 4. Che egli sia. 5, Che voi siate. 
6. Se noi non fossimo ’ 7. Se jo non foxsi. 
8. Exsi sarébbero. 9. Essi avrébbero avuto. 
10. Se avessi avuto tempo, tarei venuto. II. 


Se fosti. ..avrei. .. 12. Egli ssrebbe. . . 
so offi non fossero etati... 13. Avendo 
tempo... sard... 14. Easi son poveri, 


ma sarébbero ricchi se avéssero avuto.. . 


15. Aver. 16. Di aver. 17. Abbiate pazienza. 
18. Siato buoni. 
Norge. (i.) Tho infinitives ésaere and avere, 


and their third peraons plural sono, erano, 
furono, avevano, ctc., are often contracted into 
esscr, aver, son, eran, furon, eto. Son stands 
also fur sono, first person singular. 

Nore. (ii.) Se, if, must never be used with 
the conditional ; say. Se io avessi, and not: 
ae to avret ; be noi fossimo, and not ae noi saremmo. 


OBSERVATIONS ON THE Piurat or Novwvywys. 


1. All nouns ending m ca and ga form their 
plural in che and ghe, if feminine. and in chi and 
ght if masculine—e.g., la barca (bahreah), the 
boat, le barche; la paga (pahgah), the pay, 
le paghe ; tl monarca (monahr-cak), the monarch 
» monarchi ; sl collega (colléhgah), the colleague, 
‘ hi. 

2. Feminine nouns in cic and gia end in the 


LANQUAGES—ITALIAN 


plural in ce and ge. if the ia not accented—e.g, 
pioggia (pee-d-dgee-ah), rain, ptogge; bilancia 
(beelahn-chec-ah). scales, bilance. But if the 
tonic accent falls on the § of cia and gia, the 
nouns follow the general rule and change the a 
into e in the plural—--.g., bugia (boo-dged-ah) 
lie, bugie; farmacia (fahr-mah-cheé-ch), phar- 
macy, farmacie. 

Note. Whenever the omission of the ¢ 
might cause ambiguity the plural of such nouns 
may end in cie and gte—ey., camicia (shirt), 
audacia (audacity), and similar words, make 
in the plural camicie, auddcie, in order not to he 
confounded with camice (vestment), andre, 


audacious (adj. ). 


3. Nouns in co and go form their plural, somo 
in ci and gi, and some in cht and gli. 

(a) Nouns of two eyllables end in the plural 
in chs and ght, aw: cuuco (koo-6co), cook, euocht ; 


fuoco (fov-dco), fire, fuochs ; ago (necdle), aghs ; 
borge (borough), borght; luoga (place), luaghi, ete. 
Exceptions : il porro (the pig), i pores; (reco 
(Greek), Greci. 

(6) Nouns of more than two syllables in co ond 
in the plural in ci. as: amico, amict; nemico, 
nemici ; medico, medics» Auatriaco, Austriact. 

Exceptions: antico (ahntecco), ancient, antichs ; 
manico (mah-neeco), handle, manichi; wilico 
(rah-leeco), passage, valichts rammarico (regret) 
rammarichs ; carico (loaded), caricht ; caduco (frail, 
failing), caduchi; pudico (poodet-co), chaste, 
pudicht: opaco (opaque), opacht; — ubbriaco 
joobree-aheo), drunken, ubbriachi; dimèntiro 
(forgetful), dimentichi. All nounk having a 
consonant b-fore the syllable co end in the 
plural in chi. as: Tedeseo (German), Tedeachs; 
Polacco, Polaccha. 

(c) Nouns of more than two xyllables in go 
end in the plural in ght, as: albergo (inn, hotel), 
alberghi ; catalogo (catalogue), cataloghi. excep- 
tions : teolago, teologs ; geologo, geologi, and a very 
few more, all of Greek origin. 

4, Nouns ending in to simply drop the o in 
the plural. if the i is not accented, as: bacio 
(bah-chee-o), kins, baci ; giudizio (dgee-oodes-tzee-o), 
judgment, giudszs. 

But they have two's inthe plural, when they 
might be confounded with ot her nouns similarly 
sp:lt and of different meaning--e.g., princimo 
( preen-cheé- peeo), principle, augurio (ahoogodreev), 
good wish, make in the plural principit, augursi, 
in order not to b: ontounda with princips 
— auguri (diviners). But, as we have 
already seen, such nouns are also distinguished 
by the grave accent: princim, awyiri. 

If the tonic accent falls on the i of words ending 
in io, they follow the goneral rule, and change 
the o into i in the plural, thus ending in ii, aa: 
zid, 211, addin (good-bye), addii. 

Notre. The fh inserted between the c and g 
and the terminations of the plurals of the nouns 
ending in ca and ga, and some of those ending 
in co and go, is not sn irregularity. It is simply 
an orthographic sign employed to indicate | 
the letters c and g preserve the hard aound of 
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the singular, otherwise these letters would be 
pronounced cheh, dgeh, chee, dgee. The i of 
the nouns in cia and gia is also an orthographic 
kign, used to give the ¢ and g 8 anft sound before a. 
In the plural the ¢ is dropped, because it is no 
longer necessary, the sound of c and g being 
soft before the e. 


SSERCIZIO DI LETTURA 
(Manzoni, J] Promeam Spom, Cap. XT). 


Una delle pih gran consolazioni' di questa 
vite™ @ Pamicizia®; © una delle consolazioni 
del! amicizia è quell’ avere oa cui confidare 
un wegreto, Ora, gli amici non sono due a 
duo”, come™ gli sposi ; nuno ™, genoral- 
mente parlando"” ne ha pit d'uno"™ il che! 
forma una catena', di cui nessuno potrebbe 
trovar la fine’. Quando dunque un amico 
si procura’® quella consolazione di deporre'' 
un segreto nel seno d'un altro, da a costui la 
voglia di procurarsi'’? la stessa consolazione 
anche lui. Lo" prega, 6 vero”, di non dir 
nulla a nessuno’”; e una tal” condizione, 
chi la prendesse nel senko  rigoroso delle 
parole, troncherebbe™ immediatamente il 
corso dello consolazioni, (Continued.) 


Notes. (Expressions have been chosen which 
shall correspond as nearly as porsible with the 
oxact meaning of the Italian words). 1. Of the 
greatest consolations, 2. Life. 3. Friendship. 
4. To whom. 5. Entrust. 6. Now. = 7. In 
pairs. 4. As. 9. Everyone. 10. Gonorally speak - 
ing. 11. Has more than one of them (ne). 
12. Which (referred to the preceding sentence). 
13. Chain. 14. Of which no one can tind the 
end, 15. Procares himself. 16. Of depositing. 
17. Gives him an inclination to procure himself, 
1k. Him. 17 Ft is true. 20. Not to tell any- 
thing to anyone. 21. Such, 22. Were any one 
to take it in the rigorous sense of the words, 
23. Would cut short. 


C‘ONVERSAZIONR. 


Buon giorno (good morning), signore ; siete gid 
di ritorno (back) a Londra ” 

Si, perchd mia sorella é stata ammalata (ill) ; 
ma sand a Paragi fra due o tre giorni. 

Vi sono molti Inglesi nel vostro albergo % 

No, ma vi sono molti Tedeechi. Vi sono 
anche i duo médici italiani e le due rignorino 

lacche, che abbiamo conosciute a teatro 
in vorno scorso (last winter). 

Sano comodi gli alberghi in Francia ? 


Le camere (bed-room) sono ordinariamente 
molto larghe e il servizio 6 eccellente. 

Che cosa (what) avete comprato ? 

Abbiamo comprato due paia di guanti (gloves), 
un cappello © delle camicie. Le nostre amiche 
non hanno comprato niente (nothing), perche 
non avévano danaro. 

Che cosa avrébbero comprato se avéssero 
avuto danaro ? 

Esse avevano intenzione di comprare (to buy) 
un anello. 

Se avete sete, lic’é (there ia) dell’ acqua (water) 
e una bottiglia di vino. 

Grazie. 


Key ro Exercisr IX. 


In our garden we have fruit{s] and flowers. 
The boys have gathered some flowers for the 
visitors, and they have had [got] some money. 
The dresses of the ladies are in the wardrobe. 
Your hands are dirty. The workmen will 
have their wages (the pay) every week. The 
lamps are on the table. In the schools, in the 
churches, in the theatres, they have collected 
money for those damaged by the earthquake. 
The inhabitants are without shelter. The 
soldiers had orders to go to the damaged cities. 
There are many victims. The pupils will have 
paper, pencilx, and pens. The officers have 
given (gave) a dinner in honour of the English 
fleet; there have been (were) many toasts. 
They have opened a school for the deaf and 
dumb. Wo have many bottles of wine, but we 
have no corkscrew. We have not written the 
letters, because we have not. found the addrecace. 
When you [will] have written the answers you 
will be at liberty to go. 


Key to Exercise X. 


1. The hand has five fingers. 
of the boys. 3. A waggon drawn by two pairs 
of oxen. 4. The two right wings of the enemy's 
army were of ten thousand men each. 5. We 
shall be cold this evening. because we have no 
tirewood in the house. 6. We have bought some 
eggs and xome bread because we are hungry. 
7. Tam very cold; T am chilled to the bone 
(literally, I have chills in my bones). 8. Where 
aro the scissors ? There they are, on the table, 
together with the spectacles. 9. The ts 
have brought fruit(s) and flowers for the silver 
wedding of their masters. 10. On the death of 
her aunt that girl will have several thousands 
& yar. 


2. The laughter 


Continued 


FRENCH “r~ By Louis A. Barbe, B.A. 


IMPERFECT INDICATIVE TENSE 

The endings of the imperfect of the indicative 
are the same in all verbs. They are -ate, -aas, 
aif, -tons, -tez, -aient. This tense is used to 
exprees customary or repeated action, and, in 
narratives, to describe accompanying circum- 
stances, state, or condition : 
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Autrefois je le rencontrais tous lea jours, 
Formerly I used [to] meet him every day. 

Il venta, il pleuvad, le temps dait tréa rude, 
The wind [was} blowing, it [was] raining, the 
weather was very rough. 

Un bon feu fambait dans la cheminée, A good 
fire was biasing in the hearth. 


Imperfect Indicative Imperfect Indica’ive 


of Avotr: of Etre: 

I had, used to have: I was, used to be: 
7 avass, nous avions jf dats nous Hons 
tu avase =—s_( VOUS Avie tu ats tous cies 
el avait tls avaient il était sls éfatent 
elle avast ellesavatent elle datt elles ctatent 


I se pi Indicative of Donner: 


to give, was giving: 


je donnais il donnatt nous donnions 
tu donnais elle donnatt vous donnie: 
sls donnaient elles donnatent 


In expressions of time sl y a is equivalent to 
the English “ago.” It always precedes the 
words that indicate the length of time : 

Il y a dix minutes, Ten minutes ago. 

Il y a trots ans, Three years ago. 


Exercise XIX. 
Vocabulary 
Ia griffe, claw 
Chistuire, (f.), story 
Vhameur (f.), temper 
infrux (m.), intruder 
la journee, day (day-long) 
le lendemain, next day 
la chambre a coucher, la main, hand 
bed-room la mictte, crumb 
le chenevis, hemp-seed = le motneau, sparrow 
lea cheveur (m.), hair le mots, month 
le compagnon, com- viseau (m.), bird 


ale (f.), wing 

le bec, beak 

le biscust, biscuit 

le bouvreuil, bullfinch 
le bruit, noise 

la cage, cage 


panion le pain, bread 
la connaissance, ac- le pas, footstep, pace 
quaintance le plumage, plumage 


la poitrine, breast 
la poule, hen 

la prison, prison 

la proviston, stock 
le rebord, edge, sill 
le rouge-gorge, robin 
le secours, help 


le cou, neck 

la crovsée, window 

le danger, danger 

le déjeuner, breakfast 
le dos, back 

épaule (f.), shoulder 
exc preasion (f.), expres- 


sion le séjour, stay 
la fin, end la astrée, evening 
le fumier, heap of le son, sound, note 
manure le sucre, sugar 


le gazouillement, chirp la téte, head 

la gorge, throat la votx, voice 

le goat, taste la vue, sight 

aimable, kind, kindly hargneuy,snappish, «urly 
ample, ample heureuz, happy 

brun, brown intolerant, intolerant 
content, pleased jaune, yellow 

dour, sweet, gentle lustré, glonsy 


dur, hard moelleur, soft 
entre-baillé, slightly noir, black 

open rouge, red 
épara, thick rude, rough 
gas, cheery tacheté, spotted, speckled 
gentil, nice, amiable triste, sad 


varié, varied 
chasser, to drive off 
demander, to ask for 


amuser, tO amuse 
apporter, to bring 


attaguer, to attack donner, to give 
atitrer, to attract ébouriffer, to rumple, 
becqueter, to peck disorder 


caresser, to pet, caress égayer, to enliven, cheer 
charmer, to delight enjamber, to step over 
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saluer, ta salute 

saunter, to jump 

signer, to tend 

tirer, to draw away, 
rescue 

tourner, to turn 

trouver, to find 

muyabonder, to roan 
about 

naler, to Hy 

tolefer, to thutter 


fast, made 
mort, dend 


enfourer, to surround 

eredler, to waken 

fdcher, to anger 

filer, to warble, trill 

flamber, to blaze 

grater, toscratch, scrape 

houspller, to worry, to 
mob 

taquieler, to trouble 

passer, to xpend, pass 

rentrer, to come in, return 


endormi, asleep 
entendu, heard 


a travera, through méme, even 
autour de,wbout, around pendant que, whilst 
bren (before adjectives), presque, almost, nearly 
very quelyuefota, sometimes 
achora, outside souvent, often 
ne... jamars, never trop tard, tov late 
rife, quickly 


ouvert, open 
eu, seen 


TRANSLATE INTO FRENCH. 

You ask me for the story of my bullfinch ; 
here it ix. A friend of mine has a house in the 
country. Po sometimes spend the winter at his 
house. 7 hike the country in winter; you like 
the town better. Fach one (to) his taste. Two 
years ago | (have) made a stay of several months 
there, and whilst [was there | made the acquaint- 
ance of a bullfineh. He was a little bigger than 
asparrow ; his beak was thick, black, and hard ; 
his little eyes had a kindly expression. IT have 
never seen any plumage more beautiful, more 
glossy than his. His head was black and his 
breast almost as red as a robin’s, His wings 
were Kpotted with (de) red also. His voice was 
sweet, and [have never heard any notes softer 
and more varied than those which be warbled. 
He cheered me and delighted me. [tended him, [ 
petted him. When my breakfast was brought 
me. Il gave him his also. T gave him all that he 
liked most; crumbs of bread, little pieces of 
biscuit and of sugar. He pecked them in m 
hand. We were very good friends, he and J. 
The winter was rough, but that did not trouble 
us. A good fire blazed in the hearth. We had 
an ample stock, I, of books, he, of hemp-seed. 
We were both happy ; we were pleased with (de) 
each other. For birds, a cage is often only a 
prison. Hia was only a bedroom. The door of 
it was always open. Almost all day long he 
roamed about through the room, It did not 
belong more to me than to him. Sometimes he 
fluttered round me ; he jumped on my shoulder, 
and even on my head; he rumpled my hair. 
That amused him, and me too. He was a cheery 
companion. I have never had any nicer than 
that one. I did not spend all my evenings with 
him. When I returned ] used to find him asleep. 
He had his head under his wing. The noise of 
my footsteps uscd to wake him. He used to 
salute me with (pur) a little chirp. Next day I 
was awakened by my little frien But the end 
of my story is something very sad. One day the 
bullfinch finds the window slightly opened. 
Whilst I have my back turned, ho — quickly 
outside. Twenty paces from the house, there is 
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a large heap of manure, yellow and biack, where 
half a dozen hens scratch and peck. Itis nothing 
fine, but it is something interesting for him. 
From the ledge of the window he flies on to the 
manure heap. But he is an intruder. The hens 
have an (the) intolerant and surly temper. The 
sight of the bullfinch angers them. ey sur- 
round him, worry him, attack him. The noise 
attractame. J look through the window. Itis he; 
it is my poor bullfinch. I step over the window; 
I gu to the help of my littlecompanion. I drive the 
hens away ; f rescue him from their claws. It 
is too late. My poor little companion is dead. 


Kgy ro Exercise XVIII. 


1. Od peut-on étre mieux qu’au sein de sa 
famille ? 

2. On nous a dit de vous donner ceci. 

3. On obéit & ce roi parce qu’on le craint, 
mais personne noe l'nime. 

4. On dit qu’il est trés riche. 

5. Quiconque a fait celaest un méchant homme. 


@. Dl QUSIGU EL VUUS pur, AUpURIGeZ~lut, 
7. Je ne comnais personne ici 6 personne ne 
me connaft. ; a 
8. Si vous avez encore de ces poires, donnez- 
m’en quelques-unes. | 
9. Quelqu’un (on) demande & vous parler. 
10. Nous avons appris quelque chose de trés 
intéressant. . 
11. Jeconnais quelqu’un de plus puissant que lui. 
12. Nous n’avons pas fait grand’chose de bon 
aujourd hui. 
13. Il n’y a rien de plus agréable que de 
voyager & pied. 
14. Y a-t-il rien de plus surprenant que cette 
histoire ? 
15. Chacun de mes amis a remporté plusieurs 
rix. 
: 16. Faites & autrui ce que vous voudriez que 
Yon vous fit. 
17. J’ai parlé & Yun et & l’autre. 
18. Les vrais chrétiens ne médisent pas les 
uns des autres. 


Continued 


G E R M A N_ | Ce 


Plurals of Nouns 

XXXVII. Tho PuimalL or Prorer Nouns 
is formed in German as rarely as in English. 
Proper nouns shared by several] persons, and 
those employed in a collective sense, remain 
sometimes unaltered in the plural—for instance : 
bie beiden Franffurt (pl.), the two towns of Frank- 
fort ; or add an -¢, -¢n, on, -v, -@: Yudwig (a,), Louis; 
and bie beiden Ludwige (pl.) von Frankreich, the two 
Louis of France ; but also bie Ludwig (pl.) and 
bie Ludwigs (pl.); die ſieben Eduarde von England, 
the seven Edwards of England (also bie Eduard 
and die Gduarde); Maria or Warte (s.), Mary; and 
die Dtarien von Schottland, the Marys of Scotland, 
ete. Proper nouns of Latin and Grock derivation 
either remain unaltered, or form the plural like 
othor substantives of forciyn origin. 

XXXVI. The Douvsre Piura. Several 
substantives with the aame or double gender, 
and with the same or differeut meaning, form the 
plural in two different ways : 


Singular Plural Plural 
ber Mt, document, rie Aften, bie Akte, acts 
act of a drama documents 


rer Band, volume, and die ‘Bande, die Banrer, 


pad Band, ribbon volumes ribbons 

bie Bank, bench, rie Bane, die ‘Banfen, 
rie Banf, bank benches banks 

rer Bauer, peasant, dad vie Baueru, die Baner, 
Bauer, birdcage peasants  birdcages 

rer Bund, union, alliance tie Vinte, die Bunde 
rat Bano, bunch unions bunches 

bad Geſicht, face, vision die Geſichte, die Geſichter, 

visions faces 

ber Laden, shop, bie Caden, die Baden, 
shutter shops shutters 

ber Schild. shield, bie Schilde, die Schilder, 
das Schild, signboard shields sign 

der Strang, bunch of die Straufe, die Strauße 
flowers, ostrich bunches of  oatriches 


flowers 
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1. Several other nouns form a double plural 
without, and some with, different meaning 
—e.g.: das Gaftmal (6.) banquet, feast, die Saft. 
male (pl.) and bie Gaftmaler (pl.); das Band (s.) 
tie, ribbon, die Bande (pl.) [der Natur, des Blutes, 
tes Gejeges], the ties [of nature, of blood, of law], 
and bie Banter (pl.) ribbons; der Ort (@.) place, 
locality, bie Orte (pl.) places, and die Orter, 
communities ; bas Wort (s.) word, vie Worte ( pl.) 
words, and die Wérter (pl.) words in the sense of 
vocables ; bas Land (@.) country, dle Yante (pl.) 
(rhetorical form] and die Lander (pl.) countries. 


Interrogative Pronouns 

XXXIX. The IxterRocative PRONOUNS 
are : (a) wer? who ? (b) was? what 7? (c) welcher (m.), 
welche (f.), weldjed (n.)? which? and (@) was fir 
cin (m. and n.), cine (f.)? what sort of ? Wer 
and wat are used substantively ; the former 
applied to persons, the latter to objects. The 
declension of (a), (6), (c) is: 


Piural 


{c) for ali 3 
genders 





| welcher — 
nom. wer was welche welche 
welches J 
* welches (en) 
gen — — welcher welcher 
welches (en) 
f welchem 
dat. went — welcher welchen 
welchem 
welchen 
acc. wen was welche \ welde 
welded 


* Used in proverbs, etc.: Wes dae Herz veil iff, 
geht der Mund uber, Of what the heart is full, the 
mouth overflows. 


Wer fragt? Who is asking i 
do ? 


Examples : ) 
(6) Bas fagt bu? What do you my 
1, Welcher, welde, ia «always either 
connected with, or used with reference 


y or 

to, a substantive ; it has the character of an 
attributive adjective and is declined like one 
{see XXVI.] When used as an exclamation, it 
takes the shortened and indeclinable form 
weld, similar to the demonstrative pronoun 
feldver, folds, and mancher (many a), mand ein. In 
this case it is either followed by the substantive 
with or without an adjective, or by the indeti- 
nite article—for instance : welch finer Tag, what 
a} beautiful day ; weld) ſchoͤne Landfdaft, what [a] 

utiful landscape ; or, with inserted indefinite 
article: weld ein fdoner Tag, weld) cine [chine 
Landſchaft. 

2. The indefinite article can never precede the 
interrogative pronoun welder, whilst it may 
precede the demonstrative folder: ein folder Tag ! 
sucha day, but weld’ cin Tag! what a day, and 
never ,,ein welder Tag!“ 

3. Wad fit? What sort of ? which? cannot be 
declined, and is used in direct connection with 
substantives denoting materials and abstract ideas 
—for instance: Wae fir Wein ? What sort of wine / 
was fit Glaube? which creed? In all other cases 
the indefinite article is inserted : was fir ein Gut 
ift bas? what sort of hat isthat? The indefinite 
article is of course declinable. Without sub- 
stantive was fiir ein? takes the lengthened form 
was fiir einer (m.) ? wad fir cine (f.) ? mas fiir eistee (n.) / 
and is used substantively. (in having no plural, 
the plural of was fir cin is expressed by was fiir 
welche? . 

4. If the interrogative pronuun was? (what 7) 
is used with the prepositions an, auf, uͤber. mad, 
zu, etc. [see xxv. ], it is replaced by the adverb 
we, contracted with the prepositions (weran / 
worauf wortber 7 wenad? wozu? etc.), the latter 
being placed at the end. For the sake of 
cuphony an rt is inserted between two vowels. 
It is not usual to say: An wad tenfen €ie? What 
are you thinking of? but: Weran tenfen Cie? 
nor. Zu was dient dieſes Mad? What purpose 
does this wheel serve { but: Woyzu tient dieſes 
Rad? 

Prepositions 


XL. The following is a complete list of the 
German prepositions arranged according to the 
cases ruled by thein : 


PREPOSITIONS GOVERNING THE GENITIVE: 


anjtatt’ (or ftatr), um... willen, for the 
instead of sake of 
au’§erbalb, outside of, un beſchadet, without 


(without) 
Ried fette, this side of 


prejudice to 
un geachtet, despite, 


halber (or halben *), although 
on behalf of un‘terbalb, beneath, 
jen ſeits, that side of below 
in’nerhalb, within un‘ivett (or unfern f), 
frajt, by — of not far from 
wilingsf, along vera ge, in virtue of, 
laut, according to by means of 


* Is always preceded by the substantive : bes 
Heben Friedens balber, for the sake of ſdear] peace. 
+ Also used with the dative. 





a i 
" oo — ot Ave, 


vermit‘tel (or mittelé), 
means of * * on account of 

v berhalb. above aufelge F. aooording to, 
trop}, in spite of in consequence of 

Preposrrions Governma rae Dative: 
aug, out of, from nid (zunaͤchſt), 
auger, except naxt to 
bet, near, about, with nebſt, with, together with 


bitnen, within 
entgegen, against 


ob §, on account of 
fammt, together, with 


gegenü ber, opposite ſeit, since 

gemag’, according to yor, froin, of, by . 
mit, with ju, to 

nad, after zuwi der, contrary to 


Preposrrions GovERNING THE ACCUSATIVE: 


bis, till oh'ne. without 

butd, through um, for, about, around, 
entlang J, along on account of 

fir, for witer, against, 

geqen, against, towards — contrary to 


For the prepositions governing alternately the 
dative and the accusative, and for the contractions 
of prepositions with the definite article, see XXV. 


Classification of Verbs 

XLI. Tho classification of verbs is mont. 
important, as it is the basis for the rules con- 
cerning the employment. of the auxiliary verbs 
fein and haben. 

As regards their dependence and influence on 
other nouns, the verbs can be classified as follows : 
(a) snéransitive, (b) transiive, (c) reflertive and 
reciprocal [see 5), and (d) smpersonal verbs 
[yee 6]. 

(a) Intransitive verbs want no completion to 
convey their full meaning—for instance : die 
Sonne ſcheint, the sun shines ; der Want blatt, the 
wind blows, ete. 

(6) Transitive verbs require the aid of objects 
in the accusative to make their meaning fully 
obvious—for instance > das Kind liebt perme Eltern, 
the child loves its parents, etc. Transitive verbs 
cau always be brought into the passive form if 
the object (accusative) is made the subject (nomi 
native)—for instance : tle Gleam werden ven ihrem 
Kinde geltebt, the parents are loved by their child. 

1. There are some verbs which require com- 
pl-tion by a noun in the genitive or dative—e.g.: 
betir’fen, to require, want ; rater, do advise, cto. ; 
id) bedarf deiner, L want lof} thee ; and rate ai, 
advise me. These are not counted amony the 


* Can be alternately preceded or followed by 
the substantive: Wegen des lieben Frietene, or 
bes lieben Grietens wegen, for the sake of [dear] 


ve. 

Par Ales used with the dative, if prereded hy the 
substantive—for instance: Einem Berichte zu— 
felge (dat.), according to a report; but: Zufelge 
eines Beridvtes (gen.). 

+ Also used with the dative. 7 

§ In poetic speech also with the genitive ; 
Ob dieſer Kunde (gen.) herrſchte Traner rings im Land, 
On account of this news mourning reigned 
throughout the land. 

| Sometinies used with the dative, and very 
rarely with the genitive. 
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transitive verbs, the characteristic of which is 
the power to govern a noun in the accusative, 
but among the intransitive verbs. 

2. Other verbs are used with prepositions and 
are thus connected with complementary nouns 
in the cases required by the prepositions—e g. : 
wit lachten fiber ihn (acc.), we laughed at him ; 
er ftrebte nach Reichtum (dat.), he strove for wealth, 
etc. Bear in mind the essential difference 
between the prepvsitional-arcusative of — the 
intransitive and the object-accusative of the 
transitive verbs, A 

3. The same difference occurs in the case of 
the accusative determining the measure and 
answering to the questions: how much! how 
far? how Jong? ete., which always determine the 
sntranailive character of the verb—for instance : 
der Kauf'mann wey den Bucer, the merchant 
(grocer) weighed the suyar (transitive); but: 
rer Sucter wog zehn Brunt, the sugar weighed ten 
pounds (intransitive with accusative of measure). 

4. Intransitive verbs can also be brought. into 
the passive form by the introduction of the 
impersonal ¢é, it: bie Senne ſcheint, the sun is 
whining ; and: es wird yen per Sonne geſchienen, 
which, though correct, is « clumsy form and 
bhould not. be used. 

5. Sone verbs are only used in connection 
with certain personal pronouns, in the sense 
that the action is reflected upon the acting 

rson. Tho complement (object) is here 
identical with the subjoct—for imstance: 3d 
fehne midds nad cheag, J long for something ; 
ev ſchämt fib, he is ashamed, ete. These are 
called reflective verbs. Uf the acting persons are 
in the plural, a reciprocity of reflection may take 
place, in which case the verbs are called 
reciprocal: ſie ärgerien cutancer, they annoyed 
one another (each ot her). 

6. Impersmal verbs denote either natural 
phenomena ascribed to inpersonal agency, and 
ary therefore used with the impersonal es, it; 
(examples: es regnet, it iN raining ; es donnert, 
it is — ete.) ; or the Impersonal action 
of certain feelings or sensations on persons : 
es hungert mids, Tain hungry [it hungers me], ete. 
Verbs are also used impersonally to denote 
occurrences due to some impersonal motive 
power ; ¢s gicht cin Wie'derſehen, in the sense of 
there is the possibility of seeing each other again. 

7. Many verbs belong alternately to both 
aj ahe transitive and the intransitive— 
according to their relation to the object of the 
sentence, 


EXAMINATION PAPER XI. 


1, Which are the plural inflections of proper 
nouns ? 

2 What rule determines the use of the 
interrogative pronouns wer? and wad? 

3. What are the relative positions of the 
indefinite article and the shortened form 
of weldver [wel dy’) / 

4. By which compounds is the interrogative 
pronoun was replaced if it is used with 
the prepositions anf, liber, nad, zu; and what 
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has to be kept in mind with regard to 

euphony? - 

Which preposition governs different cases 

according to its position before or after the 

substantive 7 

6. What is the chief guide in determining 
whether a verb is transitive or intransitive / 

7. To which class belong those verbs that 
require, for the completion of their meaning, 
# noun in the genitive or dative? 

8. What is the characteristic case of the sub- 
stantive governed by a transitive verb ? 

9, What is the difference between the accu- 
sative of measure and the object-accusative 
with regard to the verb? 

10. How can sentences with intransitive verbs 
be changed into the passive form / 

11. Have the impersonal verbs a larger scope 
in German than in English; and to what 
feelings, sensations, or ideas is the supposed 
impersonal action extended 7 


Exercise 1 [see last lesson]. Change the 
resent. tense in the following sentences into the 
unperfect and pluperfect. (Mind the arrange- 
ment of the sentence with regard to the past 
participle and finite verb.) 


Ich nehme das Geld; ber Knabe ftiehlt einen Apfel; 
] take the money; the boy steals an apple; 
wae geicicht? ih leſe etn Bud; ibe febt 
what happens? Iam reading a book ; you see 
Nidhte ; geben Sie — nichts ? * du verbirgſt 
nothing; do you give nothing? thou hidest 
enya; wir werfen den Ball: rie Dame fpridt 
sumething ; we throw the ball; the lady speaks 

enaliſch; ich eſſe Erd'beeren; 

English; I eat strawberries ; 

er vergißt alles. 
he forgets everything. 


Exercise 2. Insert the correct plural termi- 
nations of the following words with double 
plural form: 

Dad Luftipiel Hat vier Aklt ...; in ſeinen Träumen 
The comedy has four acts; in his dreams 
hatte er ſeltſame Geſicht ...: Die Ritter erheben ibre 
he had queer visions; the knights raised their 
Schilde ...; des Richter brachte Cie Mie. ... Mlle 
shields; the judge brought the documents; all 
Hatten bleidve Geſicht. ..; die Schild... über den Kaden: 
had pale faces ; the sign-bourds above the shop- 
tliren waren gemalt; wie viele... 2... haben Sie? 
doors were painted; how many volumes have you? 
Dib —— Des Hutes find vor; bie... . der Vogel 
The ribbons of the hat are red; the birdcages 
waren aus Geld; die ...... . fennen das Wetter. 
were of gold; the peasants know the weather. 


Exercisk 3. Insert in the blank spaces the 
luissing interrogative pronouns : 

..... iſt dieſer Herr ? ... meinen Sie? 
Who is this gentleman? What do you mean? 


Faas ois Gut itt bas? ...... gebcrt dieſes Buch? 
Whose hat is this ! To whom belongs this book ? 
ee faben Gite geftern? ....... Manne 


Whom did you see yesterday? To which man 
* Be careful about the arrangement of the 


gehert bas Beet? ..... Pame fennen Tic 
belongs the boat? Which lady do you know? 
ror Kinder follen eingeladen werden 7... . . glaͤnzender 
Which childrenare to be invited? What(a] brilliant 
Spieler er iff! ...... fdone Rind fahen Cie? 
player he is! Which beautiful child did you see ? 
ſchoͤnes Rind ! Leute 
What [a] beautiful child! What sort of people 
find fie? ....... Getranfe befteliten Sie ? 
are they? What drinks did you order ? 
ot it a Aer ahaa ie Frau war ¢é 7? 
What sort of woman was it ? 


Exercise 4. Insert the missing words and 
terminations in the cases required by the 
prepositions : 


Diesfeits ... Maner (f.), innerhalb... Garten. . (ss.), 
On this side of the wall, within the garden, 
fland etn Mann inmitten ... Wtefe (f.). 
steod a man in the midst of the meadow. 
Bufolge cin... Beridht . . (m.) war der Feind geflohen, 
and: Gin. . Bericht. . gufolge war der Feind gefichen. 
According to a report, the enemy had fled. 
Trop mein. . Warnung.. (f.) fyrad) er mit ibm: 
In spite of my warnings, he spoke with him ; 
um... Otinmel. .(m.) willen! Mein... Hauf.. qeqeniiber 
for heaven’s sake! Opposite to my house 
wohnt cin Schneider fett ein. Sahr..(m.); ich cffnete 


lives a tailor since a year; 
(a tailor has been living for a year) I opened 
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mittelt .... Schlüſſel.. (m.) vie Thre. Sit 
the door with (by means of) a key. Since 
Shr... Mbreife (f.) ſah ich ihn nicht mehr; 


your departure I did not see him any more ; 
wit fpagierten dard)... Garten (m.) gegen... Wald (m.); 
we walked through the garden towarda the forest ; 
et tat ed wider mein. . Willer (m.). 
he did it against my will. 
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Keys to EXercises IN Ex aMINATION 
Parrr X. [page 2u02]. 

Exercisk 1. Imperfect: Ich band einen Kranz: 
der Vogel fang; das Reh ſprang und tran; vas Aleve 
Qelany ; wir tranfen Wein; dad Wafer rann ins Thal; 
er ſchwamm ausgezeichnet: ich ſaß im Garten: dad 
Schiff fanfs dre Glode klang faut; der arme Mann 
bat, ete.; ich gewann dad Spiel s er beſaß ein Hane, 

Perfect: Ich habe cinen Kranz gebunden: der Bevel 
hat geſungen; tad Reh iſt geſprungen and hat getrunfen;: 
das Werk ift qelungen; aviv babe Weis getrnuufen; 
dad Waffer iſt ine Tal geronnens er ut auegezeichnet 
geſchwommen;: ich bin tat Marten geſeſſen; dae Schiff 
iſt geſunken; die Glocke hat lant geflungens; der arme 
Mann hat um eine Unterſtützung gebeten ; id) habe dass 
Spiel gewonnen: er hat ein Hans bejeffen. 


Exercrse 2. (Gin folder Freund iſt ſelten: ſolch 
ein Freund it ſelten; er it der Sohn dieſes Manned 
und jener Frau: wir fyrachen mit dieſem Knaben und 
mit jenen Maͤnnern: fie ſprach viel von ihrer Tochter 
und von deren Erfahrungen: bee Himmiel iſt jenen 
gnädig, die ihn anrufen; dee Jäger marſchierte hinter 
ſeinem Herrn und trug deſſen Gewehr; ich vertraue 
demienigen, welcher mir vertraut: iſt dies Ihre Frau? 
Mein, dieſes iſt meine Couſine; died find ihre Schweſtern 
und deren Gatten; fic antwortete, fie wuͤrde denjenigen 
Mann heiraten, der ihr am beſten gefiele. 

Exerciser 3. (a) Ee iſt eine Freude, einen ſolchen 
Sohn yu haben. (Fin ſolches Ungluck! Eines folder 
Mannes Sohn ſollte ven anderer Art ſein. Wie lonnten 
Sie einer ſolchen Fran cine ſolche Unhöflichkeit ſagen? 
Gin ſolcher Tag iſt ſchrecklich. Ginem ſolchen Künſtler 
muß man einen ſolchen Irrinum verzeihen. Ginem 
ſolchen Manne, einer ſolchen Frau, einem ſolchen Kinde 
bin ich noch niemals vorher begegnet. 

(6) Solch ein Skandal wegen fold) einer Kleinigkeit! 
Solch eines Mannes Pflicht i Großmut;:; ſolch einem 
Ungluͤck gegenuͤber it der Menſch wehrlos; fold) einen 
Fall habe ich in ſolch einer Familie nod nicht erlebt! 


Continued 
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VARIETIES OF BIRDS 


278, Gull 279. Herring Gull 280. Eagle Owl 281. Yellow-crowned Penguin 282. Bine-fronted Amasoa 
me Parrot 283" Back Onenceat 284. Pigeons 3285. Buzzard 286, Nut-hatch 


(Photographs by Pref. Bentley & Messrs. Dando, MoCielan, Newman, Reid) 
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FEEDING & MOVEMENT oF BIRDS "sui 


Carnivorous and Vegetarian Birds. Hoppers, Walkers, Runners, 17 
and Climbers. Organs of Flight. Swimming and Diving Birds 


Boat 
euntiuved frm 
pore S918 


By Professor J. R. AINSWORTH DAVIS 


FOOD OF BIRDS 

Birds of Prey. Eagles, falcons, hawks. 
harriers, buzzards (285], and the like are adapted 
for the pursuit of — only by possession 
of strong hooked beaks, powerful talons, and 
keen powers of vision, but also by the swiftness 
of their flight. Many of them—for example, 
falcons—are able to poise themselves, appar- 
ently motionless, in the air till some such prey as 
a young rabbit or small bird is discovered, 
and then swoop down upon the victim with 
almost incredible rapidity. 

Carrion Eaters. The carrion feeding 
vultures are able to detect dead animals from 
very considerable distances by means of their 
keen sight, andare extremely gluttonous. The 


little Egyptian vulture (Neophron percnopterus) 


of North Africa, India, and part of Europe, is said 
to devote its attention to the bones of carcases 
which have been picked clean by other carrio 

eaters. In Spain 
it is known = as 


the ** quebranta- 
huesos ” (bone 
smasher), becausd 


it breaks bones by 
carrying them to a 
height in the air 
and letting them 
fall on rocks. 

A similar habit 
is attributed to 
the bearded vulture, 
orlammergeicr 
(Gy pactus barbatus), 
and possibly tor- 
toises may be 
cracked in tho 
same rough-and- 
ready manner. 
Pliny asserts that 
the Greek poet 
Aachylus was acci- 
dentally killed by 
some such _ bird, 
which mistook his 
bald head for a 
convenient boulder 
on which to drop 


its Pry 

he Snake's Foe. The curious African 
secretary bird (Serpentarius secretarius) is a long- 
legged form which pursues all sorts of small 
animals on the ground, and is particular] 
partial to snakes. The reptile is assailed wit 
Simultaneous blows from legs and wings, the 
latter also serving as a shield. In South Africa 
the bird is often tamed, rendering valuable ser- 


vice by the war it wages upon poisonous serpents. 





287. MARTINS CHASING INSECTS 


Owls [280] avoid competition with the ordin- 
ary birds of prey by feeding at. dusk and dark, 
such small creatures ax rats and mice bulking 
largely in their diet. 

neect-eaters. The tribe of insects supplies 
many birds with food. Swifta, swallows and 
martins (287) hawk for them on the wing during 
the day, and the night -jars inthe gloaming. Tits, 
creepers, nut-hatches [286], and the liko pursue 
them on troes, where also they are exposed to 
attacks from the powerful beaks of peckera. 
Caterpillars are oagerly sought out by many 
small birds, and those which are too well pro- 
tected by bristles to suit ordinary digestions 
are acceptable to the cuckoo. The grubs and 
pupe of insects which live in the soil are 
probed for by many strong-billed birds, and 
insects in all stages inhabiting fresh water are 
by no means free from the ravages of wagtails 
and many other feathered enemics. 

Fish Feedera. 
Fishes, again, are 
a very favourite 
kind of food with 
numerous birds. 
Sea -eaglos and 
oxpreys live montly 
upon them, and 
the Kamo is trac 
of Jarge numbers 
of aquatic forms. 
In average cases 
the beak of a finh- 
eater in clongated 
and tapering, often 
with a bent or 
hooked tip, as seen 
in the black cor- 
morant (288 |, which 
fishes along = the 
coast, Gulls and 
their allies go for 
ther from the land, 


and the albatross 
aflects the open 
ocean. Nor are 
fresh-water finhes 
free from — foes. 
Long-logged 
waders, such as 


herons, angle for them in the shallows, and 
kingfishers pounce down upon them from 
branches overhanging streams. 

Some birds —for example, the divers — are 
able to pursue their finny prey a greater or 
less distance under water, and this habit = 
carried to an extreme in the penguins, the 
wings of which have been converted into 
efficient paddles [281}. 
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Worm-zeaters. Worms of all sorts figuro 
in the dietary of a host of birds, some of 
which possess long beaks adapted to probe 
for them in the earth, as well seen in the wood- 
cock. The same ia true of the kiwi of New 
Zealand, and here the nostrils are at the end of 
the long beak, instead of at its base, this being 
apparently an arrangement for smelling out the 
wriggling prey [277, page 2213). 

Sholl-fish of various kinds are also used as food 
by a number of birds. Gulls ravage cockle-beds, 
and the oyster-catcher, or sea-pie (Heematopna 
omralegua), hunts for molluscs (and crustaceans) 
on the shore. The snails and slugs of the land 
and the snails of fresh water receive many atten- 
tions at the beaks of their enemies, and the 
thrush has Jearnt tho 
art of cracking the 
hard shells of snails on i. 
some suitable stone, to “ “ 
which it returns again — * 
and ngain with fresh 
victims. — 

The brond billk f4, 
ducks und = oswans, | - 2 y* 
which are adapted for fig 4. 
feeding upon small 
worms, snails, — ete., 
contained in mud, have 
extromoly Kensitive 


—— se _. —- 








rhythmically contracts and dilates, thus bringing 
oe to bear upon the food contained within 
it. Small stones and other hard objects are 
constantly being swallowed, which pass into 
the gizzard, there to play the part of millstones. 


MOVEMENT OF BIRDS 


Hopping, Walking, and Running 
Birds. Adaptation to flight has profoundly 
affected the structure of birds in a largo number 
of ways, some of which may be gathered from the 
appended illustrations of the skeleton of a fowl 
[288) and of an — [200]. the latter dis- 
articulated and displayed. Of course, most of 
these p-culiarities are still possessed by birds, 
such as ostriches, which have lost the power of 

flight. The somewhat 
boatshaped body is 
supported by a strong, 
bony framework, which 
allows of but little 
movement from side 
to side, largely because 
the joints of the back. 
bone are here, for the 
*'-| most part, closely fused 
together. The incon- 
venience of this ar- 
— Tangement is com- 
Sy EL pensated for by the 


edges, and alto a —— fact that the neck is 
number of transverse — ica ce at | long and very flexible, 
ridges that serve as a ⸗ — 35as must have been 
Kort of strainer, In oe “at i] observed by anyone 
geese these ridges are — who has taken the 
of use for cutting — trouble to watch a 
through herbage, while living bird. Some of 
the = mergansers — find the joints of the short 
them helpful in (ail are free, but those 
Kecuring fish. at the end have fused 
In birds which affeet into a ploughshare 
a mixed diet, or feed - i} bone for the support 
on soft: vegetable food, wee _.f of the quill feathers of 
the beak is commonly that region. 
a moderately long eu, ‘ The Limbs. The 
cone, Soed cating age ss breastbone (sternum) 
birds, such as finches, ‘| poaseases a large pro- 
possess short strong — ijecoting keel to which 
conical beaks. oe | the muscles of flight 
Vegetarian) forms : are attached. The 
with beaks of peculiar —EE — —— — shoulder - girdle. to 
shapes or character, 288. SKELETON OF FOWL which the wing is 
such as crossbills, jointed on, consists 
parrots, and toucans have been epoken of of three bones, one of which is the collar-bone 
elsewhere. (clavicle), united with its fellow to make up 


Digestive Organs. As an example of 
the internal digestive arrangements in birds 
which swallow a good deal of hard food, we mav 
conveniently take the domestic pigeon (284). 
Hore the gullet is swollen into a | crop, the 
inflation of which gives Page ae iar appear- 
ance to a pouter. It is used for temporary 
storage and passes into a somowhat oval chemical 
stomach, from the lining of which the yastric 
juice is poured out. Then follows a rounded 
gizzard or mechanical stomach, with extremcly 
thick muscular walls and a tough lining. This 
organ makes up for the absence of teeth, for it 
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the familiar merrythought, which serves as a 
spring to keep the wings well apart. In the 
wing itself there are but three digits, the fourth 
and fifth fingers having disappeared. 

Owing to the conversion of the fore-limbs 
into wings, the hind-limbs are set on far forward, 
so that the body may balance peer upoa 
them. And, for their support, there are very 
long hipbones united to a region of the back- 
bone (sacrum) composed of a number of its 
joints fused together. In order to — rapid 


ion when on the 3 are 
fairl y long, and this has been brought eral 


MATURAL HISTORY 


in the same way as in ruminant mammals. Tits and nut-hatches (286) run up and down 
Beginning at the upper end, there is a rather the trunks and branches of treea with equal 
short thighbone (humerus), followed by a long facility. The writer has seen a nuthatch slight. 
shinbone, an elongated | | | on the surface of a 
shankbone — compar- | plastered wall, holding 
able to the cannon-bone on to the — slightest 
of a ruminant—and four irregularities, and 
toes. The little toe has ‘ maintaining iteelf in 
been lost. It will be the same position— 
seen that the bird walks head downwards — for 





on its toes—t.e., is digt- a 289 some time, without an 
. : ; ; . QUILL FEATHER , y 
ded — just like a hoofed Photographed by Prof. B. H. Bentley apparent effort. Some 
1 > 


of the sparrows, which 

The ankle is therefore raised off the ground, regularly came to the same window as 
and corresponds in position to the junction this particular bird and his mate to receive 
between shinbone and shankbone. No little hospitality, had learned the same trick. When 
irregular ankle- chimbing upwards, 
bones are to be [OUT TU | the short) strong 
seen here, how- 4 tail of the nuat- 
ever, for in the | hatch can be used 
interest of firm- | as u prop, and the 
ness half of them | same is true in a 
have united with |, greater degree of 
the lower end of | the tree - creeper 
the shinbone, and | (Certhia familiaria), 
half with the upper | which, when 
end of the shank- ; searching for food, 
bone. The instep- | regularly begins at 
bones of the the bottom of a 
wall or tree and 
gradually works its 
way up. 

n woodpeckers 


second, third, and | 
fourth toes are | 
fused to make up | 
most. of the latter. | 











Methods of and parrots {282] 
Progression. | ' the fourth as well 
Most small birds Serene eee oan the first foe is 
hop, some — ¢.g., 200. SKELETON OF OSPREY turned back wards, 
jackdaw — both 4 shun b. Lower jaw c. Radius d. Shoulder bones ¢ Humerus thuß constituting 


hop and = walk, ha g. Ulna A Ribs ¢ 1 hs gree = Shank o aH - on specialised climb- 
while others, such — ——— i Pad iy Thum and Augers PO” ing foot. Some of 
as game birds, the woodpeckers 
waders, and rooks, walk. In the flightless run- huve gone further, and have become throo-tocd 
ning birds, some of which vie with the fleetest by loss of the first digit, while the fourth has 
mammals in speed, not only are the legs of | become correspondingly cfticient. The hooked 


great length, but we beak of @ parrot in us 
find instances of re- [ useful in climbing as in 
duction in the number feeding. 

of toes already re- Flight of Birds. 
marked among such re Some of the special 


forms as ruminants. 
The American ostrich 
has only three toes, 
and the African ostrich 
but two [282], of which 
the inner one (third) 
is much larger than 
the other (fourth). 
Note also the absence 
of a keel to the breast- 


points in the structure 
F of birds having relation 
7 /. to flight have already 
* been mentioned, but 
ee there are still others 
which = demand con- 
sideration. The specific 
gravity of the body in 
less than in mammals, 
party owing to the 

i 





bone. ht and spongy nature 
Climbing Birds. of the bones. many of 
many cases the ; | which contain air-spaces. 


— of a perching — — — also a number 
ird is ® grasping organ : of membranous air-sacs 
of sufficient power to © quills j. Secondary quills 1, l. Thumb and fret Ruger” gs ae ith the 
used in climbing ungs, by w 
without any structaral modification. Thesharp same end is furthered. But, in spite of all 
claws naturally play an important part here. this, flying involves the expenditure of a vast 
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Natural Bridges. The earliest bridge 
was, without doubt, formed by the accidental 
falling of a tree across a stream, probably 
by the scour carrying away the earth and under- 
mining the roots, so that the tree overbalanced 
and fell on that side. Following the example 
set by Nature, it is an easy step to form a good 
bridge for a short span by placing two or more 
tree trunks side by side across a stream, and 
we may readily suppose that the branches were 
lopped off and used in short lengths laid across 
the trunks to form a very passable footway. 
A rustic bridge not far removed in pore 
from that described is shown in 1. We may 
grant this much as due to instinct or imitation ; 
it was not engineering. When, however, a 
wider span had to he crossed. so that some 
form of trussing was required, the necessity 
for invention arose, and with it the first bridge 
engineer. 


Truased Bridges. The simplest kind of 
trussing, and probably the earliest. would be 
what we now call in ita developed form a king 
post truss ; but for stiffening the bridge no struts 
were wanted, so that with the addition of a 
handrail it would appear in the form shown in 2. 
A greater interval as regards intelligence seems 
to exist between this form and the inverted 
truss [3], but we may account for its first origin 
by the overturning of one of the other trusses, 
and then the happy thought that instead of one 
of these on each side of the bridge, a series 
might be laid side by side to form a wider bridge, 
and so enable heavier traffic to pass from one 
side to the other. From these two forms 
it is a short transition to the more complex 
forms of the queen post truss [4] and the cor- 
responding tnverted truss [5]; and the observed 
effect. of a travelling road in depressing one 
strut and raising the other would lead to the 
cross-bracing in the central bay [7]. An 
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early type of timber bridge was one built in 
Glasgow, in 1832, in 34 ft. spans, as shown in 
7. It ws very simple in conatruction, and upon 
the same principle as the ordinary stone-yard 
gantry. Many timber bridges of this character 
exist across canals in various parte of the 
country, and there are also some acroga the 
upper reaches of the Thames. We need not 
trace the gradual improvements that were made 
even if it were possible ; it will suffice to notice 
the modern form of timber bridges for large 
spans, used principally for pioneer work in 
America, and shown in 8 and 9. In some of 
the larger spans wrought-iron rods or Jong bolts 
are used for the tension members ; they over- 
come in a very simple manner the difficulty of 
framing timber to withstand tensile stress. 
Some of these bridges are covered by wooden 
roofs. 


Brick and Stone Arched Bridges. 
To avoid the frequent renewal of bridges owin 
to the decay of the timber, or the accidenta 
destruction by fire, brick and stone arched bridges 
have been in use from very carly times, and some 
beautiful structures have been erected. In 
London we have Waterloo Bridge, of granite, 
with nine elliptical arches, all of 120 ft. span 
and 35 ft. rise; and London Bridge of granite, 
of five spans, the centre one 152 ft. 10 in. span 
and 37 ft. 10 in. rise, as shown in 10, and the 
other spans somewhat smaller. This bridge waa 
crected at an original cost of nearly half a million 
sterling, and has recently been widened by 
extending the footway over stone cantilever 
brackets on each side. A stone bridge of 200 ft. 
span over the Dee at Chester ix shown in 11. 
The largest masonry arch bridge in the world is 
the viaduct at Plauen, in Saxony, which bridges 
the valley of the Syra, and was only recently 
completed. It has a clear span of 205°4 ft., 
and a rise of 59°04 ft., and carries a roadway 
36°8 ft. wide with two 
pathways cach — of 
984 ft. width. The 
arch forms a composite 
curve, being struck 
from five centres, the 
crown having a radius 
of 3444 ft., the spring- 
ings 192 ft., and the 
haunches 98°77 ft. 
radius. It.was designed 
for loads which include 
a train of  15-ton 
waggons, or of three 
steam rollers, weighi 
23 tons each. The aro 
ring is built of bluish- 
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stone from the Theuma and —— 
na dara laid in cement mortar. At 


ings it is 13°12 ft. deep, and at the key 4°92 ft 
deep. The work wae started in August, 1903, 
* completed in the summer of 1905, the total 
cost being about £29,500, inclusive of about 
£1,000 spent in land purchase. The largest 
brick arch bridge is the Great Western Railway 
bridge over the Thames at Maidenhead, with an 
elliptical arch having a span of 128 ft., and rise of 
24 ft 3 in. 

Suspension Bridges. ‘ Next to a com- 
mon log or beam, the most simple and eas 
contrivance for establishing a constant commun)- 
cation from bank to bank of a river, or between 
projecting portions of an intervening gap, is that 
of a rope or flexible line ; indeed, the necessity 
must have given birth to the idéea.“ (Warr.) 
In India and South America animal hide and 
vegetable fibre were the chief materials employed, 
but in Bhootan, north-east of Hindustan, 
there is a suspension bridge with iron chains of 
such antiquity that its origin is lost in fable. 

Another ancient iron-chain suspension bridge 
exists in the Yun-nan province of China. In 
Kurope they do not appear to have been used 
before the eighteenth century. The first. in 
England was built over the Tees, near Middleton, 
in Yorkshire, about 1741. It was nearly 70 ft. 
long and only 2 ft. wide, consisting of a footway 
laid on chain stretched nearly straight. This 
in probably typical of the earliest: forms, the 
later method being to suspend the footway 
by vertical bars of different lengths from the 
curved chains, so that it may be kept level 
throughout, and the chains being hung with a 
greater dip are under leas tension. The reduc- 
tion of stress in directly proportional to the 
increase of dip, except for the extra weight 
of metal due to the greater length round the 
curve. 

A chain of uniform weight hanging freely 
takes the shape of a catenary curve, while if 
the weight be distributed uniformly over the 
horizontal width of span the curve will be that 
of a parabola, In practice the shape is usually 
that of a modified catenary. The great bridge at 
Freiburg, shown in 12, was 807 ft. span and 665 ft. 
deflection. Each of the main suspenaion cables, 
5§ in, in diameter, was composed of 1,056 lines of 
wire O12 in. diameter, passed through a boiling 
mixture of linseed oil, litharge, and soot, to pre- 
vent corrosion. The Menai suspension bridge, 580 
ft. apan, with a deflectlon of 43 ft.. consista of 16 
chains in four groups of 4, dividing the bridge 
into three lines of way, the central 4 ft. wide for 
foot passengers. and the two outer each 12 ft. 
wide for general traffic. The 16 chains were 
composed of links or bars of wrought iron in sets 
of five, 10 ft. long, 33 in. broad, and 1 in. thick, 
with a hole 3 in. in diameter bored in each end 
for the connecting pins, The entire cross-section, 
therefore, consisted of 5 x 16 = 80 bars, with 
a —— area of 80 x 3} x 1 = 260 
Bq. in. e Hungerford suspension bridge, first 
erected over the Thames and now placed 


it has ppearan 
the height of the banks upon wh { 
are placed, and although tlie rise of the tide 
Peaches to 36 ft., there is ample headway for 
ships to under without Io their masta. 
The Saltash Bridge over the Tamar, near 
Plymouth, is a unique structure designed b 

I. K. Brunel. It consists of two spans, eac 


formed of an elliptical iron tube, arched upwards 


and braced by wrought-iron rods to chains dip- 
ping similarly to those of a suspension bridge. 
It is, in fact, a suspension bridge with the pull 
of the chains resisted by the overhead arched 
tube instead of by anchor blocks buried in the 
ground on either side. 

Iron Girder Bridges. The earliest iron 
bridges naturally took the form of simple 
heams, but the limit of strength for this form 
was soon reached. The experiments of Fairbairn 
and Hodgkinson showed that hollow beams could 
be built over much greater spans, and following 
up the principles they discovered, they con- 
structed the Conway and Britannia tubular 
bridges, hke a long rectangular tube with flat 
sides and cellular top and bottom, the Britannia 
bridge over the Menai NStraite being shown 
diagrammatically in section by 18 and in pic- 
torial elevation by 14, where the greatest span 
ix 460 ft. in the clear. Bridges of this type. 
although based upon sound principles. did not 
meet with much favour, owing to certain 
drawbacks involved. They are in effect iron 
tunnels, are difficult to protect from corrosion 
inside on account of the steam from the locomo- 
live engines, and outside from the sea air. They 
also present a continuous surface of great area 
to the force of the wind, and the positions where 
bridges of such span are required are usually 
very ex e improvements introduced 
in the construction of modern bridges will be 
dealt with subsequently. 

Cast-iron Bridges. About the same time 
Telford was constructing cast-iron bridges, 
of which Southwark Bridge over the Thames at 
London is the finest example. It is the largest 
cast-iron bridge, the middle arch having a span 
of 246 ft. with a rise of 233 ft. The two side 
arches are 210 ft. span and 18 ft. 10 in. rise. 
The arches themselves consist of eight ribs 
with webs 24 in. thick and flanges 4] in. thick ; 
these are 6 ft. deep at the crown and 8 ft. at the 
springing, in 15 divisions attached by means of 
dovetailed sockets and wedges. The spandrils, or 
spaces between the arch and roadway, are filled 
up with cast-iron framing of diagonal struts, 
bearing cast-iron plates, upon which the roadway 
lies. Other bridges of the same type were built at 
Tewkesbury and elsewhere. One of the most 

leasing was built at Craig Ellachie. over the 
Spey in Inverness-shire, with a span of 150 ft. 
and a rive of 20 ft. It may be noted that 
cast-iron bridges were based u the principle 
of the arch, thus utilising the extraordi 
compressive strength of the material. 


Continued 
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THE TRIAL BALANCE 


Methods of Preparation. 
Errors Disclosed and Undisclosed. Compensating Errors 


Totals and Balances. 





By J. F. G. PRICE 


"THERE are in many cases factors other than 

oods and returns to be taken into account 
in order to arrive at a true statement of gross 
profit. For instance, there are the items of 
freight, duty, carriage, etc., which add ve 
largely to the cost. of purchases from abroad. 
We cannot exactly describe them as “ goods,” 
but neither are we at liberty to ignore the 
bearing which they have upon the question of 
gross profit. 


Trading Account. Evidently, we must 
have an account: more comprehensive in its 
title than the goods account, one that will 
embrace all itema which directly affect. gros« 
profit on trading. At the same time, we 
require that this account shall be easy of in- 
terpretation and analysis, and to that end we 
must take care that it in simple and concise. 
Our requirementy are met by the “trading 
account,’ which, unlike the goods account, 
ix not opened until the end of a business period. 
Under min plan provision iß made for the 
monthly —— of purchases, sales and returns, 
which have hitherto been posted to goods 
account, by raising separate accounts for pur- 
chases and aales in the private or in the general 
ledger, To the debit) of purchases account 
are posted the monthly totals of the invoice 
book, and to the credit of the same account are 
posted the monthly totala of the returned 
outwarda book, the difference between the 
two aides representing net purchases. 


Closing the Account. The account is 
closed by means of a transfer entry passed 
through the journal and posted to the ledger, 
crediting par haste account and debiting trading 
account with the amount of such difference. To 
the credit of sales account: are posted the 
monthly totals of the day book or sales journal, 
and to the debit of the same account are posted 
the totals of the returned inwards book for the 
period, the difference bet ween the two sides repre- 
renting net sales. Theaccount is closed by means 
of a transfer entry passed through the journal 
and posted to the ledger, debiting sales account 
and crediting trading account with the amount 
of the difference. The item “ stock in trade" 
or “stock on hand," instead of appearing in 
the goods account aa heretofore, is now shown 
in a separate account headed “Stock,” the 
amount on hand at the beginning of a period 
being on the debit side, in accordance with 
the rule for real accounta to “debit what 
comes in.” ~ At the end of the period, stock 
account is relieved of this old debit, being 
simultaneoualy burdened with a new debit. for 
the value of the stock on hand as ascertained 
by atocktaking. 
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Here, again, recourse is had to transfer 
entries in the journal. So far as the old stock 
is concerned, trading account has had the 
benefit of it, and we therefore credit stock 
account and debit trading account with the 
value of the stock at the beginning of the — 
period. But with regard to stock on han 
at the end of the trading period, it is clear that 
this muat form part of the goods purchased 
during that period, and perhaps there is, besides, 
some of the old stock still unsold. We must, 
therefore, relieve the trading account to the 
extent of the present value of the whole of the 
unsold goods reckoned at cost or under; and 
this we proceed to do by passing another tranafer 
entry through the journal, debiting stock 
acount and crediting trading account. So 
far, then, we have on the debit side of trading 
account two items: 

(a) Stock on hand at beginning of period, 
(4) net purchases during the period ; and on 
the credit side two items: (a4) stock on hand at 
end of period, (4) net sales for the period. 


Other Charges. But in many busineses— 
the wholesale confectionery business, for example, 
—freight. duty, ete., must be added to the cost 
of the purchases before we can arrive at a true 
balance of gross profit. Accordingly, an account 
headed “ freight. duty, carriage, etc.,” is opened 
in the general ledger, and to this account are 
posted all cheques and petty cash payments made 
throughout the trading period on account of 
imports and other purchases on trading account. 
If at the end of the period there are any out- 
standing accounts for freight. warehouse and 
rail charges, cartage, etc., they must be jour- 
nalised by debiting the carriage, etc., account 
and crediting a sundry creditors’ account. 
By this means the whole of the expenditure 
proper to purchases for the period will be shown 
regardless of whether it has actually been met 
or is still due at the time of stocktaking. The 
account is closed by means of a transfer entry 
— through the journal and posted to the 
edger, debiting trading account and crediting 
freight. duty, and carriage account, with the 
debit balance shown on the latter. 


Reproductive Wages. There are, more- 
over, a great many manufacturing concerns 
which purchase raw material and expend labour 
upon it, relying upon the sales of the finished 
product to return them a satisfactory gross 
profit. In such cases we should raise a separate 
account for reproductive, or manufacturing 
wages. Such wages are called reproductive 
because, although they represent an addition 
to the cost of the purchases, they also add 
to the value of the articles offered for sale, 


and may therefore be regarded as recover- 
able out of the sume realitod for sale Tho 
manufacturing wages account is thus a part of 
the trading account, and at the end of the 
business period will be closed by the transfer of 
the total net debit to the trading account itself. 

Gross Profits. We have now considered 
the chief ingredients in the trading account. 
It is a moot point whether cash discounts 
on purchases ought to bo included in the 
trading rather than in the protit' and loss 
account, but we need not discuss the matter 
at present. Special notice is to be taken of 
the fact that the trading account, consisting 
as it does of an aggregation of the balances of 
various subsidiary accounts, serves to focus the 
whole of the business operations throughout a 
given period which affect the ultimate gross 
profit. If there is, as there certainly ought to 
be, a credit balance on trading account, this is 
the measure of the gross profit earned, and the 
trading account is closed by debiting the amount 
of the gross protit thereto and crediting it to the 
profit and loss account. Where a combined 
trading and profit and loss account is adopted, 
it is scarcely necessary to make a journal entry 
for transferring the gross profit from trading 
to profit and Joss account ; it is sufficient, if 
the upper (trading) portion of the combined 
account is balanced off by placing the gross 
profit balance on the debit side thereof and bring- 
ing it down on the credit side of the lower (profit 
and loss) portion of the combined account. 

The Trial Balance. Before procceding 
to deal further with the balance thus transferred 
to the profit and Joss account, it will be well to 
retrace our steps a short distance for the pur- 
pose of considering in greater detail than we 
have yet done the table of debits and credits 
on page 490. That table, or trial balance. con- 
sists of a list of all the accounts in the ledger 
of X., as exhibited on pages 489 and 490, with the 
totals of the debit and credit entrics made on 
each account shown in two columns. The trial 
balance proves the correctness of the statement 
that as every debit in the ledger has a corre- 
sponding credit for a similar amount, the total 
of all the debits must at any time equal the total 
of all the credits. 

Upon reference to the table it will be seen 
that there are three accountsa—A, B, and C— 
with the same amount entered on the debit as 
on the credit side. This being so, the agreement 
of the gross totals of debita and credits will not 
be affected if these accounts are altogether 
omitted, since both gross totals will be decreased 
by the same amount. 

This principle may be taken a step further 
and applied to the cash account. The sum of 
the debits on that account is £1,145, whilst there 
is £20 on the credit side. If, therefore, £20 
be deducted from both sides, the cash debits 
will become £1,125, and the credits nil. This 
operation, also, has no effect on the agreement 

the gross totals, since each of them is reduced 
by the same amount—tiz., £20. 

The observant student will perceive that the 
amount now included in the debit column 


of the trial balance under the head of cash is the 
balance of the cash account given on page 489, 
such balance being obtained by deducting the 
lesser side of the account from the greater. 

Total and Balance Methods. The 
facts just considered point to two conclusions : 

(1) That those accounts which have the same 
total amount on the debit asx on the credit side 
may be omitted from the trial balance. 

(2) That it is necessary to include in the trial 
balance only the balances, and not the totals 
of the remaining accounts. 

To show quite clearly that we aro justified 
in arriving at these conclusions, and that the 
omissions may safely be made without impairin 
the usefulness of the trial balance, tho carefu 
attention of the student. is directed to the 
table on the following page, showing sido by 
side the two methods. 

This table should enable the etudent casily to 
understand why agreement is obtained between 
the totals of the debit. and credit columns of 4 
trial balance consisting of the balances of ledger 
accounta, since it shows clearly that tho balance 
of an account ix the amount remaining after 
deducting the same amount from = each side. 
Thus, in the case of “* Bank,” the amount of the 
smaller side—the credit —is deducted, leaving 
£414 3s. 2d. in the debit column, and nothing in 
the credit column. In the case of * Sales,” the 
smaller amount being in the debit column, the 
sum of £152 10s. Od. in deducted, leaving nothing 
to debit, and £6,547 106. Od. to credit. 


Closed Accounts Omitted. It is ob- 
vious, having regard to the amount of the 
purchases and sales, that all the accounts in 
Smith & Jones’ ledgers have not been brought 
into the trial] balance. Our personal accounts 
number only cight in all, while the transactions 
to which they relate amount to only some 
£1,700 to £1,800. The only reason for the 
omission of the rest of the personal accounts is 
consideration of space, and their non-inclusion 
does not affect the agreement of the gross totals, 
since their debits and their credits must be equal. 

The plan of preparing the trial balance by 
showing the totals rather than the balances of 
the several accounts has only one real recom- 
mendation, and even that is not applicable to 
modern methods of bookkeeping. hen every 
transaction was entered in detail in the journal 
and posted thence separately to the ledger, the 
trial balance on the total system provided an 
additional check on the accuracy of the work, 
in that the gross totals agreed with the totals of 
the debit and credit columns of the journal. As 
we have seen, however, modern requirements 
have forced the business community to adopt 
labour-saving devices in regard to accounts as in 
other matters. The existence of several journals 
would render the obtaining of such a check some- 
what difficult, and the result would hardly justify 
the labour entailed. 

The Balance Method. But there is 
another and more weighty reason for the ado 
tion of the balance system. A trial balance fade 
up of the balances of the open ledger accounta 
contains within itself all the materials necessary 
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Totals. Balances. 
Name of Account. —— — — 
Debita. Credlita. Delita. Credits. 
Bank * * * 4,621 17 3 4.207 14 1 414 32 — 
Cash bce as * F 87 16 & 74 14 2 12 IK 68; — 
Stock * — es - | £750 6 0 | -- «LT 0 0 — 
Purchases ca | (ea ; 620 0 0 | 16515 6 | 51144 BO — 
Na lem F sé ‘ie ‘ 1210 06 |; 6,700 0 0 — 6,547 10 0 
Wage... as re ee: 725 16 @ | - 725 16 0 | — 
Rularien 5 * 357 10 0 J 357 10 0! — 
Freight and carriage 146 8 6 “= 146 8 6. — 
Rent, rates and taxes 340 0 0 350 Gy — 
Dineaornt F F 75 14 6 241% Oo | 23 1 3: — 
Miscellaneous trade expenses. . 109 16° 2 J low i 2 — 
A. Black... ‘3 es * 206 40 5 & 6 200 1 6 — 
T. Hall... ; F ie 4 603 7406 0: Be — 
(4. Brown F lon 2 UK 2 lo tT} eg 117 — 
CG. Robstison ea 2200 Wy 22 OG 4 — iG 
VF. White : F 16 R&R 8 232 | 1 — 205 12 10 
J. Harri« Zu F —* oz 10 8 H2 10 F — 
N. Grey... : * — 14 61 7k 19 6 164 911 
W. Green ed F ae 20) 11 6 15s RO InG 3 1 * 
South, enpital account ‘ _ 1,500 0 00 1400 0 0 
Goer, cbrauwatnge seereceovanat oe a ee 0 6 -- 1566 0 6 tae 
Jones, capital account ui lon 6 8 2 1500 0 0 
Do. drawmg account ho OO 0 a 0 © 
Ll4022 68 7 14,022 4 7 9917 12 0 4917 Iz @ 


for the preparation of the protit and loss account 
and the balance sheet. with the exception only 
of the amount of the stock on hand at the close 
of the trading period. 

This reason alone would have been sufficient 
to bring about the adoption of the bulance 
method, in preference to the total method ; 
but) when it) is realised that there are in 
an busineas of moderate size many accounts 
where both sides agree in total —re., where debits 
equal credits—it scarecly necds be stated that 
the balance method in used by accountants 
owing to the amount. of labour saved by their be- 
ing able to omit such accounts from the trial 
balance. 


Object of Trial Balance. It is.the 
desire of every trader to aacertain periodically 
(1) what are his profits or losses ; and (2) what. 
is hia present. position as -regards aascts and 
liabilities. To obtain the anawer to these 
questions, he must. prepare a profit and loss 
acount and a balance sheet. But before he 
cummences to do this he must first know that. 
the work of recording his commercial trans- 
actions in his books has been correctly per- 
formed. The trial balance goea a very long way 
toward giving him this information, and it is. 
perhaps, no exaggeration to say that when a 
merchant or his accountant arrives at an agree- 
ment in his trial balance, he assumee the 
correctness of the work as a whole, and 
to the preparation of the profit and logs account 
and balance sheet. It should be mentioned, 
however, that there are certain errors which are 
not disclosed by a trial balance, and which may 
exiat, although the gross totals of the latter agree. 
That is a matter which will engage our attention 
presently, but which need not detain us now. 

The importance of the trial balance in relation 
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. the trial balance itself. 


to the final accounts—vtz., the trading and 
profit and loss account, and the balance sheet— 
cannot be over-estimated. Indeed, it needs very 
little consideration on the part of even a tyro to 
appreciate the necessity of proving the accuracy 
of the books before proceeding further. The 
manner in which the test of accuracy is applied 
is by the preparation of a trial balance. Lis, 
ax already shown, consists of a list of all the open 
ledger accounts, arranged with debit and credit 
columns, in which are entered the balances. It 
must be clearly understood that the trial balance 
forms no part of the general scheme of accounta, 
and is not entered in the ledger or any other 
book. It is made up on loose sheets, and its 
object is to ascertain if the debit and credit sides 
of the ledger agree. 


Errors Disclosed by Trial Balance. 
If the totals of the debit and credit columns 
of the trial balance do not agree, it is useless 
to proceed to construct the balance sheet 
until the cause of the difference has been ascer- 
tained. Before commencing a search in the 
ledger and other books, the bookkeeper will 
tirst make sure that the error is not in preparing 
The casting of the 
columns must be checked. If this does not 
result in discovery. the separate amounts must 
be compared with the accounts in the ledger to 
vee that the balances have been correctly brought 
into the trial balance, both as regards amount 
and the column in which they have been entered. 
The casting of the accounts must be 
checked to ensure that the balances struck are 
—— — an — haa pis omitted 

ause sides apparently agree, the castings 
must be carefully read: to see if by chance 
there is really a balance on the account that 
should be included. If these steps do not 


result in the discovery of the difference, a search 
should be instituted for an item of the same 
amount as the difference, as it may be that it 
has been posted to only one side of the ledger ; or 
the difference may be halved and a search made 
for the resulting amount, as it is possible that an 
item of that amount has been posted to the 
wrong side of the ledger. In auch an event the 
effect on the balance of the account will be twice 
the amount so posted. 


Other Measures. If nonce of the above 
suggestions result in the difference being found 
it will probably be best to call over the 

stings of the books of first entry into the 
ledger This, in the case of a large busi- 
ness, is a work of considerable magnitude, 
and is usually the last step to which recourse 
is had. In fact, the labour involved is so 
heavy that a system has been devised by 
shen: where a large number of ledgers are in 
use, it is possible to locate an error as being 
in a particular book, and thus save an immense 
amount of time in the event of the trial balance 
of the whole of the ledgers not agreeing. This 
system is known as sectional balancing or self- 
balancing ledgers, and will be explained in detail 
later. 

However small the amount of a difference 
may be, it must be traced, as there is always the 
danger that it representa the balance of two or 
more errors of large amount, and is not a simple 
error in itself. 

Hints on Posting. One or two hints 
with regard to the mechanical work of poating, 
with a view to guarding against errors, will not 
be out of place here. Care should be taken in 
forming ali figures ; fives, cighta, and threes 
should be quite distinct from one another, as 
should sevens and ninea. The tails of the 
two last-named numbers should not be carried 
down too low, or they may be mistaken for ones 
in the line beneath. Do not enter figures too 
close to the binding. The writer has a lively 
recollection of a search extending over weeks 
for an item of fivepence, which was at length 
discovered almost out of sight in the bound 
edge of the book. Care must be taken in the 
pounds column to keep unite under units, tens 
under tens, ete. In banks and other establish- 
ments dealing with large amounts, faintly 
ruled lines are provided in that column in order 
that the cashiers may strictly and yet casily 
conform to this rule. Post all debita first, and 
do not commence posting credita until the debits 
are exhausted. If it can be arranged, it is better 
for one clerk to post the debits and another the 
credita. 

Compensating Errora. It was stated 
on e that there are certain errors 
which the trial balance does not disclose. These 
may be classed genera as compensating 
errora. They are so called for the reason that 
they have a twofold effect. They are the 
more difficult of detection for the very reason 
that the trial balance does not reveal t and 
search cannot, therefore, be made for them 
at the time of balancing the books, as their 
existence is not known. They are brought to 


light by different means, according to their 
nature. This will be more clearly understood 
if we deal with specific instances : 

(1) INCORRECT CASH-BOOK ENTRY. 

An incorrect amount has been entered in the 
cash book as received from a customer. 

This would not affect the balancing of the 
books, for the incorrect amount entered as 
received on the debit side of the cash account 
will also be entered on the credit aide of the 
customer'saccount. The error will be discovered 
when counting the cash for the purpose of 
checking it with the balance of the cash account. 
If this operation be carried out daily, as dictated 
by ordinary prudence, the error would not 
have serious consequences, as it: would probably 
be discovered before the amount had been 
actually posted to the customer's account, 


(2) WRONG AMOUNT OF PURCHASE OR SALE. 

Entry of an incorrect amount in the invoice 
book or purchases journal. 

The amount will be posted to the ledger to 
the credit of the seller of the goods, and would 
alxo be included in the total of the purchasos 
for the week or month, ax the case might be, 
and posted to the debit of the goods or purchases 
account. This, it is clear, would have no effoct 
on the balancing of the ledger, and would not, 
therefore, be discovered at balancing time. 
It would not, however, be discovered so quickly 
as the preceding instance, for, as we have seen, 
the balance of the goods account docs not 
necessarily, or even probably, agree with the 
value of the goods in hand. And even if it did 
this fact would not lead to discovery at once ; 
for stock, unlike eash, is not. counted daily or 
even frequently, but at intervals sometimes of 
as long as twelve months. The error will prob- 
ably remain undetected until the monthly 
statement of account is received from the sellor 
and compared with the ledger account before 
being passed for payment. A similar error 
committed in the day book or sales journal 
would be discovered when rendering the monthly 
statement to the purchaser, who would —— 
repudiate liability if he had been overcharg 
and who should, of couse, call attention to the 
error if he has been undercharged 


(3) POSTED OR ENTERED TQ WRONG ACCOUNT. 
(a) An amount posted to the right sido of the 
wrong account. 
(b) An amount entered to the wrong account. 
Obviously, this will not affect the balancing 
of the books, as the amount appears on the 
proper side of the ledger. Suppose it be cash 
received from Y, but posted to the credit of X. 
The error will be discovered when sending in 
a statement of account to the former. He 
would point vut that he had not been credited 
with the payment, and a reference to the cash 
book would show that the sum had been erron- 
eously credited to X. 
If the error srose in the posting of a sale of 
it would come to light in the same manner 
by charging the person with goods he had not 
received. Upon hegring from him that he had not 
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(4) PURCHASE TREATED AS SALE. 

This would be posted to the debit of the cus- 
tomer, then included in the total of sales for the 
month, and posted to the credit of sales or goods 
account. The doubléentry principle having been 
observed, the balancing of the ledger is not 
affected. It should not be necessary in such a case 
as this to wait cither for repudiation by the sup- 
posed customer charged or for the statement from 
the person who sold the goods. An intelligent 
clerk would know from the name and address 
that, instead of being a buyer, the supposed 


customer ix really a seller, and an inquiry would 
result in the discovery of the error. Further, 


in a business of any size, a separate ledger 
would be kept for the accounts of sellers and 
another (or several) for ‘those of customers. 
The fact of anew account being necessary for 
a familiar name should lead to inquiry and the 
detection of the mistake. 


Danger of Double Errors. = (wing 
to the nature of compensating errors, their 
deteotion in nat a matter depending upon the 
correct balancing of the books, but rather upon 
common-sense and the alertness of the clerks in 
charge. Careless checking of atatementa of 
account. or failure on the part of a customer 
to notify an undercharge will result, in the 
Bhxence of other means of discovery, in an 
error of this nature remaining undetected. 
Too much atreas, therefore, cannot. be laid upon 
the necessity of a bookkeeper looking upon 
himself not as a mere machine for recording 
whatever is put before him, however improbable, 
but. of using his intelligence and making such 
inquiries as, from the nature of the transaction, 
appear desirable, in any case where a doubt is 
raised of the accuracy of the original entry. 

In the next chapter the profit and loss and the 
balance sheet are dealt with. Meanwhile, students 
are invited to teat their p by working the 
following exercises, aclected from a (rade II. 
Bookkeeping Paper aet by the Society of Arts 
in 1904. 

John Shaw, having opened an account with the 
Dales Bank, Ltd., by paying in £4,200 to hia credit, 
on Ovtaber 12, 1903. purchased (by cheque) on the 
following day. the Duchess Slate Quarry from William 
Black, the purchase price (after valuation) being 
—Froehold land and quarry, £2,350 ; stock of alates, 
£300; and machinery, plant, tools, ete, £350. 
The following were his transactions up to November 


24. Drew cheque £73 7s. 9d. for wages, 
and paid the same. 

Banked cash received for cartage, 
£4 2s. 6d. 

27. Made G. Hill an allowance for 250 
broken slates (invoiced on Oct. 19, 
1/03), and made a claim upon the 
railway company for the amount. 

28. Received chequo from G. Hill in 
settlement of his account, less 
5 per cent. discount allowed. 

Bought 3 tons of rails at £5 a ton 
from Rotherham Forge Co., Ltd. 

24, Sold Parker and Co. 1,500 slater at 
£7 4x. per 1,000. 

31. Sold D. Green 4,200 slates at £8 3s. 4d. 

per 1.000, 

Drew cheque and cashed same (for 
petty cash) for £11 TSe. dd., the 
petty cash being kept upon the 
imprest “system. 

Paid manager's salary for the month, 
£30. 

Drew cheque £68 38, 7d. for waxes, 
and paid the same, 

Recesved cheque £10 from Parker and 
(Cfo, (on aceount). 

Bought off and other stores from 
Blippery & Co. for £4 10r, 

6. Paid Sharp & Co. cheque £21 for 
legal charges, 

7. Parker & (Co's 
returned = hy 
honoured, the 
vame being Is. 

Drew cheque £70 &s, 4d. for wages, 
and paid the name. 

Banked cash received for cartage, 
£7 14a. 

Bought 10 ewt. blasting powder at £4 
a ton from Dynamite & Co., Ltd. 

10. Reeeived cheque from Parker & Co. 
for £10 (on account). 

16. Bought timber ftom D. Green for £16. 

19. Received cheque from railway com- 
jpany for elaim (in full) made Oct. 

7, 1903. 

21. Drew cheque for self for private 

purpose £20, and cashed same. 
Drew cheque £62 178. 6d. for wages, 
aud paid the same. - 

Pass the above transactions through the proper 
books to the ledger; balance the accounts aa on 
Nov. 21, 1903: bring dewn the balances and extract 
a trial balance. No profit and Joes account or 
balance sheet to be raised. 

Note. No particulars being given as to the petty 
cash cheque for £11 15a. 4d. this amount muat be 
entered in ane sum in the main cash book. Wages 
need not be paawed through the petty cash’ book 
in this cane. 


Nov. 5. 
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CLOTHING OF BIRDS 

Protection Against Cold. It is im- 
portant that the body of an aquatic bird should 
be protected against chilling. which is all the 
more necessary since the temperature of the 
blood is higher than in any other animals. This 
is effected in two ways. There ix a good deal of 
fat below the skin, which plays the same part as 
the blubber of seals and whales. And. besides 
this, there is an oi] gland under the skin on the 
upper side of the tail. By means of the beak 
this is applied to the plumage. which, therefore, 
never really gets wet. It may also be added 
that the large amount of air entangled in the 
feathers prevents the escape of heat from the 
body, and this applies to teas in gencral, not 
merely to aquatic ones, 


COLOURS OF BIRDS 


The colours of birds can be referred to the 
same classes as those of mammals, which have 
already been described [page 2156), and some 
of them will be illustrated in the later part 
of this lesson. 

Protective Colouration. = Protective 
colouration is exemplified by many eggs which 
are exposed to view, by most young birds 
which run from the cpg. 
and by a large number of ane 
adult birds of both sexes. i oe 
The last is more particu. a” ‘se 
larly true concerning ="; ff 3. 
female bires, which are: a, 
very often inconspicuous  * 


: wi 6A a 
or even dowdy inappear-  “¢, PP 


ance, their preservation = ae ae 
being more important for Cre. ge 
the species than that of — 
the more volatile males, 
which do not as a rule 
play so important a 
part in the rearing of 
the young. 

ive Colouration. Aggrcasive 
colouration is seen in some of the birds of prey, 
which harmonise in appearance with their sur- 
roundings, and are therefore pot so likely to be 
perceived by their intended victims. This, how- 
ever, is not so important as in mammals, for 
such forms mostly rely upon sudden and rapid 
flight for securing their meals. Beautiful court- 
ship colours are often to be noticed, generally 
in the male. as we shall presently see. Warn- 
ing colouration, advertising powers of defence, 
are exemplified some of the noisy and 
quarreleome friar-birds of the East Indies, and 
these serve as models to certain inoffensive 
orioles, which unconsciously mimic them, and 
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$13. TURKEYS “‘IN LOVE” 
Photographed by Prof. B. V. Bentley 


By Professor J. R. AINSWORTH DAVIS 


thereby are able to exist in comparative peace 
and quictness, Black and white recognition 
markings, as in the case of antelopes, are to be 
found in many of the plovers, and probably 
enable members of the same species to know 
one another at first sight. The jewel-like 
tints of humming birds perhaps have this signi- 
ficance. 
COURTSHIP OF BIRDS 

Tt is only natural that the tender passion, 
which quickens the sluggish pulses even of 
cold-blooded amphibians and tishes, should atir 
to its profoundest depths the restless bird-nature, 
which lives at an unusually rapid pace. The coy 
female is courted by devices of the most varied 
nature. It may be that the male is aided by colours 
of the most resplendent: kind. of which extreme 
CANeN ATE afforded by the bravery of the cock- 
pheasant [272] and the wonderful tail-feathers 
of the peacock | 268, facing page 2200) Even 
the familiar inhabitants of the farmyard iMustrate 
the same phenomenon, as may be seen in the 
turkey. of which the appended illustration [313] 
represents two “gobblers "with fully displayed 
plumage competing for the affections of a hen, 
the lady in this case appearing to fayour the 
suit of the —to our tastes — uglier lover. Some- 
fimes there is no great 
difference in the external 
appearance of the sexes, 


r — as in swans, our ilhustra- 
: tion of which [814)showsa 
mule ardently AWimming 

: os round his desired mate, 

“ Dance and Song. 

" There are ao number of 

* ast Ne — birds in which the brightly 

oy coloured oor otherwise 


decorated males execute 
strange love antics and 
amatory dances, which 
are not without = their 
effect on the opposite sex. 
In many forms comparatively dull plumage is 
fully compensated for hy the possession of 
powers of song, and such love-ditties constitute 
for us one of the subtlest charms of returning 
spring. As among many mammals, the males 
are particularly combative during the spring, 
especially in species which are of polygamous 
habit. A good example ix found in a bird of 
the plover kind, the ruff (Machgtra pugnar), 
in which the cock-bird grows a beautiful feather. 
frill round his neck at the pairing time. 

A Female Wooer. It sometimes — 
that the rules of courtship are reversed, the hen, 
in this case the more brilhantly coloured, playing 
the active part, and paying her suit to the 
2505 
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retiring male. A kind of plover, the dotterel 
(anne morinellus), illustrates this highly 
indecorous—or, shall we say, ‘‘ advanced ’ 
procedure. 


NESTING HABITS OF BIRDS 


Birds That Do Not Sit. The mound 
builders and their allies (Afegapodea), native to 
the hotter parts of Australia and the islands 
to the north of that continent, resemble reptiles 
in the fact that they do not incubate or sit 
upon their eggs and hatch them out by the 
heat of their bodies. Some of them simply 
deposit the eggs in hot sand, while others, 
such as the brush-“ turkey" (J'alegallua), de- 
posit them in a huge mound of dead leaves 
and other vegetable matter, the decay of which 
generates a wufficiont amount of heat for the 
purpose, The young when hatched out are in 
n very advanced state, and quite capable of 
looking after themselves, 
in correspondence with 
the fact that the parents 
do not trouble their 
heads about them. The 
forms in question Appear 
to be the least highly 
organised members of 
the group of game birds. 

Care of Eggs and 
Young. All other 
birds incubate their eggs, 





| 
| 
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and take more or less = 
care of = their young. 
Even the much mal- 


igned = Atrican ostrich 
takes some pains in this 
direction. A number of 
females scrape out a 
hole in the sand, and 
the necessary heat is 
supplied by the sun 
during the day and the cock-bird during the night. 

Protective Colour of Egga. It may 
be remarked in general that eggs which aro 
simply laid on the ground, or in a more or 
less careless nest in this position, are protectively 
coloured, and often very difficult to detect on 
that account. The young run from the egg, 
and are also protectively coloured. In casos 
where the nests are cunningly hidden, or situated 
in inaccessible places, the young are helpless 
nestli Hero too, as a rule, but not always, 
Ox eggs are protectively coloured, while 
those completely hidden from sight are gencrally 
white or pale in hue. 

The colours of eggs, however, still require a 
great deal of investigation, and if many amateurs 
who at present are merely cgg-collectors would 
seriously turn their attention to the relations of 
colour to surroundings, their labours would in all 
probability be amply rewarded. Some of our 
natural history societies are doing good work 
in explaining the meaning of structure, form, 
and colour with reference to habit in various 
animal groups, and if all would combine to 
this end much might be accomplished. Simple 
naning and collecting are waste of time, exoept 
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as a preliminary to serious research of the kind 
indicated, or with reference to distribution and 
general questions of this nature. The student 
will find our natural history museums, now 
established in most towns, of the g-eatest 


’ value and assistance in his researches. 


814. A SWAN'S COURTSHIP 
Photographed by Prof. B. H. Bentley 





Some of the plovers simply lay their eggs 
among shingle or in stony places, and these are 
xu like mottled stones as to deceive all but very 
experienced observers. The chicks have an 
interesting habit of squatting when alarmed, 
when they become quite as inconspicuous as the 
eggs. All those who take a special interest in 
the nesting habita of birds, and have the oppor- 
tunity, should carefully examine the splendid 
collection of eggs and nests in natural surroupd- 
ings contained in the Natural History Museum at 
South Kensington, an institution which in this 
and many other directions illustrates the romance 
of science in an unusually striking manner. 

Some Examples 
from Nature. The 
common sandpiper (To- 
fanus hypoleucus) con- 
structs a careless nest, 
containing four protec- 
tively coloured — eggs 
[283]. in the neighbour- 
hood of gravelly streams. 
The series is here com- 
pleted by illustrations of 
the adult bird incubat- 
ing the eggs [294], and 
the protectively coloured 
chick {295] four hours 
after hatching. Even 
more interesting are the 
illustrations of the black- 
headed gull. First wo 
have the rough nest 
with three eggs (206]; 
then the same showing 
the young birds beginning to chip the egg, 
probably a unique photograph [297]; next the 
partly hatched and protectively coloured brood 
{808}; and lastly a young chick facing an 
unsympathetic world [299]. 

Materiales and Positions of Nests. 
The yellowhammer constructs a hair-lined 
nest on or near the ground [300]. while that of 
the blackbird is lined with grass, and usually 
to be found in hedges a few feet above the 
ground [801]. The hedge-sparrow lays her 
clutch of bluish eggs in a sh gay ir mossy 
nest, lined with hair and down, and placed in 
the recesses of a hedge {302}. 

The nest of the greenfinch, constructed of 
twigs and wool. and lined with hair, is to be 
found in high hedges [308]. That of the garden- 
warbler is to be seen among bushes in gardens, 
and is constructed of grass, lined with finer 
materials of similar kind [804]. In small 
trees and bushes, near open spaces, may be dis- 
covered the nests of linnet and lesser redpoll. 
The former [805] is made of twigs and moss, 
lined with wool. hair. or feathers, and the 
— [Ae] of twigs and grass, lined with 

own. 


The beautiful hair-lined moesy nest of the 
sedge-warbler (Acrucephalus phragmiées) ia lined 
with hair, and either actually suspended among 
sedges or built in bushes adjoining the water 
{207}. Another type is presented by the nest 
of the song-thrash, generally placed in hedges, 
and lined with cand. Illustrations are given 
of a nest of eggs [808] and an advanced brood 
{809] of this bird; also of a fledgling [810] 
belonging toan allied species, the missel-thrush. 

Well-built Nests. <A distinct  archi- 
tectura] advance is seen in the tree-nest of the 
chaffinch. exquisitely made of moss, lichen, and 
tibre. lined with hair and down [811 and 312]. 
In this, and many other elaborately woven 
homes, the sticky saliva is used as a cement. 
From such a case we may pass to such a beautiful 
domed nest as that of the long-tailed tit (Acredula 
caudata), where a roof is 
added to the cup-shaywd 
foundation. 

Some of our birds of 
prey build stick nests with 
a softer lining, and a care- 
less structure of similar 
kind is constructed by the 
wood - pigeon, the white 
tugs of which may be 
clearly seen) from below 
through the interstices. 
The black, ragged nests of 
the. social rook are of 
ximilar material, more 
closely compacted to- 
gether. Similar, too, is 
the nest of the magpic, 
commonly to be found in 
thorn-bushes, for greater 
necurity. 

Communal Home: |... 
steads. The picucules, 
or tree-creepers, of South 
America build nests of the 
most varied kind, among which are those 
of the oven-bird (Furnarius), These are of 
clay mixed with fibre, and a sort of ante- 
chamber Icads to an inner compartment, where 
the eggs are laid upon a layer of grass. Much 
more remarkable than these, and probably the 
most extraordinary outcome of bird architecture, 
are the communal grass nests of the sociable 
grosbeak (Philhaterus soctux) of Africa, in 
which from one to three hundred pairs combine 
to produce a compound structure, built round 
the trunk of a tree. and covered with a common 
roof, so as to suggest 4 gigantic mushroom in 
appearance. 

Edible Birds’ = nests. The clay nests 
exemplified by the oven-birds suggest those of 
similar material constructed under the eaves 
of barns and the gables of houses by the house- 
martin, and shaped like half a saucer. The 
clay pellets are cemented together by saliva. 
Similar in shape are the edible birds’-nests of 
the East. but these are entircly made of hardened 
saliva. They are constructed by swifts, and are 
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$15. preir’s EGUS AND ONE CUCKOO'S EGG 
Photographed by Prof. B. II. Bentley 
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highly valued by the Chineer as an article of 
et. 

The Indian tailor-bird actually sews leaves 
together inte a funnel-shaped nest. and the 
fan-tailed warbler stitches grass.stems together 
above its globular neat. It is even said to 
make a knot in the end of the thread. 

Some birds prefer to lay their eggs in places 
far removed = from sight. The sand-martin, 
for instance, digs out a tunnel in a sandbank, 
and brings up its young at the end of this upon 
a bed of down. Somewhat the same is true 
of the kingtisher, but here the bed is made up 
of disgorged tish-bones, 

Homes Dug Out of Trees. Wond- 
peckers excavate a cavity in the trunk of a 
tree, and Jay their eggs at the bottom of this, 
while the nuthateh uses a ready-made hollow 
for the purpose, and) con- 
tracts the opening with 
mud, leaving only just 
enough space foo serve: As 
a door, One of the mort 
extraordinary instances af 
nesting inoa hollow tree is 
wflorded by xome of the 
horniniis oof Africa and 
Asia, Here the hen- bird is 
actually built in with clay, 
probably by her mate, who 
at any rate feeds her with 
the greatest: devotion dur- 
ing the enforced seclusion, 

Feathered Found. 
lings. We have, lastly, 
the curious habit of brood- 
parasitism, exhibited hy 
the cow-birda of South 
America and our native 
cuckoo, which deposit their 
eggs on the nests of other 
birds, ‘These eggs are 
apparently, at least in the 
cuckoo, not laid in this situation, but) carried 
there in the beak of the hen-bird. The hedge- 
sparrow and several other of our native perchers 
are victimised in this way. An illustration 
in appended of a cuckoo's egg in the nest of 
the meadow-pipit {315}. The young cuckoo 
develops more quickly than ite unfortunate 
foxter-brothers and sisters, whom it ousts from 
their legitimate home, shoving them over the 
edge of the nest to perish. In this inhuman 
proceeding it is aided by a hollow between 
the shoulders, whieh Jater on disappears, The 
misguided foster-parents tend the unnatural 
guest with the greatest amiduity, and have hard 
work tosatisfy ita inordinate appetite, The intel- 
ligence of birds obviously hax strict limitations. 

The eggs of the cuckou undoubtedly vary 4 
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good deal in appearance, and it has been asserted 


that they commonly resemble those of the 
rticular species selected ax a victim. This is, 
wever, extremely doubtful, and certainly not 
supported by the photograph frum nature here 
given. 


Continued 
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Shakes. Vibrato. 


Harmonics. Pizzicato Effects 





By ALGERNON ROSE 


BY this time the drudgery of practice should 

have disappeared. The player will now 
keek to parva hix time of study, being 
stimulated by the delightful delirium he experi- 
ences as progress is made. This pleasure, how- 
ever, will depart if he does not continue hin self- 
discipline and adhere to his plan of regular and 
methodical practice, The fact that, whenever 
a brilliant violinist. appears, he, or she, iß pro- 
claimed the disciple of some great teacher need 
be no discouragement. Whoever excels on the 
violin is indebted more to himself than to the 
supervisor of his studies. The most expensive 
master can only point out the right way. He 
cannot infuse a divine talent into a dull pupil. 
When there are so many excellent ‘* methods,” 
the danger is that the student, intent on 
treading too much in the well-worn footsteps of 
others, may neglect: and lose the ability to 
analyse his own weaknesses and remedy them by 
compiling —after studying the course on Theory 
—his own exercises, ax many great fiddlers have 
done in their youth. 

In double stopping the student should en- 
deavour, by hestowing great care on the fingering, 
to get the intervals well in tune. The bow 
movements in octave passages, and so forth, aro 
effected solely by the wrist, which is helped by 
wlightly raising or lowering the elbow. Listen 
attentively to each combination of sound. 
Many violinists who play single notes well in tune 
are not so successful in double stopping. When 
they first began this department of study they 
did not take the precaution to compel their fingers 
to press the strings at the right points. They 


failed to roalise that the chief difficulty. as well 
ax the chief charm, of double stopping is correct. 






Thus they contracted a bad habit 


intonation. 
of making false notes. and lost their perception 


of the dissonance. 
root after constant repetition, is almost im- 
possible to cure. It therefore repays the student 
to be very careful at the beginning. 

Tartini Tones. In a | violin, when 
two notes are played in tune together, those 
sounds are supplemented by another given from 
the body of the instrument itself. It is deeper 
than the notes bowed. and resembles the * hum- 
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This addiction, having taken. 


tone” of a bell which accompanies the “ strike- 
tone.” Such resultant harmonics in the violin 
are known as the Tartini tones, so named after 
the great violinist who first drew attention to 
them. If this third sound is not audible, it is 
an indication to the student that his stopping ' 
is wrong. Therefore, in practising double 
stopping, do not listen to the top note only; 
give more attention to the Jower sound. The 
outline, or melody note, is more capable of taking 
care of itself. Presumably it is the ambition of 
the student to prepare himself to play later on 
rome of the most beautiful violin music with 
instrumental accompaniment. In such com- 
positions he will find double stopping used mainly 
in cadenzas or flourishes. Meanwhile, the other 
instruments have a pause of silence. If his 
intonation is good, his skill will be displayed to 
advantage ; if bad. there will be no kettledrum 
to hide his defects. The ear of the player can 
not, therefore, be too scrupulous when learning 
double stopping. If out of tune, an audience 
will immediately detect the error, especially in 
octaves, Playing major and minor scales in 
thirds is an excellent training in order to get the 
intervals clearly in succession without using the 
open strings. The chief trouble is to put the 
second and fourth fingers into their correct 
positions, according as the intervals are major 
or minor. It is of more use to learn to play one 
scale correctly in double-stopped thirds than 
to be able to stopall the other scales indifferently. 

With a little thought, many helpful exercises 
[sec Ex. 25], to give variety to practice, may be 
made by the student himself. Ex. 26 is another 
useful exercise, quoted from Spohr. 

The Graces. We now come to the 


0 
graces, or embellishments. Of these the chief 
are the shake, or trill, the turn, mordent, appoggia- 
tura, etc. When “ plain,” the shake is produced 
by a simple alternation of two single or double 
notes executed rapidly. This is easy to do badly, 
but very difficult to do well. What is called by 
the Italians a catena. or chain, is a succession 
of shakes. Think of a long trill of-a singi 
bird on succeasive notes. y to imitate ita 
clear and even effect. in slowly, and increase 
the speed gradually. When the rs tire, 
leave off. and begin again later. en an 
appoggiatura precedes the note to be trilled, 
and it ends with a turn, the shake is called 
“ peer In the upper positions of the fiddle, 
where the notes come very closely together, 






the student should be careful not to make the 
sound too ; 

Trill Practice. Trill practice strengthens the 

— It makes their lowest joints reaponsive, 
. gives to them the independence necessary 
for good violin playing. Great violinists know 
this ; their trill exercise never ends. 

Such finger drill can be done without a violin. 
Place the left thumb against the tip of the first 
finger. then strike the tip of the second and third, 


Ex. 27. 





Ex. 31. The DOUBLE MORDENT Fx. 32. APPOGGIATURA kx. 33. 
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or third and fourth fingers against the palm of the 
hand. Make the tips strike as far down towards 
the wrist as possible. Regulate each stroke by 
the ticking of a clock, or. if in a railway carriage, 
by the motions ofthe vehicle. Make the strokes 
forcibly. Keep the unemployed fingers rigid. 
As the finger muscles get stronger and more 
independent, increase the number of strokes to 
each tick, or the sound by which the practice 
is regulated. To increase the power of the 
troublesome little finger, put together the tips 
of the thumb, first, second, and third fingers. 
Then make the fourth finger wag backwards and 
forwards as far as it will go. The motions should 
be done with regularity and increased velocity 
ae ed day. - 

hese drills are useful for acquiring that 
finger-freedom which is indispensable in making 
a good shake. But such exercises must not be 
done erratically. After practising at odd 
moments for a week away from the violin, try 
the shake on the instrument iteelf. Record the 
— attained; then continue this indepen- 
dent e practice. Test the progress made 


THE SHAKE 
2P. 


Ex. 29. The INVERTED TURN 
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VO 
at the end of the second week, and ao on. The 
beats in every shake must be equal. Each 
should be raised high, and descend on the ateing 
like a little hammer; but the fingers must 
down freely. In trille by semitones there shou 
be no rubbing of one digit against its neighbour. 
Tt is useless for the student to think that he can 
learn the shake in a day. Unnatural force 
should not be used. and over-exertion must be 
avoided. There is no better practice than to 
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Ex. 30. The SINGLE MORDENT 
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ACCIACCATURA 








SHAKE combined with DOUBLE STOPPING 
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convert each scale into a chain of shakes, [See 


Ex. 27.] 
Solo Shakes. 


Never use the first finger 
during practice ina single shake. Pay particular 
attention to exercising the little finger. In a 
solo the shake should always be given its full 
value in time. To render it ax brilliant as pos- 
sible good players sometimes begin a shake —* 
a beat before the time indicated in the music. 
The student should devote at Jeast a quarter of 
an hour every day to playing one or more scales 
up and down the fingerboard with the slow 
shake at first. increasing the speed gradually. 
This may appear wearisome unlesa the self. 
instructor remembers Samuel Butler's words 
that “ Drudgery and knowledge are of kin.” 
The latter cannot be gained without paying ita 
price, and thix is the surest way of obtaining 
brilliancy and power in fiddle playing. If 
knowledge ix worth having. aspire to get it 
completely. Do not be retarded by wasting 
time over alluring and unprofitable tunes. Such 
are to be found in many violin methods. These 
pills, to help the learner, are often su highly 
sugared that the object in swallowing them is 
misunderstood, although that should be the 
first consideration. The learner who cultivates 
the ability to write out his own exercises can 
practise the shake in a different way each day. 
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Turns. Having conquered the shake with 
single notes, the smaller ornaments will be found 
easy. The direct turn consiste of three or four 
little notes preceding or following a chief note. 
These are played by the same bow which takes 
the chief note. [Sce Ex. 28.] 

If the turn is tnverted, it is marked as shown 
in Ex. 29. 

A single mordent in a sharp alternation of the 
note to be played with the semitone above. The 
word comes from the French ‘“mordre'’—to 
bite. [Ex. 20.] 

When two such signs occur over a note two 
bites occur before the note is emphasised, the 
ornament then being called a double mordent, 
{Ex. 81.] 

The appoggiatura is a little grace-note, either 
Jong or short, literally “leaning,” or resting 
against a full-sized note. Jt does not interfere 
with the time of the music, the two notes being 
executed with the same bow in the space allotted 
for the second, [Ex. 32.] 


Lastly, the acciaccatura (or ‘short appoggia- 
tura’’), meaning to crush, is a little note with a 
stroke across ita tail, preceding a full-sized note, 
The former is fingered so quickly that. it almost. 
appears to tumble into its neighbour. [Ex. 38.] 


Ex. 86. Larghetto. §* 80. tr 











The Double Shake. These minor em- 
bs llishments lead us to the consideration of that 
extremely difficult ornament the double shake. 
Asa preliminary exercise, the pupil is advised to 
return to the double stopping in sixths, and make 
asingle trill alternatcly on the top and bottom 
notes while keeping the bow on both strings. 
[Ex. 34.) 

Now practise making chain shakes with two 
notes together in thirds, and ree that they 
are in tune. If not, they will be offensive. 
Begin slowly, listening to make sure of the in- 
tonation. Make the beats equal, and increase 
the speed gradually. On the lower strings 
shakes are not taken so quickly as on the a 
ones, owing to the slower vibration. To be 
effective the shake must be executed literally 
with “grace.” It should be interpolated in a 
melody with lightness without disturbing the 
time. Double trills which employ open strings 
have no turn at the end, We give a useful 
exercise, ——— — be —— for two 
octaves, up and down, and transposed into 
other keys. [Ex. 85.) 

The most difficult of all shakes.on the violin 
ia that which necessitates the playing of an 
accompaniment at the same time, so that the 
effect is as of two performers instead of one. 
In the first place, the fingers which execute the 
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shake must move with the greatest rapidity and 
regularity; in the second place, the notes of 
the accompanying part have to enter as precisely 
as they would do if attention were concentrated 
on them alone. Ex. 36 illustrates what is meant. 

Vibrato. If Stradivarius, before making 
a fiddle, had to wait five or six years while the 
wood of the belly was being dried naturally in 
the air, protected from sun and rain, it is only 
fair that the player on such an instrument, who 
is desirous to excel, should have to exercise his 
patience for a considerable period. Although 
unsuccessful at first in controlling the finger 
sufficiently to master the foregoing exercises, 
they will appear easy to the student if he goes 
back now to some of his earlier tasks. To each 
note of a simple exercise the learner should strive 
to impart a tremulous or impassioned quality 
of tone. It is the accomplished violinist who can 
render the simplest tune most beautifully. 

The effect known as the vibrato is caused by 
making each finger in succession throb on thestring 
by increasing and lessening the pressure of the 
finger-tip. The motion which alters the stopping 
should be very slight, so as not to interfere with 


the purity of the tone. Practise slowly and 
steadily at first. Devote ten minutes to this 
tr tr tr SPouR. 


CHANGING THE FINGER 


ee | 






study every day till the vibrato can be produced 
easily. Give special attention to the weak third 
and fourth fingers. A long, sustained note may 
be rendered very beautiful by beginning with the 
vibr: to, slowly and gradually increasing its speed. 
In old music this effect is sometimes indicated 


by dots, thus .... . Nowadays it is left to 
the discretion of the player. 

It may be noticed that the vibrato ie used in 
four distinct ways. First, it is done quickly, 
for giving a strong accent to a note. Secondly, 
it is used for sustaining slow notes in an emotional 
manner. Thirdly, the vibrato is begun slowly 
and then quickened, so as to make a crescendo 
on a long note. Lastly. it is begun quickly, 
and the throbbing is retarded to make an effective 
diminuendo. 

Tempo Rubato. * norte of effect 
in thei tiating use of the vibrato isa tem 
— — —— of the time. This 
is termed tempo rubato (or ‘“‘ robbed time”), when 
some notes are deprived and others given more 
than their share of the strict time indicated. 
But these liberties, although occasionally allow- 
able in solo playing, should be avoided by the 
student who is preparing to take his place in an 
othe * the finger on the during 

‘hanging on same note i 
the same bow is another device for imitating the 


* 


human voice. Singers know that, when two 

Lables of a word spelt differently are sung on 

e same note with the same breath, the expres- 
sion of the second syllable is slightly different. to 
the first, the reason being that different vocal 
cords are employed for their enunciation. 
Almost an identical effect is elicited from a violin 
string when the second of two notes linked 
together is stopped by a different finger. How- 
ever equal the strength of the fingers may be, 
there is a subtle change in the tone. 

The student should now turn to Ex. 87. 

In the first bar the second finger is drawn 
back to C in the first position. so that the fourth 
finger falls down without any gliding sound. 
This power of inaudibly altering the fingering 
of one note is important. Success in portamento 
playing often depends on it. While the change 

es place the bowing must. be continued 
delicately, so that no difference in quality can 
be detected, especially if. in order to continue 
the same sound, the string as well as the finger- 
ing is changed. 


SS 2nd string 
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marvellous employment of harmonics. His rivals 
regarded the innovation as “olaptrap.” To 
play harmonics with facility, the finer the points 
of the fingers are the better. Thick. stumpy 
fingers are not well adapted to such work. 

Natural Harmonice. In a_ full-sized 
violin, half the free length of the E string will be 
found about 6 in. from the bridge. After 
touching this point lightly with the first finger, 
and getting the octave E on the fivat string, 
with the fourth finger find that point: which 
measures off one-third. approximately 4 in. from 
the bridge. Bow lightly. The resultant sound 
will be B, a fifth above the harmonic R. Measure 
off with the third tinger that point between the 
centre and third segment. indicating one of the 
quarters of the whole, or about 3 in. from the 
bridge, and tind that note which gives the double 
octave of the open note. 

But the finger can be placed lower down the 
finger-board so that it restsover a corresponding 
lower third—8 in. from the bridge-—or second 
fourth division—? in.—of the string. The har- 
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Result 


Harmonics. 


If the violin in finger-chang- 
ing is capable of closely imitating the singer, it 


transcends the human voice in another respect. 
A few accomplished singers with phenomenal] 
range have been able to produce very high vocal 
notes of a pure and fluty quality, but every 
violinist can elicit such sounds in greater variety 
after a little practice. If the fingerboard of the 
violin is regarded, it will be obs-rved that the 
free vibration of each string takes place between 
two fixed pointe—the nut and the bridge. Now, 
touch the E string lightly with the first finger 
half-way between these points. Bow the note 
softly. . The sound heard wil] be an octave above 
the pitch of the open string. In quality it is 
clear and beautiful. In the same manner the 
string can be made to divide itself into vibrating 
segments of 3 thirds. 4 fourths, 5 fifths, 6 sixths, 
and so on. But such sounds are produced most 
easily from the G string, because it is the deepest 
in pitch. They are known as Harmonics. It was 
Paganini who first astonished the world by his 
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monic obtained will be dike that at the upper 
third or upper fourth division, but Jess clear, 
By dividing the string into five parts, four 
similar harmonics can be produced at any one 
of the notes. They give the double octave of 
the third of the open note. This ability to choose 
either position is useful in fingering, That 
harmonics can be fingered from either end of a 
fiddle-string may puzzle the student. He has 
been known to argue that, if he touches the 
string higher up or lower down, he lewens the 
vibrating segment. Quite so, if his finger 
presses the string firmly. But he does not 
‘stop’ a note when pee a harmonic, 
although, touching lightly at a natura) point, 
the whole string continues to pulsate. What 
in altered are the divisions, or lengths, of the 
vibrating segments, when the string — is 
partially dam above certain nodes, This 
causes the higher “ partials * of the strings 
to assert themselves and sound their clear 
overtones. [Ex. 38.] 
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Artificial Harmonics. The foregoing Con Sordino. ‘ Sordina,” or “ Sordino,” 
harmonics obtained from the open strings are is the Italian for what we call a violin “ mute.” 
termed natural, as all harmonics, of course, must The effect, however, is not to render the instru- 
be. But when the first finger — anew nut ment dumb or silent. — rather — known 
by stopping the strings firmly, and a disengaged in singing as the quality of the ‘‘ bouche fermée,”’ 
finger —* touches a node above, the harmonie or shut mouth, when the vocalist closes the teeth 
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and almost the lips. In other words, the violin 
hums. Its tone is thus diminished when a little 
extra bridge is fixed over the real bridge of the 
fiddle, or a penny is inserted between two strings 
behind the bridge. The quality of sound thus 
) obtained is mysterious ed mournful, for which 
Tranmpose ra > reason the mute is often employed in slow pieces 
for Violin of a pathetic character. When the words “ con 


9 ie ae ey sordini'’ or ‘con muta” occur in the music 


gr the mute must be put on. It is taken off 


in called artificial, Place the first finger down when the indication “senza sordino"’ is 
tirmly on (' (first ledger line below staff), Let reached. 

the fourth finger rest’ very lightly on the position Pizzicato. Pizzicato effecta for the left 
of F, a perfect fourth above the note stopped. hand are got by plucking one or more strings 
Bow the string softly. Instead of F the sound = quickly whilst usually bowing another string. 
will be C. two octaves above the ( stopped by = Thus, if all four fingers are stopping the second 
the first finger, because, above the new nut, the — string in the first position, and the fourth finger 
_whortened string yields the harmonic natural — twitches the string, the note D, stopped by the 
toit. Keeping the first finger in the same place, — third finger, is sounded. If the third finger then 
stretch the fourth lightly over the point for G twitches the string, C, stopped by the second 
above the F. The tone will now be G, an octave finger. will sound, or if the second finger twitchea, 
and a fifth above the note stopped. Practise — the B. stopped by the first, will be heard. In 
both the first and second methods of harmonic — ascending a scale, the operation is reversed by 
production. On the (i string, a stronger bow — the stopping fingera being put down instead of 
can be used than on the gut strings. Extend taken off. The fourth finger then usually does 


Ex. 414... ¢ 


Bugle 
notes 





% 


3 
the series up the scale by semitones the length the plucking. so that the point of contact may 
of an octave. [Ex. 89.] be as far away as possible from the place where 
Excellent practice can be obtained by trans- the sound is checked, the effect being best when 
posing Army bugle calla a fifth higher, and the t ing is done by the finger farthest 
imitating them. [Ex. 40.] away. [Ex. 61.) 


Continued 
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By Professor R. ELSEY SMITH 


Air Fives. Flues for conveying air into 
or out of a building in connection with its 
ventilation are often required. These may 
vary from large air ducts, in the case of the 
main flue of a large building, to a small flue 
formed in the thickness of a wall. The large 
duct is formed with brick sides and very frequent 
with a concrete floor and ceiling, and the walls 
may, if necessary, be plastered. Smaller fluce 
are often formed in the thickness of the wall in the 
case of inicts, and should be formed without 
rial bends or angles where possible, and 
should, if possible, be rendered (115). Extract 
flues are sometimes carried up in the same stacks 
as chimney flues; in othe: cases several are 
gathered into horizontal ducts and _ thence 
taken to a vertical flue or upcast shaft, resem- 
bling a small factory chimney, which is usually 
fitted with some mechanical appliance for 
extracting the air. [See Ventilation.] 


Forming Chases in Brickwork. It 
is often necessary to form a vertical recess 
in the face of a brick wall, to receive a rain- 
water pipe on the outer face, or one or more 
lead or iron water pipes internally. Where 
such chases are required it is desirable, when 

ible, to form them in building the wall, 
both the depth and width of the recess being 
the multiple of half a brick ; but, especially in 
the case of internal pipes, it is not always 
possible to foresee where they will be required, 
and chases must then be cut; strong chisels 
are required, and the bricks are cut by driving 
the chisel into the brick and levering out the 
. brick required to be removed. It is undesirable 
to cut brickwork that is newly erected, or, as it 
is termed, green. for this is liable to shake the 
wall and disturb the brickwork all round. 

Chases may be formed for the most part 
wherever they are required; but a chase may 
not be cut in a party-wall so that the back of 
it comes within 4 in. of the centre of the wall, 
and they should not be cut close to the angle 
where two walls are joined. A chase that has 
been cut in this way will always be somewhat 
rough on the cut surfaces, but may be rendered, 
if required, to have a smooth surface. 


Perforations in Brickwork. Perfora- 
tions are also required for many purposes in 
brick walls, as, for example, where the pipe from 
@ w.c. or sink has to be passed through the wall 
from the interior to the outside. Such perfora- 
tions are cut with chisels similar but of greater 
length, where thick walls have to be dealt with. 
Where the brickwork is old and of good quality 
the process may be very laborious ; the perfora- 
tion is made larger than the sive of the pipe, 
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and the opening is mado good with new brick. 
work after the pipe is in position. 


Building-in and Pinning-in Stones. 
Very frequently it is necersary to invert in brick 
walis blocks of stone, which form the sills of 
window openings or the steps or thresholds of 
door openings. These may either be built-in as 
the wall proceeds. if they are prepared, or may 
be afterwards cut and pinned in. In the first 
case the stone is placed in position when the wall 
has been carried tothe proper height to receive it, 
and a bed of mortar is placed under each end, but 
it is usual to leave the centre of the stone without 
any mortar bed. This is termed hollow hedding, 
and the object. is to permit the atone more freedom 
of movement if a slight settlement in the wall 
should take place, which may often prevent a 
fracture. When the brickwork ix pointed down, 
on completing the work, all such hollow beds 
must be carefully filled with mortar, which is 
worked well into the back of the bed with the 
trowel. After the block of stone is bedded the 
building of the wall is continued, the brickwork 
being cut. and fitted round the two ends of the 
stone. 

Where a stone has to be cut and pinned.in the 
brickwork is cut away as far as is necessary to 
receive the ends of the stone, which is placed in 
genie on a prepared mortar bed, and the 

rickwork is made good all round the stone, tho 
cement mortar being forced in bet ween the upper 
surface of the stone and the brickwork above ; 
where the brickwork has had timo to settle 
thoroughly before the stone is pinned in, hollow 
bedding need not be resorted to. 


Forming Sand Courses. In the case of 
stone staircases in which the ends of tho ste 
have to be built into brick walls, and where tho 
ateps cannot be built in, it is usual to bed tho 
bricks forming these portions of the wall that 
will be required to be taken out to receive the 
end of each step in sand instead of mortar. This 
allows the wall to be carried up above the sand 
courses, but permits of the bricks so laid being 
withdrawn without shaking the wall. It is, of 
course, easential that the position of all steps to 
be provided for in this way should be accurately 
set out, and the steps when inserted arc pinned-in 
in cement mortar, and the brickwork made good 
round them. 

Building-in Iron and Timber. The 
ends of iron bars are sometimes cut and pinned 
into brickwork, but this does not give a very 
good fixing, and, where possible, it is better to 

t the ends of such bars into blocks of stone built 
into the wall. This course is usually adopted in 
all cases in which considerable strain is placed 
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upon the ironwork, ax in the case of the hooks 
for hanging large gates. 

Tho ends of timbers should not be built into 
brick walls, as they are apt to dscay, but there 
should bo formed, to receive the ends of all such 
timbers, a rece # which will allow a free circula- 
tion of air round them. 

Preparatione for Fixing Joinery. 
Wherever joinery is required to be fixed, in 
brick openings or against the face of brick walls, 
preparation for ita proper fixing must be made. 
A method formerly in vogue, but much less used 
now, was to build in at intervals wood blocks the 
size of an ordinary brick ; but it was found that 
Buch blocks are apt to shrink, become loose, and 
therefore be unreliable, and in place of them 
similar bricks made of fine breeze concrete arc 
now used. These are not liable to shrink, and 
give oxcellent fixing for nail: and screws, but care 
must be taken if two adjuining faces are exposed 

iving a salient angle. not to split the brick in 
— in nails. Another method is to build in 
wood slips, The:e are thin layers of wood the 
same size as a brick, about } in. thick, and are 
inserted between two bricks m place of a mortar 
bed. Being thin. they are not liable to shrink 
appreciably, and are firmly held by the weight 
above them; but care m= required in fixmy 
joincry to them not to split them. Another 
method which answers admirably for fixing 
solid frames is to build into the brickwork iron 
holdjass, one end split and turned up and down. 
or else split and spread outwards, the other end 
bent down and tapped for a screw [116]; this 
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end is left exposed in the face of the brickwork, 
the frame is fixed by means of a screw to it, 
and the bead of the screw may be counter-sunk. 
{See Joiner.] 

Position of Fixing Blocks. Whatever 
the means of fixing adopted, points for fixing 
should be provided in all openings within 12 in. 
of the top and bottom, and at intermediate 
puints not more than 18 in. apart, and in the case 
of dadoos. rails, etc., not more than 3 ft. apart 
horizontally, or more than 18 im. vertically. 
Where joinery is to bo fixed to an old wall the 
bricklayer must cut a series of holes at similar 
intervals. into which the joiner drives wedges of 
hard wood, which are cut off flush with the face 
of the wall or of the plaster. 

BrickKlayere’ Work for Other Trades. 
The bricklayer usually beds all wood plates 
and lintols supplied by the carpenter—+.e., 
he lays on the surface of the brickwork 
which is to receive the plate an even bed of 
mortar on which the plate is laid and levelled. 
He also beds or builds-in templates, corbels, or 
brackets of stone supplied by the mason. or of 
iron supplied by the smith. He also beds door 
and window frames, and points all round them 
bet ween the frame and brick reveals in cement ; 
sometimes screeds are formed against the back 
of the reveals to receive the face of the joinery to 
be fixed, and this is usually done in mortar formed 
of one part of lime to three of sand, with the 
addition of 1 lb. of clean builock’s hair to every 
2 cub. ft. of lime, to give it cohesion, as in 
plasterers’ work. [See terer. ] 
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_ Altering Old Brickwork. The method 
of new work to old has been already 
described 2268}. Another operation that is 
frequently necessary is the cutting of a new 
opening m an old wall. If the brickwork be 
sound in character, and the opening of moderate 
size, say 5 ft. or less, the opening may be cut 
away without any fear of co or settlement. 
An arch, with or without a lintol, is thrown across 
the opening as for a new arch, and the brickwork 
above good to it; the jambs are also, in 
many cases, rebuilt, or at least refaced. If the 
work is not sound in character, special care 
must be exercised, as the cutting away is apt to 
shake the wall. When ible, a portion of the 
thickness only, say one-half, should be cut away, 
the new arch or lintol inserted under this portion, 
and the whole made good before the other 
portion is dealt with. If the opening is a wide 
one, and a girder or bressummer is to be inserted 
to carry the upper part of the old brickwork, 
the upper part of the wall is first carried on 
needles [see page 918], the brickwork is cut away 
as required to form the opening, and the new 
girder is then put into position and supported on 
iron stanchions or storey posts, or by brick piers 
erected by the bricklayer. When in position, 
the upper flange is covered with a thick layer of 
cement mortar, on which slabs of stone are 
bedded, equal in width to the thickness of the wall 
above. On these stones a brick wall is commenced 
as already described, and is built up to the under- 
side of the old brickwork, but no footings are 
necessary ; the work is carefully set out and 
finished, so that it will support the under side of 
the old walling, tiles or slates bedded in cement 
being employed to make up any height that will 
not accommodate a full brick course. All such 
work is executed in cement mortar, and the 
process of finishing the new work tight up under 
the old, which involves a process of carefully 
filling in the last joint with mortar from the face 
of the wall, is termed pinning-up. 

Underpinning in Brickwork. In 
underpinning an existing wall in brickwork, the 
process is, in some respects, similar to the last. 
A short deacription of the general process and 
particulars of the excavator’s work was given 
on page 335. The illustration [114] shows an 
end wall of a building the foundations of which 
are to be carried down to a depth 5 ft. below 
their former level. The necessity for this may 
be due to a failure of the earth below the old 
concrete, or to provide increased height for a 
basement. In the firat case the old wall will 
have shown signs of failure, and will have to be 
shored before the foundations are touched; in 
the latter case, if the ground be solid in character, 
the work may be executed without this pre- 
liminary in many cases; but judgment and 
experience alone can determine in any particular 
case which course to pursue. 

The pier A or the piers A and E would, in 
moat cases, be firat dealt with. An excavation 
large enough exactly to receive the new concrete 
block is made to the necessary depth, and the 
. sides are well timbered [page 330], and the 
concrete bed inserted, and allowed to set. 


Dee 
_ The bricklayer, after the new concrete founda- 
tion of the first pier or set of piers is in position, 
sets out the new footinga on the top of it, with 
due regard to the position of the old brick 
walling to be supported, and erects his wail. 
This is built of the same length as the concrete 
foundations, and in erecting it a toothing is 
formed at the end to receive the intermediate 
lengths ; at the top the wall is pinned up tight 
against the old one. In constructing other 
lengths of the wall subsequently, such aa the 
angle per E, if not carried out at tho same time, 
and the central pier C, care must. be taken 
to preserve the proper horizontal alignment of 
the different courses, 80 that when tho inter- 
mediate portiona, B and D, of the wall are built, 
the whole will bond — and form in effect, 
when completed, a homogencous wall, properly 
bonded, and with regular and horizontal 
coursea, and to ensure this, a sturey-rod [114], con- 
sisting of a strip of board in which the courses 
are marked, should be employed, especially if 
the underpinning be of considerable depth. 
Brick Paving. Brick paving [117] is used 
in various forms. Ordinary stock or other forma 
of brick may be employed, and laid flat or on edge, 
and are used for paving coal-cellars and similar 
positions where there is not) much or heavy 
traffic ; they may also be used around the out- 
side of the building to form channels, which 
are sometimes employed to help in’ keeping 
the building dry, and for yards when the traffic 
is not heavy. In other positions subject to 
much wear and tear, as in the case of coach- 
houses and stableyards, clinkers [page 1048] are 
much used for paving. Staffordshire blue bricks 
of special form [118] are also frequently employed, 
their edges being chamfered to give a reliable 
foothold for the horses. Some form of hard 
bed should be provided to receive this paving. 
It may consist of hard dry rubbish, well rammed 
or consolidated with a heavy roller ; but where- 
ever hard bricks are eal and « thoroughly 
reliable floor is required, without any hability to 
become uneven with wear, 4 good bed of cement 
concrete at least 6 in. thick should be provided, 
and the ground below it should be previously 
well rammed or consolidated. 
Laying Pavinge to Falls. The floor of 
any uncovered yard must not be laid perfectly 
horizontal, or water would lodge on it and not 
run away, but the surface should be inclined, so 
that any water will run off to one or more con- 
venient points, where it may be carried off by 
a drain. This fall should be formed in the 
concrete bed. This work is described as laying the 
concrete to falls, and requires careful setting out 
and levelling to ensure that the paving shall at 
no part be hollow, thereby retaining Is of 
water. The concrete is usually finished with a 
floated face in Portland cement and sand, to give 
an even bed for the bricks. These are, bedded in 
cement mortar ; the vertical joints may be filled 
with mortar as the bricks are laid, or may be 
kept fine, and when the floor is laid, either dry 
cement is brushed into the — or grout. 
consisting of cement and sand mixed with an 
excess of water, is brushed over the floor so as to 
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AIB FLUKS, 


in all cases in which the finished surface is of 
an ornamental character, care must be taken in 
ranging any patterns that may be used, so as 
to contre with the spaces they are to vocupy, 
and in adapting — to any irregularities in 
the plan due to projections or other causes. This 
should be provi for in preparing the design, 
but the execution depends on the workman, and 
aa careful forethought and attention. 

ile Paving. ‘ilos aro very largely used 
for pavings [119]. They vary greatly in thickness, 
size, shape, and colour; they may be of one 
plain colour throughout each tile, and throughout 
the whole floor, or tiles plain in themselves may 
be used in various colours to form patterns, or 
the tiles themselves may be of two or more 
colours. In places where there is no actual traflic 
over them—as, ¢.7., in hearths—the tiles may 
have a glazed surface. 

Tiles are laid on a floated face formed on a 
bed of concrete ; they must be cut, if necessary, 
to fit irregular positiona, are immersed in water 
for some time before laying, and are laid 
and jointed in cement. The coment bed shoald 
be about } in. thick to allow of any slight 
unevenness in the tiles being adjusted. 

Moeaic and Marble Paving. Mosaic 
floors, whether of tile or marble, are set out on 
sheets of paper, the small cubes of which they 
are composed being temporarily fixed to the 
paper so as to form the required design. The 
are laid in sections upon the prepared bed, 
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AND PAVING 


be at least 2 in. thick, and may be com 
so far as the bulk is concerned of one part of 
Portland cement to four parts of small shingle 
free from salt, or of fine granite chippmgs, and 
finished with neat cement ¢ in. thick laid mme- 
diately after the coarser stuff, so as to set and 
be:ome incorporated with it; or with crushed 
ite mixed with Portland cement, which is 
wh a8 granolsthic paving. 

Channels and Guttera. If channels or 
gutters be required in any form of paving they 
must be prepared for in the concrete bed in 
such a manner that the full thickness of tha 
paving can be formed at all pointe in the channel, 
and still give the required finished size for it. 

Asphait Paving. — is a good deal 
used for pavings. It must i 
————— 

be thoroughly dry. It may be laid in any 
thickness from } in. up to 2 in., and if it exceeds 
1 in. m thickness, be laid m two coats 


on the floor, is a great advantage. In road 
work the asphalt is sometimes laid as a r 
and beaten with heated irons, but for it 
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By Dr. C. W. SALEEBY 


Organic Optimism. Organic optimism is 
a term which the t writer has already em- 
ployed elsewhere to indicate that more or less 
contented, happy state of mind, or state of the 
conscious self, which depends upon the health of 
the structures which are concerned with organic 
sensation. It might be called gastric optimism, 
in order to indicate the large share which sound 
digestion plays in it, or it may be called conetitu- 
tional optimism. It might be argued that it is 
more 8 state of body than a state of mind; 
nevertheless, the condition of this organic scnse 
of well-being is a never-to-be-forgotten factor 
of the state of mind at any given time. It is in 
consequence of this fact that every man in health, 
as the present writer has said elsewhere, has an 
organic bias towards optimism. Such optimism is, 
of course, entirely non-rational. It has nothing 
to do with beliefs or intellectual processes of any 
kind. We have already scen how, in disease, it is 
capable of completely outweighing a whole series 
of beliefs of the most horrible kind, or rather— 
and this is the ag pe es point—it may pre- 
vent a person from holding and realising those 
beliefs even when they are forced upon him ; 
for instance, the belief that he has to be fed by 
a tube, cannot move any of his limbe, and is lying 
on & mattress in a —— cell. This is a state 
of affairs in which a perversion of organic sensa- 
tion may permit a man to be radiantly happy. 
Organic Peesimism. Now, it is the fact 
that a certain measure of organic optimism is 
the normal state of health; organic pessimism 
is a state of disease, just as an insane measure of 
organic optimism is a state of disease. In general, 
we apply the term melancholia to the pessimism 
witnessed in lums. But it is, of course, a 
child’s delusion that ple can all be divided 
by a sharp line or by the walls of lunatic asylums 
into the sane and the insane. The present writer 
will put this question, which the reader will 
consider, and to whicb he may contribute an 
answer from his own experience—Is there any 
pessimism which is not really identical with the 
imism of melancholia, and if we examined, 
or were able to examine, the famous pessimistic 
writers of the past, such as the two Germans 
mentioned in last article (both of whom were, of 
course, admittedly insane) should we not find that 
the organic sense of well-being was depressed in 
every case The answer, which is here strongly 
suggested as true, though it would perhaps be 
premature to dogmatise, is that pessimism, as 
we know st in the history of thought, is invariably 
morbid product: nay, more, that it must neces- 
sarily be a morbid product. This must surely be 
60, since no one who feels the “ glow of health ” 
within him, no one whose organic sense of well- 


being is in a healthy state, can fail to seo that 
though there is undoubtedly evil in the world, 
et there is ‘* much to be thankful for.” Of that 
© haa no doubt, since his own state of self- 
consciousness telly him so, of his own case, 
immediately and at tirst hand. It is submitted, 
then, on theoretical grounds as well as on the 
grounds that the history of literature und 
biography lead to the same conclusion, that 
pessimism is a morbid product. 

Rational Optimiem. It may further ho 
argued that the facts which we have already 
cited lead fairly to a rational optimism—that is 
to say, an J— which can be defended, not 
by aaying “ It is good to be alive, for [ feel it so,” 
but by argument and reason. Tho argument, in 
short, is that a happy state of mind is normal 
to health or to healthy life. On the whole, then, 
life is worth living. Take it on the very lowest 
ground, and even then we tind that the normal 
exercise of the simplest functions of life—cating 
and drinking, walking, looking, and even other 
necessary functions with which the idea of 
pleasure is not commonly associated—are nor- 
mally accompanied by asense of satisfaction which 
essentially partakes, of course, of the nature of 
pleasure. Living beings, then, are so constructed 
that the exercise and functions of life, quite 
apurt from obvious pleasures sought out. and 
attained for their own sake, are yet worth living 
for. It is the constant amazement of those who 
are experienced to observe how invalids, whose 
life would appear not to be worth living, yet 
cling to it, and are unmistakably seen to derive 
pleasure from it, provided that the illness is not 
such as to have interfered with their organic 
optimism. 

The Quality of Feeling. Jt is quite 
definitely known that there are nerves of pain in 
the skin, and these have a definite course through 
the body and within the spinal cord, which 
definitely distinguishes them from the nerves of 
touch, of heat, and of cold. But. on the other 
hand, sensations in general may have u quality 
which is commonly known as feeling-lunc. Thin 
subject has lately been admirably dealt with 
by Dr. McDougall, of Oxford. He agrees with 
every one elsc that pleasantness and unpleasant- 
ness are the two most important forms of 
feeling-tone. We hear a sound or see an ex- 
—— bright light, or have some other sensa- 
tion and, in addilion, we may have & sense of 
pleasure or of pain. This fceling-tone in, in 
some way, dependent upon the sensations, as 
Dr. McDougall says, and it “is in a certain 
degree independent of sensation quality ; for 
one quality of sensation may be at one time 
pleasant, at another unpleasant, and at a 
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third have no a iable feeling-tone. a 
there is, as a vale ah indifference — 

varies very widely, not onl — 
sensations or different persons, but for different 
persons at different times.” 

Pleasure and Pain. It is a further 
very significant fact that different classes of 
sensation vary in this respect. Says Dr. 
McDougall: “The more specialised sensations 
have comparatively feeble feeling tone ; visual 
nensations, even when very intense, are hardly 
xO unpleasant as a nauseous odour, nor is a 
pure rich colour sensation so pleasing to most 
persons as as delicious odour. The organic 
xensationa, excited by changes taking in 
the viscera (the interna) organs), have the most 
intense feeling-tone, and these sensations are 
gonerally so vague that the fecling- tone pre- 
dominates over the sensations.”’ 

It ia not possible to go much further than this 
in our analysis of the ideas of pleasure and 
a The reader will duly have correlated Dr. 

‘Dougall’ s remark regarding the intensity of 
the feeling-tone of organic sensations with what 
we havo previously said as to their influence. But 
the general proposition that foceling-tone plays 
its greatest part in the oldest and most essential 
Kensations must be very carefully pondered 
over. It is in accordance with the great 
demonstration of Herbert Spencer that pleasant 
states of consciousness make for life, and painful 
for death. It in the evolutionary treatment of 
the problem of pleasure and pain which, as in 
so many other instances, has enabled us to 
arrive’at a solution. The Spencerian proposi- 
tion is that, in the main, pleasures are beneficial 
and pains hurtful. Thus, on the whole, when 
living creatures seek pleasurable experiences 
and seck to avoid those that are painful, they 
are seeking the beneficial and avoiding the hurt- 
ful. Plainly, those which seek the pleasurable 
and avoid the painful must thus have an ad- 
vantage in the struggle for existence over those 
which do not, and still more over those— 
if their existence could be conceived—whose 
tendencies were to seok pain and avoid pleasure. 

Pleasure is Life, and sri is Death. 
“Sentient existence,” says Spencer, ‘can 
evolve only on condition that —— 
acts are life-sustaining acta.”’ the fact 
claewhere noted by Spencer that “ —— 
somewhere, at some time. to some being or 
beings, is an inexpugnable element of the 
conception" of good originates in the very 
nature of sentient existence. “ Pains are the 

correlatives of actions injurious to the organism, 
while pleasures are the correlatives of actions 
conducive to ita welfare.” 

Indeed, we — quote from the “ Principles 
of Psychology " now classical: ‘If 
we substitute for ‘the word Pleasure the equiva- 
lent phrase, a feeling which we seek to bring into 
consciousness and reain there, and if we sub- 
stitute for the word Pain the equivalent phraee, 
a feeling which we seek to get out of consciousness 
and to keep out, we see at once that, if the states 
of oconeciousness which a creature endeavours 


to maintain are the correlatives of injurious 
actions, and if the states of consciousness which 
it endeavours to expel are the correlatives of 
beneficial actions, it must quickly disappear 
through persistence in the injurious and avoid- 
ance of the beneficial. In other words, those 
races of beings only can have survived in which, 
on the average, agreeable or desired feelings 
went along with activities conducive to the 
maintenance of life, while ble and 
habitually avoided feelings went along with 
activities directly or indirectly destructive of 
ies ; and there ore must have — lor 
things being equal, most numerous - 
comunued earvivess among races in which those 
adjustments of feelings to actions were the best, 
tending ever to bring about perfect adjustment.” 
What Spencer did not Mean. It will 
be evident to the reader that this is a view the 
reverse of which has been held b — 
in all ages. To Spencer's law there are 
leas many exceptions—none of which is, in fact, 
really an exception, but rather a higher proof 
of the rule. Nevertheless, men have inferred 
from them—that is, from the existence of 
mischievous pleasures and beneficent pains— 
the doctrines that in general pleasures are 
unhealthy and pains healthy. ‘They have 
assumed,” to quote Spencer, ‘that we are s0 
——— organised — pleasures are in- 
jurious and pains beneficial.” “ Though every 
pleasure raiscs the tide of life, every pain lowers 
the tide of life.” “And though, as every 
medical man knows, there is no such tonio as 
sae ncaa ad 
is profoundly important _ psychological 
truth must not be perverted. It is far from 
meaning that we are always to avoid anything 
disagreeable and are always to give the rein to 
our desires. It certainly does not interfere with 
the doctrine “that it 1s good to abstain from 
certain forme of self-indulgence in — — 
to achieve higher and more end 
Ie Life Worth Living ? — we are 
able, even without the aid afforded us by 
the modern experimental study of the physical 
effects of pleasure and pain, to answer the old 
question as to the balance between pleasure 
and pain in human life. We need not be guided, 
as most thinkers have been, by our organic 
sensation, declaring, according as it dictates, 
that pleasure outweighs eo or the reverse. 
Since we know that the p — 
correlated with health, and that the painful 
brings disease and ultimately death—pain 
being none other than dis-case—our question is 
answered. In a word, as every one knows, 
health and happiness are ocorrelated. It is, 


indeed, a necessary i things Chat pleamare predominates 
all sentient things pleasure predominates 
over pain. Only on ion are we 
entitled to declare that I life is worth living— 


tho aiecinpliba that lies sé the:rade root of 
all our — , Otherwise murder would be 


would be the supreme saint of history. 
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By P. G. 


THE valley of the Nile gave birth to the oldest. 
civilisation of the world. The resvarch of 
Professor Flinders Petrie and other scientists 
has proved beyond the possibility of doubt that 
the art of the early historic period of Egypt. 
such as it appears in the Pyramids and other 
monuments, dating from about 3,500 years 
before the beginning of the Christian era, was 

ed by astill older and comparatively highly 
developed civilisation, which takes us back at 
wast another 4,000 years, and had arrived at 
consummate artistry in the carving of hard 
atone and ivory, and even evolved a system 
of writing. 

The Art Instinct in Personal Decora: 
tion. Presumably, like other primitive races, 
the prehistoric Egyptians, who were probably 
of Libyan origin. found the first field for the 
exercise of their art instinct in personal decora- 
tion: and from the earliest pictorial representa- 
tions of human figures on pottery and on the 
walla of tombs, as well as from the primitive 
painted clay figures, it would appear that the 
men were in the habit of covering their body 
with red paint and women with yellow, a custom 
which, perhaps, was still in force ‘in the early 


dynastic period. In addition to this, zigzag 


lines, animals, and symbolic 
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THE ART OF EGYPT 


Prehistoric Realism. The Genius of the Ancient Egyptians. Their 
Temples and Monumental Triumphs. Their Conception of Ornamentation 
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The Realism of Early Egyptian Art. 
Religious belief and the cult atthe deud were 
among the chief factors that led to artistic 
activity, and it is a point that has yet to be 
settled whether the ecurliest manifestation of 
Egyptian art, in sculpture and in drawing, were 
due to a belief inthe magic power of such imagery 
or to the pure artistic instinct. The most remark: 
able point in connection with the art of the pre- 
historic Egyptian is its absolute realiam, which 
is in striking contrast to the severely formal, 
hierarchic style of the “classic or dynastic 
period. The prehistoric Egyptian was a student 
of nature, a searcher for truth; the dynastic 
artist a producer, as it were, of grand, majestic 
hicroglyphice which conveyed a firmly fixed 
mystic meaning, but had to comply with certain 
forms, and gave no scope to individual expres- 
Bion. 

Between the realistic art of prehistoric Egypt 
and the hierarchic art of the Old Kingdom 
there ix no period of transition ; but the former, 
which was tho art of the people, overlaps the 
latter, the art of the rulers. ‘Phis has becn one 
of the chief reasons fur the theory that the classic 
art of Raypt. which in some of its phases shows 

inship with that ot Chaldwa, came 
in the train of Asiatic con- 
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marks were first painted and ee oa ae querors who had crossed the 
afterwards tattooed on the ee ; Red Sea from Yemon to the 
body, and a green line painted — land of Punt, and gradually 
under the eye with powdered Ce —— flowed info the Upper and 
malachite. The palettes used - on t then the Lower Nile valley. 
for the: purpose of powdering ee a, | aN The invasion was slow and 
the colour, together with food- - a oe gradual, and the conquerors 


vessels, weapons, and all ° 
manner of implements, were 
buried with the dead, and ; 
enable us now to form a fairly 
accurate idea of the life, cus-  ¥ 
toms, and art of this remote .- 
period. The palettes in par- — 






absorbed much of the civilina- 
tion which owed its origin to 
the unique natural conditions 
of the Nile valley. 

The Impresaiveness of 
Egyptian Art. The genius 
of the dynastic Egyptian was 


ticular are carved into the a ied entirely architectural and 
semblance of animals, or have ER AE sculptural, not pictorial. 
i in relief on the sur- RE en Everything aims at monu- 


face. Similar representations 9 poyprian OFFIC 


of animals are to be found 
sarved on ivory combs and pins and shaped in 
po In the painted decoration can be found 
ts, temples, mountains, trees, and human 
figures, in addition to animals ; but there is a 
notable absence of purely ornamental design. 
The nearest approach to this is to be found 
in the perfectly symmetrical oe, marks of 
the flint knives, which were fashioned with 
consummate skill and with a neat finish 
ich was never approached by other primitive 
races. 





ER OF 4th DYNASTY 


mental effect, impressivencss, 
weight of masses. The mighty 
pyramids erected over the tombs of the kings ; 
the giant Sphinx, which has been the wonder 
of countless generations that have stoud before 
it in awe and admiration, unable to solve 
ita eternal mystery; the enormous temples of 
Karnak and Luxor; the colossal statues of the 
kings, seated in hierarchic dignity, the very 
personification of greatness and power—all these 
are artistic creations that have never been 
surpassed in grandeur and impressiveness, and 
were, no doubt, calculated to inspire the people 
2519 


with the consciousness of the super- 
human power of their divinities and 
kings and priests. The mystic 
element in nature has never found 
more fitting expression in art, and 
even at the present day ancient 
Egyptian motifs and ideas are 
employed whenever the mystcries 
are to be suggested. 

At the very beginning of the 
dynastic age, wattle and mud were 
replaced as building material by 
brick and stone. Both were em- 
10. — for the building of the 

THE SHEIK Pyramids, which were erected in 

KL BELED terraces, diminishing 

wards the top, the step; bei 

filled in from the top downwards until the perfect 

pyramidical shape was achieved. Within each 

pyramid is a room, which is reached by a narrow 

and contains the sarcophagus of the 

ing, and a little chapel destined | for the cult of 
the dead. 

The Sphinx and Pyra- 
mide. Of the grandeur of 
these Pyramids, and the energy 
entailed by their erec.ion, some 
ides may athered from the 
fact that the Pyramid of 
Khufu, or Cheops, contains 
Krome 2,300,000 blocks of stone, 
each weighing on the average 
two and a half tons. The 
colossal Sphinx, the guardian of 
the three famous Pyramids of 
(tizeh, is hewn out of a rock 
embedded in the sand of the | 
desert, which has gradually 
buried its lion-shaped body, 
so that only the neck and 
shoulders are visible. The con- 
ception of the Sphinx, with 
ita weird power of mysterious 
suggestion, is unquestionably 
the greatest achievement of Egyptian art—nay, 
utands alone in the art of all times and countries. 





in size to- 


From the beginning of the Third asty, 
about 3000 B.c., until the end of the pire, 
about 1150 s.c., the rulers of — 

tt 


—— in their building activity, 
orms had bocome stereotyped at an early date ; 
and what progress there is to be noted is only in 
the direction of greater technical perfection—in 
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12. CAUSEWAY AT THE SECOXD 
PYRAMID 





sculpture as well as in archi- 
tecture. Thus the square, 
unadorned stone pillars, such 
as were used in the cause- 
way leading to the second 
Pyramid at Gizeh [12]. 
gradually took the shape of 
articulated columns. In the 
rock-tombs of Beni-Hassan, 
the progress can be clearly 
observed. First of all, the 
pillar is given cight facets, 
then sixteen, and each facet 
is hollowed out into a groove 
to accentuate the edges. The 
architrave is crowned by a 
cornice and a square slab in- rr 

troduced between the pillar ios) saypm iu 





and the architrave. A cir- 
cular slab connects’ the SEUIED FICUae 
pillar with the ground. We have here all 


the rudiments of the orders of architecture. 

The next form is a clear imi- 
tation of a plant form—of the 
lotus. The capital represents a 
closed flower with four leaves ; 
the shaft, which tapers towards 
the top, is formed, as it were, 
of four stalks, which are tied 
together at the top by ribbons 
carved out of the stone, and 
marking the base of the capital. 
Later, at Karnak, where not 
only the walls but even the sur- 
face of the columns are covered 
with paintings and _ hicrogly- 
phica, the lotus form is still 
further simplified and conven- 
tionalised, shaft and capital 
being perfectly compact and 
—— off; but in other 
columns an important innova- 
tion is introduced in the form 
of a capital representing ana 
opened jotus flower, in which may, perhaps, be 
found the first suggestion for tho volutes of 
the Ionic capital [ 13). 

The Egyptian Temples. The whole 
essence of Egyptian art—architectural, sculp- 
taral, and pictorial—is embodied in their temples, 
which were erected on extensive brick terraces 
raised high above the flat banks of the river, 
and enclosed within mighty walls sloping towards 





18. DEVELOPMENT OF THE EUYPTIAN CAPITAL 
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the top and crowned by a grooved, projecting 
cornice. The very enclosure has a solemn 
and mysterious effect, which is maintained and 
enhanced every — = pra 
The pyramidal formation of the gent ping 
walls, which is consistently carried through the 
entiro temple buildings, not only gives stability 
but avoids the abrupt angle of a wall rising 
vertically from the — and ces 4 
pleasing effect upon the eye. In the building 
of country houses some modern architects, like 
Mr. Voysey, have followed the same principle, 
with the happy effect that their cottages are 
not ugly structures planted in the midst of a 
landscape to ruin it by their ig Leer agi 
but seem naturally to grow out of the soil. 

From the gate on the river-side a symmetrically 
— ——— avenue of stone sphinxes, or rams fis ; 

a to the entrance-gate of the temple, whic 

is flanked by two towering pylons, sloping and 
corniced like the outer wall [14]. Obelisks and 
soated royal statues flank the entrance-gate, which 
leads into an outer court enclosed by covered 
colonnades. Frequently the same arrangement 
of pylons and enclosed court is repeated before 
access is gained to the inner temple, which con- 
sinta of a mighty stone-cove pillared hall 
with a raised central nave, which is provided at 
both sides with openings for light like the 
clercatory walls of our churches, and the sanctum 
with numerous priestly apartments arranged 
around the mysterious gloomy * cella,” the hol 
of holies, which held the image of the god. 
All the outer and inner walls, and even the 
columns and ceilings, are covered with pictorial 
symbolic ropresentations in rich colours, which 
atill further enhance the powerful impression 
of these buildings [ 18). 

Early Egyptian Sculpture. Thoearlicat 
examples of Egyptian sculpture, like the famous 
“Scribe” in the hve and the Sheik El Beled 

iy 
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15. PLAN OF RECONSTRUCTED EGYPTIAN TEMPLE 


of the Cairo Museum [10], are truly extra- 
ordinary in their freo rendering of form, keen- 
nees of observation, and realistic statement. As 
portraiture, nothing could be more convincing, 
and, indeed, the Egyptian sculptors never lost 
this gift of faithfully recording the features of 
the person represented, even when the early 
realism had been ousted by architectonic 
formulas—the individual by the typical. For 
well nigh 3,000 yeara they continued to work 
according to the rules established by tradition. 


Again and again they chiselled the seated 
— of their rulers, with their legs and feet 
and arms and hands in perfect symmetry, all 
in one massive block, the expressionless face 
looking straight ahead [9]. And the same lack of 
invention and stiffness is to be observed in the 
standing and in the kneeling figures—every- 
thing is in dignified, stiff repose, without an 
attempt at movement or expression. The 
features are recorded with the dryness of a 
topographic map, as though the expression of 
human emotions were outside the range of art. 
During 3,000 years of constant artistic activity 
no tian sculptor ever thought of raising one 
of the heels of a standing figure from the ground 
and letting the weight of the body rest on the 
other foot. The result is that the action of the 
muscles plays no part in Egyptian sculpture, 
and though the muscular forms are at times 
indicated, they lack all accent and cxpression ; 
aiin the features of the face, there is not a trace 
of passion and emotion and action, of all that 
is essentially human. Imposing dimensions 
have to replace spiritual significance; but there 
is something intensely awe-inspiring in these 
gigantic stonc images, a suggestion of mysterious 
power in their grand, lapidary inflexibility. 
Pictorial Art of Ancient Egypt. We 
have already stated that the genius of the 
ancient Egyptians was essentially architectural 
and sculpturesque ; even their sculpture has 
an architectural, massive character. eir pio- 
torial art never rose to any d of independ- 
ence. It was partly a devels ment of the 
relicf sculpture with which they loved to cover 
every available — on tho walls and columns 
of buildings, partly an easily intelligible method 
of writing down their records of hiatorical events 
and religious mysterics. Painting, in the true 
sense of the word, was unknown to ancient 
Egypt. Colour was only applied in flat masses 
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to fill in the outlines of their relief pictures and 
drawings on papyrus. Even where the walla 
are not 00 with relief decorations, the 
paintings are treated in the same manner. 

The subject matter of these pictorial and relief 
representations is exceedingly varied, and not 
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16. THE AVENUE OF SPHINXES AT KARNAK, ORIGINALLY A MILE LONG 





Peedsivas 


Leading from the Temple of Luxor to the Temples of Karnak 


only embraces the religion and daily life of 
Pharaonic Egypt, but forms a faithful chronicle 
of historical events. But here, again, everything 
is hidebound in convention. The king, for 


instance, must always considerably exceed all 
other figures in size. The attitudes are more 
varied t in the monumental sculpture, but 


have always to comply with certain rules. 
Thus face, — and feet are invariably drawn in 
rofile, but the shoulders and torso full face (11). 
‘oreshortening and perspective were unknown 
to the Egyptians, and of composition, in the 
modern sense of the word, there is never a trace. 
The figures are placed side by side in long rows, 
or one above the other. Racial characteristics 
are well marked in features and costume, but 
there is no attempt at individual characterisa- 
tion. In fact, the painting and drawing of the 
ancient Egyptians was a kind of hieroglyphic 
language that has littke more in common with 
art than the use of pigments. If the stereotyped 
forms certain changes in the course of 
the many centuries, these appear never due to 
individual initiative, but rather to a general 
fashion, which demanded, say, different pro- 
ions for the bodies. In looking at the ancient 
Eeyption monuments, reliefs, and wall paint- 
one would no more think of the artists 
whe them than one would inquire 
into name of the compositor who happens 


to set the type for s book—and to a 


great extent the pictures on the walls of tho 
temples and tombs were the books of the people 
of that remote period, 

Ancient Relief Sculpture. The 
relief sculpture of the Egyptians had little in 
common with that of Jater civilisations. The 
figures do not project from the level surface of 
the wall, nor do they show much modelling of 
the forms. The outlines are merely cut into 
the stone, and then the background chiselled 
away to a certain depth, so that no part reall 
projects from the wall. But the painting wit 
bright colours Jends the decorated wall tho 
quality of rich embroidery or carpet hangings. 

The ornamental motifs of the Egyptians were, 
in the prehistoric time, chiefly suggested by 
the patterns of basket-work, und later by the 
flora and fauna of the country. The lotus and 
papyrus plants and the winged beetle supplied 
conventional forms which were not only used with 
the happiest resulta by the dynastic craftsmen, 
but have survived even to the present day. 
Indeed, certain phases of the modern “ art 
nouveau’ movement can be traced back to 
distinct Egyptian influences. Altogether the 
art of no other country or period iends itaelf 
ao well to the suggestion of the supernatural and 
mysterious; and from thia point of view it is 
worthy of note that in the decoration of masonic 
temples Egyptian motifs are almost exclusively 
resorted to. 


Continued 
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FISHING TACKLE DEALERS 

Unlike certain other trades, the sclling of 
fishing tackk: in rather difficult to understand. 
There in such variety in s complete stock, the 
nature of which varies so in different districta, 
that very careful study indeed is necessary 
to understand exactly what to keep. For 
instance, we know of a shopkeeper who resolved 
to add fishing tacklo to his business, and wrote 
to a wholesale firm, who in turn sent their 
traveller tome him. Thinking that the traveller 
would know all about the business, the retailer 
left the selection in hia hands, and ordered 
something like £75 worth of fishing tackle. 
Tho goods arrived in due course, and were 
pri and put on the shelves, and the 
shopkecper awaited customers. When the 
artful angler came to purchase, the merchant 
found that the articles he had to show were 
considered utterly useless for, the district. 
Eventually he wrote to the wholesale firm 
asking them to take the stock, and offering to 
loss a certain amount on the goods. 

Pereonal Touch. This J——— went 
the wrong way about the business. In the 
first place he should have made the acquaint- 
ance of a few good anglers in the district and 
got from them the necessary information ro- 
— the tackle to purchase, and if he had 

m very energetic he would have furnished 
himeclf with an outfit and gane to the streama 
himeelf in the company of a good angler. In 
this way ho would have picked up the 
knowk of how to purchase, and the kin 
of tackle —— No person can go into the 
fishing tackle trade properly unless he be 
an — fishing the various streams and lakes 
himself. In this way he comes into contact 
with the angling fraternity, who purchase their 
requirements from him with full confidence. 
The writer started this business twelve 
ago with little knowledge of it, but by careful 
study, and by taking every opportunity of 
"apie to the water's edge with good anglers, 

soon learnt the art and built up a good 
business. Later on the scope was extended, 


and a amall workshop was erected with the 


tools for the repair of broken rods, 
aplicing, fitting new ferru 
in time every branch was at command. 

Capital and Stock. To start a fishing 
tackle business properly would require a capi 
of from £200 to £300; but to begin in a 
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small way £75 to £100 would be sufficient, and 

it should be laid out very carefully, somewhat 

as follows : 

Roda, greenheart, 3 piece, 11 and 12 ft., light fly, 
with bronzed winch fittings and butt * 
ranging in price from 7s. 6d. to 30s. 

Rods, hickory butt, ash centre, and lancewood 
top, Il and 12 ft., with brass winch fittings 
and butt cap, ranging from 3s. to 66. 

Rods, ash and ———— top, for boys, 9 to 11 ft., 
from 6d. to 2s. 6d. 

Reels, revolving plate, 2 to 3 in., ranging in price 
from 4s. Od. to 7s. 6d. 

Reels, bronzed crank, 2 to 3 in., ranging in price 
from 3s. to 48. 6d. 

Reels, brass crank, 2 to 2} in., ranging in price from 
28, Od. to 4u. 

Reels, brass (American), 14 to 2} in., ranging in 
price from 6d. to 2a, 

Rod fittings, brass butt caps, assorted sizes in 
braas and bronzed butt caps. 

Rod fittings, brass and bronze ferrules and counters, 
assorted sizes. 

Rod fittings, winch fittings, brass and bronzed, 
assorted sizes. 

Rod fittings, German silver, rings, keepers, hitchers. 

Rod fittings, end or top rings and steel snake rings. 

Linea, best waterproof silk, 20, 25, and 30 yd. boxes. 

Lines, plaited hemp, 20, 25, 30 yd., on boards. 

Lines, plaited pty aoa yd., on boards, for pike. 

Lines, barked: for boys, ld. to 4d. 

Floats, cork, egg-shaped, aasorted. 

Neta, landing, assorted sizes. 

Rings, folding, assorted sizes. 

Handles, bamboo and ash, 4 ft. long. 

Nets complete, with folding ring and handlee, to 
sel] at 3a. to 4s. Gd. 

Gut cast lines, 3 yd. long, tapered, each 1 x 2 x 3 
x 4x 8. 

Gut cast lines, 2 yd., heavy, for bait fishing. 

Gut cast lines, 1 yd., heavy, for bait fishing. 

Gut traces, 2-ewivel, 14 yd. long. 

Gut traces, 3-swivel, 2 yd. long. 

Traces, gimp, 2-swivel, 14 yd. long. 

Traces, steel, 2-swivel, 1} yd. long. 

Gut, bs hanks of 100, u wn, heavy, medium, and 

ne. 

Gut, in hanks of 100, drawn, medium, and fine. 

Hooks to gut and to gimp, assorted sizes. 

Stewart tackle and mson tackle, assorted sizes. 

Pike hooks, double wire, assorted sizes. 

Hooks, loose, in 100 packeta, assorted sizes. 

In flies for streams the following are a good selection 
— waters : Teal and red, teal and green, 


body, woodcock 
brown (male and female), butcher, Greenwell's 


May fy, July dum, August dun, olive d 
blue dun, i dun, goles aad clack. 
black gnat, blae and hare’s car, blac 


ae 


Flies for lake fishing: Teal and red, yellow 
butcher, silver doctor, nuen, Green well's 
Glory, woodeock and red, woodcock and green, 
lee pina and sonal blac and black, grouse 
t, grouse and organe, 
Heckham Peckham — pheasant and 
yellow, Alexandra, sand fiy. 
Baskets, fishing, white, No. 2, 3, 4, 5, 6. 
Books, 6 in., with two pockets, to sell at ls.. 1s. 6d., 
2s., 28. 6d. 
Books, 7 in, with two pockets, leather cover, 
to sell at 3a. to 7s. 6d. 
Minnows, artificial, silk phanborus, assorted sizes. 
Minnows, Devon silver, assorted sizes. 
Minnows, Devon gold, assorted sizes. 
Minnowsa, Devon ———— assorted sizes. 
Minnows, ecrew tail. 
Spoon baita, silver back, copper inside, assorted 


sives. 
Spoon baits, silver beck, red inside, assorted sizes. 
Spoon baite, with feather on books. 
Archer spinners, sines—trout, salmon, pike. 
Sinkers, split shot, Id. boxes. 
Swivels, steel, assorted sizes. 
Swivels, brass, assorted sizes. 
Straps, basket, Is, 1s. 6d., 2s. retail. 
Bags, waterproof, assorted, 3s. to 7s. tid. retail. 
Hooks, gimp, aasorted sizes. 
3 or., 5 02, ; Ib. IIb. 1 Ib, 
mackerel, shape, 2 lb. 

There are other articles in use in certain parta, 
but this forms a general stock. 

Profits. It is meocessary that at least 
cent. profit should be put on all classes 
of fishing tackle so as to allow for loss which 
is unavoidable through having to sell old stock 
at much less than cost price, and in certain 
cases having to destroy it altogether. It must 
be borne in mind that a fishing tackle dealer 
turns over his stock value not more than once 


@ year. 

StockKeeping. There are various ways 
of shelving this stock, but the simplest is to get 
a number of empty collar-boxes, which can 
usually be procured from any hatter or draper, 
to cover the fronts with green paper, to 
print thereon the names of the different articles 
tained. In this way the dealer can put 
is hands on the different articles without 
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Sea Fishing. The tackle required for sca 
fishing is neither varied nor expensive, and 
requires very littl knowledge in handling. 
£10 to £15 will go a long way in providing a 
* stock, which ought to be somewhat as 
ollows ; 


Rods, ash, 2-joint, 9 to 12 ft., varying in price 
from 2a. to 3a. 

Rods, bamboo, 3-joint, 6d. retail. 

Rods, 3-joint, Is. retail. 

Linea, hemp, in hanks, ld., 2d., 3d., 4d., Sd., Od. 
retail. 

Lines, henip, on wood reela, mounted with hooks 
and leads, tid. and Is. 

Hooks on common hair, assorted sizes. 

Hooks on twisted hair, assorted sizes. 

Hooks, tinned, in 100 packeta, assortod aizos. 

Spinners, mackerel, aasurtod aizos. 

Sand cela, 

Flies, sea, large, to retail at ld. and 2d. each. 


How to Spend the Money. The 
relative expenditure upon the various depart- 
ments of the stock should approximate to the 
following proportions. We have assumed that 
£100 is being expended in merchandise, and 
that the district is ono that offors fishing facilities 
in river, lake and aca: 





Rods — F .. £20 0 0 
Reels... F sha . 100 0 
Lines... ia * . 8&8 0 O 
Neta — * Ma .. 310 0 
Fittings F - .. $10 0 
Sundries, of which thore are a 
great many .. by .. 11120 0 
Flica, assortad .. F .. 10 0 0 
Gut casts and traces .. . 10 0 0 
Gut in hanks LS . 2 0 0 
Gut hooks, Stewart and Thom- 
son tackle .. Be . 290 0 
Louse hooks P 100 
Minnows F 310 0 
Bags and baskets 20 0 
, 808 : § 0 0 
Lines, sea F F . 3 O90 
Hooks and hair for sea tinhing 110 0 
Loose haddock hooks . | O90 
Other baits, floats, leads, flies, 
etc. .. — ote . 610 0 
£100 0 Q 
Repairing Department. Jhirectly, rod 
repairs do not pay, a8 @ consi time 


is taken up with small jobs which cannot be 
rushed; but when a gentleman breaks a top- 
piece or any other part of his rod, his first 
consideration is where to get it put right, 
and the dealer who can do this properly 
for him is rewarded by ap his orders for 
tackle. Not only so, but he feels so pleased at 
having got the job done so handy that he has 
to let all his angling friends know of it and 
where he had it done, and in this way new 
customers are secured. 

The following is a list of tools required for the 
torkshop and their cost : 
1 Geft. bench, with stop, 150. 
l bench vice, 124. 6d. ; 
1 email drilling machine and set of twist drills, 

20s. 


1 3}-in. centre turning lathe, with set of tools, £5. 
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1 trying plane, 6s. 6d. 
I jack plane, 6s. 
— 30. 6d. 
1 small Stanley iron plane, 2s. 6d. 
1 apokeshave, In. 
An assortment of files from 4 in. to 8 in., say, 2a. 6d. 
A few steel scrapers, 2 in. to 4 in., ls. 
! small gluepot, Is. 6d. to 2s. 6d. 
A fow reels of tying silk—red, green, yellow. 
A quantity of best coach oak varnish, glasapaper 
(assorted), mahogany, walnut, and rosewood 


stains. 
FISHMONGERS 

The prime essential for the fishmonger is 
rude health. Without a constitution capable 
of withstanding the coldest wintry blast. there 
can be little chance for the ordinary man or 
woman who intends to make a livelihood at the 
business, fur the necessities of the trade make 
exposure to the weather in an open shop impera- 
tive at all seasons of the year. And the com- 
modities that. are handled have to be cool—if 
not cold—in all seasons, so that the cleaning of 
fish in the depth of winter, with the thermometer 
registering 15° below zero, requires a hardihood 
that is only acquired by fundamental soundness 
of constitution acclimatised to varying meteor- 
ological conditions by years of experience. The 
business of a fishmonger is often allied to that 
of a poulterer and game-dealer ; but for the 
present the vending of the various kinds of fish 
only will be considered, and game will be dealt 
with later. Some grocers, and most of the 
larger departmental stores run fish departments, 
and in some localities these may be formidable 
rivals to the young man who essays to secure 
his living by fishmongery pure and simple. But 
granted good health, cleanliness, experience in 
buying and eeclling, and the attributes of polite- 
nes: and attention to business—without which 
ho great success can be attained —the trade is one 
that. will repay the exertions of a careful dealer. 
Training. This ia distinctly one of the 
busincases in which an untrained person is most 
likely to come to grief. Occasionally, gentle- 
mens servants, who have acquired, as they 
imagine, a more or less intimate knowledge of 
buying in fairly large quantities for their master’s 
tables, think they know all that is needed to 
embark in a retail business. There can be no 
greater mistake, for buying is only one of the 
many things necessary ; cutting up and selling 
are totally different, more particularly when the 
cutting and selling must be done in such a careful 
manner as to secure a profit sufficient to pay the 
rent of a shop, the taxes, the help required, 
the keep of a man—with probably a wife and 
family to boot—and the saving of a little money 
for the proverbial rainy day. So the butler who 
invests his savings in a fishmongery business 
more often than not invites financial disaster. 
An apprenticeship, and a full experience in the 
business, are absolute necessities for success. 
The best way to learn the trade is from the 
** basket,” so to speak, upwards. Two or three 
er with a retailer having a brisk family 
incas, and a few more with a good whole- 
saler in the market, give the necessary insight 
imto the intricacies of the calling, and a know- 
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of goods that are as perishable as can 
well be conceived, and must therefore be handled 


with the skill and forethought only acquired 
by intimate knowledge. 

Capital and Credit. With a sum of 
from £50 to £80 in hand, a man well equipped 
with the other essentials mentioned may make 
a creditable start. Of course, he would not. 
expect, with such an amount, to rush into fortune 
in a few years, nor would he look for his shop in 
a high-class suburb or a West End residential 
neighbourhood, where monthly, three-monthly, 
or six-monthly statements of account only would 
be entertained by his customers. He would select 
8 good middje-class suburb, or the busy thorough- 
fare of a working-class town, and the bulk of his 
sales would have to be for hard cash, with perha 
a few weekly bookings. And at the outset he 
would have to see to it that his weekly accounts 
did not extend to a fortnight or to three weeks, 
as accounts have an insidious way of doing if 
allowed. He must not forget that with so small 
a capital quick returns are essential, for the 
wholesaler in the markets, or at the coast. will 
not give credit for any length of time until the 
new starten’s financial solidarity is assured. Let 
the limit of credit. to the customer, even if his 
bona-fides be well established, be restricted, 
therefore, to one week. 

The Shop and ite Requisites. If 
the shop selected be not too large and the rent 
not too high, it will pay the man with an 
eye to the future to fit it up well. A suitable 
shop at an annual rental of from £40 to £50 may 
be secured in a medium-class neighbourhood. 
No window is required, for the hardy fish-seller 
must display his wares on cold marble slabs, 
and brave the elements. The marbled window- 
ledge and marble shelves are preferably sup- 
plemented by a floor of concrete, or tiled or 
tessellated if the money be sufficient. An ice- 
box is needed for summer storage. Cleanliness 
and coolness are two requisites, and nothing 
looks cleaner or cooler than well kept marble. 
A slate fish-block, over which a water-tap is 
arranged, and which is set in a tank, is needed 
for cutting up and cleaning the fish. This 
block would probably cost about £5. An 
arrangement of zinc and wood is often subati- 
tuted at first, the initial outlay for this being 
less. Wooden shelving round the shop is also 
useful, and pails, knives, skewers, weights 
and scales, and a plentiful supply of paper are 
necessary. If carefully gone about a sum of 
£25 will cover all the fittings, even those indicated 
as ideal, but the beginner will probably not be 
too lavish with marble slabs and tessellated 
pavements until he has time to gauge the 
opportunities for development in the neigh- 
bourhood. 


Laying in Stock. The fish-vendor must 
either attend the market daily, if he have 
one within reach, or arrange with the 
wholesalers at the coast towns (Grimsby, 
Yarmouth, Hull, Lowestoft, Plymouth, Peter- 
head, etc.), for regalar daily supplies to bs 
sent direct. Thus, if he happen to pitch his 
camp in a metropolitan suburb, he will go to 


Billmgsgate in the early moming with £10 or 
so m Ma: pocket and (supposing he start in 
March) he will probably make a selection 
consisting of two-stone quantities each of plaice, 
haddock, hake, codfish, whiting, mackerel, 
herrings, bloaters, kippers and smoked heddocks. 
At that season of the turbot, soles, and 
salmon arescarce and rather dear, so probably six 
orseven-pound quantities of these would be found 
sufficient. Shrimps and oysters are seasonable 
then, and 28-lb. stocks of these would probably 
have to be ordered. But it will be understood 
that the experienced man who has fairly gauged 
the potentialities of his neighbourhood and 
who lines the condition of the market will 
buy the fish that are dear—or are less likely 
to sell—in smaller quantities, and the cheaper 
and quicker selling varieties in greater abun- 
dance. Besides these, one cwt. of ice must 
be stocked; this is obtained from the ice 
companies and does not cost much. 

Fish in Season. The following table 
indicates approximately the months of the 
year in which various kinds of fish are con- 
sidered “ in season” in this country : 


th ataa; eiu 


January, February, March, (ct., Dec. 
Kach month except May, June, July, 
and Beptember. 











Each month except October. 

Kach month except April, May, June, 
and July. 

May and August. 

April. 


Each mouth ereept June, July, and 
tember. 
Kach month ercept April, September, 


Crayfish 
October, November, and Dec. 

Dace January, February, March, and Dee. 

Dory April, May, July, and August. 

Kels Each month ezeept April, May, June, 
apd July. 

Flounders .. | Bach month exerpt May, June, Nov., 
and December. 

(ir .. | October. 
(iudgeon =... | October, November, and December. 
Haddocks .. | Each month ezecpt April, May, June, 
and August. 
Herrings Each month except April and Nov. 
Lampreys January, February. and March. 
Ling.. April. 
Lobster Each month except November. 
Mackerel May, June, and July. 
Mullet (red April, Lym Sais July, August, Sept., 
and grey) October. 
Mussels January, February. March, and April. 
Oysters Each month ezeept May, June, July, 
and Angust. 
Perch January, February, March, April, aud 
December. 

Pike Each month except April, May, Sept., 
and October 

Plaice January, Litas March, July, 
September, and October. 

Prawns Bach month ezcept Nov. and Dec. 

Salmon April, May, June, July, and August. 

Shad April and May. : 

Shrimpe Each month except May, June, Sept., 
October, and November. 

Bkate month ezeept May, June, July, 

November. 

Smeite January, Feb., March, April, and May. 

Sales .. | All the year round. 

— . | January, Feb, March, April, and Dec. 

: Jan., Feb., rapes she uly and Aug- 
Tench | Each month ezcept May and August. 
Thornbeck .. | Each month ezcent May, June, Sept., 
| October, and November. 

Trout May, Jane. and A t. 

Tuarbot Each month czcept id 

Whiting Bach month except y, June, Jaly, 


] 

Sources of Supply. Nowadays, all 
the markets of the country are brought within 
easy reach of the dealer by the facilities pro- 
vided by cold storage and by rapid transit 
from the fishing ports by means of the extensive 
system of coast and inland railways. Fisheries 
fluctuate yearly—for example, the herring 
fisheries in Scotland—but  ive-packing and 
special fish-trains guarantee the freshest of 
fish always in the metropolis. Herrings are 
obtained from ports along the whole of the cast 
coast of England, from the English Channel, and 
to a smaller extent from the Welsh coast and 
the west side of England. The senson for 
drift-fishery begins on the Northumberland 
coast in the latter part of July, getting later as 
one gets southward; for Yarmouth and 
Lowestoft, October and November are the 
months ; in the Channel. November and Decem- 
ber ; and in the extreme west, the catch is bust 
in the early part of the year. Thousands of 
tons of mackerel caught round the Cornish 
coast are landed at western ports (particularly 
Plymouth and Penzance), yearly, during the 
season, February to June. Pilchard comes from 
the coast of Cornwall and the south coast of 
Devon, from July to September. NSprats are 
caught in the Solent, in the ost uary of the Thames, 
and in the Wash (between the Norfolk and 
Lincolnshire coasts), between November and 
February. Whitebait are caught in the 
Thames, while cod, haddock, whiting, coalfish, 
pollack, bream, and conger are regularly caught 
round the English coast. The cod fisheries 
in the North Sea are perhaps the most im- 
portant. 

Off the coast of Scotland the principal catchos 
are herrings, cod, haddock, and ling. The 
seasons are April and May for the north and 
west coast hauls, and July to September for 
the east coast. The principal ports are Wick, 
Peterhead, and Fraserburgh. Sprats, or garvies, 
are caught in the Beauly Firth and in the 
Firth of Forth ; while cod, haddock, ling. and 
saithe (or coalfish), are general round = the 
coast. Cod and saithe are also obtained from 
the Shetlands and from the Faroe Islands and 
Iceland. Haddocks are mostly sent from 
Newhaven and Eyemouth, while the famed 
* Finnan haddies“ (smoked) come from Findon, 
bet ween Stonehaven and Aberdeen. 

Dublin is the headquarters of the deop-sea 
trawlers round the Irish coast, the pane 
trawling grounds being between Dublin Bay, 
Dundrum Bay, and the Isle of Man. The last 
named spot i favourite ground for soles, and 
the season is March to July. In — 
supplies also come from Saltec, near Waterfor 
Herrings and mackerel are the two moat im- 
portant Irish fishing industries, Howth and 
Ardglas (June to October) being. the head- 
quarters for herrings, while Kinsdale (March 
to June) supplies the mackerel. 

The demand for crabs and lobsters has 
increased so much in recent years that the 
supplies round the coasts of Britain have been 
insufficient and a jarge quantity is imported 
from Norway. The English markets are usually 
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supplied from Cornwall and the south coast ‘of 
England, the and the Hebrides in 
Scotland, and the west coast of Ireland. Shrim 
and prawns are obtained in the estuary of the 
Thames, Ny Bay, near Ramsgate, and 
Morecamb> Bay being the he 
the shrimpers. The bulk of the English supplies 
of oysters are obtained from the beds of private 
companies —the Whitstable Company being 
the most ancient. Mussels and whelks come 
usually from Grimsby. Periwinkles are mainly 
sent to the London market from the Western 
Islands of Scotland, from the Orkneys and 
Shetlands, and from part of the Irish coast. 
— 43 ei The retail prices to be 
c wi end, of course, upon tho scarcit 
an plentifulanes of the catch. Aw ap at 
mate London retail prices would be: cod (whole), 
6d. to &d. per Jb., head and shoulders, 6d. to 
8d. per Ib., middle cut, Is. Ib., tail, Od. 
to lid. ps Ib. ; haddocks, 6d. to 7d. per Ib. ; 
mackerel, 6d. to 8d. each; brill (whole), 10d. 
to Is. per Ib., cut, Is. Id. to ls. 3d. per Ib. ; 
herrings, ls. to Is. 4d. per doz.; red mullet, 
6d. to Is, each ; plaice, 6d. to Od. per Ib. ; soles 
(slip), ls. 6d. per Ib.; medium, 2s. per Ib., 
lemon, Is. per Ib. ; whiting, 5d. to 6d. each ; 
halibut, Is. 3d. to Is. 6d. por Ib. ; flounders, 
2a. 4d. to 2s. 6d. por doz. ; live eels, 1s. 6d. per 
Ib. The foregoing are all fresh fish ; for dried 
fish, such as sprata,the price would be Id. to 2d. 

bundle; haddocks 7d. to 9d. each ; kippers, 
s. 2d. to ls. 4d. per doz. Shell-fish such as 
lobsters would sell at about Is. Gd. each; 
prawns (large), 1s. per doz., small, ls. 3d. 

r dos.; shrimps (picked), 1s. 6d. per pint, 

wn, r pint. Native oysters should 
soll at about 3s. per doz., seconds at Is. 9d. 
per doz., and foreign varietics at from 1s. 3d. 
to la. dd. per doz. Tho cost price, as before 
intimated, will vary according to the season 
and the catch ; but it is absolutely necessary 
that an average profit of from 30 to 35 per 
cent. on the general turnover should be obtained 
to make the business go. On herrings, for 
instance, a direct profit of perhaps 100 per cent. 
may be on occasion loo for; but on other 
kinds of fish a much smaller profit is securable 
and the average should como out not loss than 
the rate stated. Assistance will be required in the 
shape of a lad to clean up and take out orders, 
who will have to be paid from 5s. to 7s. per 
week. As the business progresses it may be 
n to get an assistant, at about 30s. 
per week, who will canvass for orders and 
attend to the customers. With references 
the young fishmonger will find little difficulty 
in arranging for monthly credits from the 
wholesalers in the market or from the fish 
merchants, if he obtain goods direct from the 
fishing ports. 

FLORISTS 

A floriat, according to the dictionaries, is ‘‘ one 
who cultivates flowera,” but in the present article 
we apply the word, in the sense usually accepted 
by denizens of towns, to a shopkeeper who sells 
flowers and plants. In the country, a few florists 


may cultivate the flowers they sell, but the 
florist of the big towns buys his flowers at 
Covent Garden if he is a Londoner, at the flower 
markets of the various big centres in the country, 
or has them sent to him daily by large cultivators 
in various parts of the kingdom. Among the 
larger growers there is a differentiation in special 
flowers or varieties. One man is a specialist in 
chrysanthemums, another in roses, a third in 
lilies, and so on; and while probably the bulk 
of the crop of each of these growers may, in 
England, be sent to Covent Garden. or, in Scot- 
land, to Edinburgh and Glasgow, arrangements 
are made by country floriste for direct supplies. 

Learning the Business. The man or 
woman who seta out seriously to make flower- 
selling his or her life-work must, therefore, 
know not only where and how to buy, but how 
to sell, how to make up, and how to blend. The 
art of bouquet-making is one in which a fine 
sense of colour-harmony is a prerequisite. The 
artistic sense is more or less a necessity to tho 
successful vendor of flowers, for the difference 
between a combination of floral emblems which 
demonstrates a distinction and taste in the 
manipulator and the hastily arranged, clumsily 
put together bunch is the difference between 
financial success and pecuniary disaster. Then 
the proparing of wreaths is an im t factor 
of the business, particularly from a financial 
point of view, and if this is not properly learnt 
a significant part of the florist’s gain has 
forfeited. There are side-lines to the business, 
such as jobbing germening we may coin an 
expression—of which the embryo florist should 
have an insight before starting in business, for 
jobbing lends itself to considerable development 
if jarefally attended to. The experience neces- 
sary for all these things is better gained in a 
good florist’s in a large provincial town rather 
than in the gardens of a nurseryman or in 4 
purely country business. 

Finance and Locality. The capital re- 
quired to start is not large. Indeed. “ a shilling 
and a basket” is said by facetious members of the 
trade to be all that is necessary. But we will 
endeavour to ignore the ubiquitous “ flower-girl”’ 
of the metropolis who works on the humble 
shilling system, and assume that our young 
florist aspires to the dignity of a shop. He 
(for convenience we will take the male person 
as typical) has, let us say, not less than £50 to 
£60 in. hand, and he eelecte a shop in a fairly 
garry neighbourhood, the busier the better. 

t should be remembered that a poor neighbour- 
hood is out of the question, for poor people 
cannot afford to spend money on flowers, how- 
ever much they would like to. A small shop, 
such as would be necessary for a start, would cost 
in a metropolitan suburb pone from £50 to 
£70 rent annum. In rovinces it would 
be less. But the selection of —— probably 
roa — — * be carefully 
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Preparing for Stock. . Tho cost of 
fittings would not be great. A few wooden 
shelves, a counter, a glass mirror, one or two 
giase shelves for the window, gas fittings, two 


dozen earthenware vases of various sizes for cut 
flowers, several brass ring or wire ring fixtures for 
holding pot plants, are all that is required, and 
would not cost more than £15 all told. The 
flowers themselves are fine displ — and cover 
up artistically any architectural defects. If 
the young florist is not fortunate enough to 
have previously acquired a conjugal partner, 
he may find it necessary to have a lady assist- 
ant (at 10s. to 15s. per week), and in any case, 
even if he is able to work the business at first 
single handed, he will need an errand boy (5s. 
to 7s. per week) to clean windows, sweep up 
generally, and to take out the orders. March 
is a good season of the year to make a start, for 
then one gets a good selection both of cut flowers 
and plants. 

An Opening Order. The shop ready 
fitted, and the opening day tixed upon, the 
young florist betakes himself in the early morn- 
ing (if he is in a London suburb) to Covent 
Garden. There he would make a selection some- 
thing on the following lines. 


CUT FLOWERS. 





Coat per dave blooms | 


Flowers Can atstity pe gredaead or per dozen bun hea! 
af Le bebe, : 

Arum lilies .. ¢ dozen blooins 4a. 
Lilium Jongifierum .. } as 4n. 
Lily of the valley... f bunchea Sa. to 12s. 
Daffodils 7) ae — 38, Od. 
Violeta : ~ 9 ve In. Ha. 
Roses (foreign) iy, * Cd. 
Roses (English) gs a3 3a. thal 
Azalean b.. =; * 2a. 6d 
Tulips j . In. 
Snowdrops cP ee Is. 6d. 
Hyacinth bows * 3a. 
Stock neo. oe as 38 
Carnations foreiyn).. 38 ,, ss Ad. 
Carnations (Eoglish) — 1 4 * An. 
Mimosa — * Ja. 
Asparagus a or ed 6d. 
Freezia bo. i” 3a. 
Ferns (various) oy. a 3 (aver.) Od. 
Ivy leaves . 3% hunehes 2d. per bunch 
Berberis 2 A 3d. . * 





Total amount expended 


Novuiter of 
peste 
Palme (large; .. 
. famall.. 
Ferns (large) .. 


1 dozen 


Miscellaneous . . 


— — — — = 


— — — —— —— — — — —— — — 


Total amount expended 





It will of course be understood that these 
prices represent fair average net prices at Covent 
Garden. All florists cannot buy at Covent 
Garden, and the prices of flowers vary with the 
season, so that the florist must exercise his 
jud t and regard these as —— 
of = of an opening stock. ides these 
flowers and plants, another £3 would be expended 
2B 


2* 


on wire frames (for wreaths, etc.), flower bankota 
and so forth. Buying must be done every 
second day at least, and aa the businoss grows, 
attendance at the market every morning, or 
daily supplies sent to the shop, will be the 
rule. 

Credit, Prices, and Business Pro- 
moters. In a business such as we have 
indicated the selling must be run for strict cash. 
The small capitalist cannot. afford to give his 
customers credit. particularly in a new buri- 
ness, and when he has almost invariably to pay 
cash for his daily supplies. The stock of cut 
flowers must of necessity be turned over daily, 
as they are so perishable. This gives the beginner 
a certain amount of cash always in hand, and 
to cover loss from waste he must make a profit 
of 100 per cent. at least on cut flowers. That in 
to say,a bunch that cost him sixpence must be 
sold at not less than Is. On plants a profit of 
from 25 per cent. to 50 per cent. on the turnover 
should suffice, as pot plants will keep. The best 
paying part of the business is, however, in the 

- making of funereal wreaths, and 
care should be taken to develop this 
part of the business on every con. 


— ceivable opportunity. Bouquets 
for weddings are also productive of 

—_— much profit if tastefully and care- 
3 fully made up, and in some neigh- 
(say) bs. | bourhouds quite a large trade in 
‘6d. buttonholes "may = be — done. 
6d. After paying all) expenses an 

In. Od. average profit. of about 15 per cent. 
— may be fairly looked for on the 
Od. total sales. Many florists make (he 

Is 6d. | need trade an important adjunct of 
24. dd. their business, and provided the 
— neighhourhood is a good-class sub- 

Gil. urban one with no darge secdsman 

In. Gu. in the district, thin Craffic in seeds 
— in not to be despised. Most suburban 

6d. householders are proud of their 
gardens and their idiosyncrasies 

£1 14x. 0d. | xhould be catered for. It is advis- 





able (from a pecuniary point of view, 
iffrom no other) to pack seeds in one's own 
packets from seeds bought in bulk, for 
the put-up seeds bear a comparatively small 
profit. An advertisement running in the local 
paper is an aider and abettor of business 
to the beginner, and the bright shop with 
fresh stock always on view and attentive pro- 
prietor and assistants all combine to assure the 
success of the florist who begins even in a small 


way. 

5 FRUITERERS 

Within the past fifteen years the fruit trade in 
Great Britain has developed enormously. This 
is largely due to improved methods of cold 
storage, which has brought a plentiful supply, 
and, therefore, cheap fruit, within the reach of the 
million. The consequence of the demand has 
been naturally a rapid increase in the number 
of dealers in fruit. But the consumption of 
fruit is still growing, and to an energetic man or 
woman, with a more or less extensive know 
of the trade, the retail business offers a fine field 
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CHOFPHESPING 
for activity. It must not be forgotten that there 


is much annoying opposition to the ular 
shopkeeper in the fruit trade from costers. 
shful vendors of fruit are thorns in the 


h of the fruiterer in business with a shop rent 
to pay. For the coster makes a practice of at- 
tending the wholesale markets. such as Covent 
Garden, buying up at a cheap price what is left 
after the regular auctions are over, and selling 
cheaply in the streeta from his barrow or 
stall, or going from door to door in suburban 
neighhourh and selling for what he can 
get. It ik a form of competition which the 
regularly-established shopkeeper finds it very 
hard to compete against, and it ik even more 
irritating than the opposition of the neighbouring 
grocer, who makes fresh and dried fruits one 
of his side lines. 

Preliminaries. We will assume, how- 
ever, that a young man, who has a fairly accurate 
knowledge of buying. and selling fresh fruit, 
is not daunted by fear of costera or aught else, 
and has determined to start on his own account, 
First of all he must have saved or acquired a 
capital of £60 to £100, and competent fruiterers 
state that, especially for a young man, a wife 
ix an absolute ossential. The advantages of a 
working matrimonial partner, with an equal 
interest in the success of the young concern, 
are obvious. The neighbourhood selected for 
the new start would be cither a prosperous 
anburb or a small open (windowless) shop in the 
bury streets of a large town. The rent required 
for a small single-window shop in a middle-class 
London suburb, for instance, would be £30 
or £40, rates and taxes making it up to £50 to 
£0). The beginner will best judge for himaclf 
whether a window with or without glasa is most. 
xvitable for his trade and his neighbourhood. 
but. he should see that he has the right to at 
least a fow feet of forecourt. in front of his 
window or beside his door to display some of 
his goods direct to his customers without the 
intervention of glass. The fruit-buying public 
nowadays exhibit a liking for secing the fruit 
at close quarters, and a good deal of fruit 
retailing is done on the pavement in front of 
the shop. 

Shop Fittinge. The fittings required 
are by no means cither ornate or elaborate, and 
£15 to £20 will cover all requirements in that 
line. Some wooden shelving round the shop, 
a quantity of bina, a few baskets and boxes for 
display purposca in the window and on the 
shelves, are necessary. Trestles for outside dis- 
play are often employed even where there is an 
actual glass window. and the bottom of the 
window should be sloped and neatly fitted with 
attractive baaketa, trays, and boxes for display- 
ing the goods. <A few glass shelves suspended 
from the window ceiling for holding special 
lines may be used, and one or two sets of scalea 
with brass pana are necessary. The price of 
a set of scales and weights to weigh up to 7 Ib. 
would be not more t 15a A few baskets 
for sending out orders may be required. but it is 
assumed the business done will be at first 
for cash almost exclusively, and that, with a 
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course necessary, but an expenditure of £1 in 
that direction will go a long way. Small baskets 
cost from about 1s. 3d. to Is. 6d. each; while 
larger sizes cost 2s. to 3s. 6d. In suburban 
neighbourhoods pi credit is often given to 
customers, and when this is decided upon, two or 
three dozen small pass-books (costing 4d. or 6d. 
each) are necessary to keep talty with the weekly 
creditors. A boy to take out orders and clean 
up generally is a necessity; he will cost any- 
thing from 5s. to 10s. a week. 

Fruite in their Season. The stock of 
a fruiterer, pure and simple—as apait from 
a greengrocer—exhibits considerable variation. 
It would be idle to attempt to tell a man what 
to buy and when. That must be learned by 
experience, and no amount of writing will enable 
a man to gauge accurately what to stock for 
his particular neighbourhood and when to buy. 
Everything depends on the season of th> year, 
the atate of the fruit crop, and the demands of the 
neighbourhood. We have endeavoured in the 
table on next page to give an approximate indica- 
ton of the principal fruits which a beginner such as 
we have described would stock, the country 
or port from whence the fruits come, the 
manner in which they are received in whole- 
sale quantities, and the season of the year at 
which they arrive in this country or are “in 
season " for eating or cooking purposes. Besides 
the items mentioned there are a number of dried 
fruits, such as prunes, raisins, currants, etc., and 
nuts (hazel, Barcelonas, Brazils, walnuts, etc.), 
that may or may not be kept at first, but which 
would probably be added with the development 
of businera, 


Buying. <A decision which has recently 
been arrived at by the members of the London 
and Provincial Fruit Buyers’ Association may 


have some effect on the purchasing powers of 
smal] buyers in future. The large vee 
complained that the smal] buyers could purchase 
small quantities at Covent Garden and at Jarge 
rovincial markets on the same terms as the 
argest buyers, and a schedule was adopted 
which substantially increased the minimum 
quantities to be permitted to be sold by first- 
hand brokers. But the beginner will find little 
difficulty in buying correctly, provided he keeps 
a keen eye on things and attends the market 
regularly every morning, or every second or 
third morning, as need be. To lay in an open- 
ing stock our London suburban fruiterer would 
therefore go to Covent Garden early one morning 
and make his selection. The season of the year 
————— determines the fruits he would of 
ut we will suppose that he begins in ae e 
would select one barrel (about 120 lb.) of 
apples, which would cost him 21s. These would 
retail at. perhaps 3d. per Ib., 0 he would require 
also a good dessert apple (Newtown Pippin or 
whatever his fancy might be) to sell at 5d. to 6d. 
r lb., and of theee a case of 40 Ib. would cost 
im about 166. Theee cases are always the 
same size, but the sizes of the apples often vary. 


— — 


Almonds (aweet) oe 


A pples 
99 
Apricots 


9 


Bananas 


: Blackberries 
Cherries 


oe 


Chestnuts 
Coconuts 


ov 


® e e 


THE SOURCES, 


Currante tread and biach? 


ee (black: 
Dates 
Vine 
ne 
Goosebernes 


Grapes ee 


ee ° 
Lemons 
ee 


* 
a? 
Melous .. 


or 


Nuts (Hazel) 
Oranges. . 


Peaches - 


Pears .. 
Pines pples 
Plunw 
Raspberries 
Rhubarb 
Strawberries 


Tomatoes 


oe 
vv 
o¢ 
oe 
Lad 


s es e a e e e e 


es e e s s e e s e e 


s e s a 





Boerces. 


te ee — — —— 


“Malaga (Jordan) 
ba 


Barbary 
Valencia 
Sicily... 
Australia 


Canada (Ontario) 
Canada (Nova Scotia) . 
California 

Engiand 

England se 
France .. ae 


Cape Colony. 
Canary Isics 

Ceylon .. <s 
Jamaica 
Kngland ee 
England ee 
France .. 


England * 
France .. ex 
Italy 

Ceylon 

India 

Africa * 
south America. . 
England ; 
France .. 


Fez 

Tunis 
Smyrna 
Malaga .. 
Valencia 
England 


France |. ws 
Cape Colony... 
Lisbon _. is 
Malaga oe 
Dentin... * 


England * 
Australia ha 
Measina * 
Naples .. a 
Palermo —* 
England a 
France .. F 
Italy —F hs 
Npaim oo... oe 
England —F 
Almeria wi 
Australia oa 
Brazil... Sa 
Denia .. we 
Florida ea 


Naples .. wis 
Palermo ‘ 
Seville 

Valencia 
England — 
France.. Pa 


California os 
England ee 


Canada .. oe 
California * 

South Africa é 

South America 

Weat Indies 

Ceylon . 

California 

France .. 

England 

England 

England 

oe and Scotland | 
ra 

England and Scotland | 


Channel Isles 
Canary Isles 
Valencia 
Lisbon .. 
France .. 


aI 


ee.) 





Packages. 


— + + eee. 





Bage of about 106 to 103 Ih. 


Barrels He about 120 Ib. and boxes 


of 40 


Barrela of about 144 tb. .. 


Barrels of about 120 Ib. 
Cases of about 50 Ib. 


Baskets of 28 Ib. and 56 Ib. 


Boxes of 12 to 60 . 
we 12 to 2h 
about a6 

a 24to 36 .. 


\ Bunches of various aizes, loose and f 
{ in crates of land 2 bunches 


Baskets of from 6lb. to 28 tb. 


Baskets of 12 Ib. to 28 Ib. 


Boxes of 2ib. to 5 Ib. and baaketaof 
18 Ib. and 20 Ib. 


Bags of 80 Ib. and 120th... 


@ Ib., 10 Ib., 

\ 
{ 
| 
| 
Haskets of 5 Ib. 


24 th. 
Bones of 80 tb. 


12 fb. and 2 Ib. 
Baskets of Olb. to Sib. and 2th. to 





‘and cases of 


Loose or in bags of 50 Ib. to 100 Ib. ; 


Cases of 50 boxes of 1 Yh. ‘each F 


Basketa a h. to 2 


Bones of 2 Ib. to 5 Ub. 


Boxes of about 10 db. 
—— and) barrels of 
{ b. 


Boxer of about 12 Ib. and burrels 


of 26 Ib. 


Baskets of Bb. or 10 db... 


Cases of 200 to 360 


Casea of 200, 


of 4 to: 


Rage (about 124 Ib.) 


(uses. Finest 
separately, 
paper in faney boxes. 


420, 714, and 1064 


respectiv el y 


Boxes of 12 to 36. 


* 1210 15 and buskets of 


14 ib. 
ee about 445. 


Boxes (beat packed ‘in husks, each 


fruit in separate paper) 
Barrels of 160 Ib. 


Boxes of — * Ib. to 40 his 


Cases of 20 to 5 
Casen of 12. 


1 Cases of 6 to 12 





Cases of 28 Ib to 30 Ib. 
Baskets of patty 20 th. 
? 


Bundles (louse) 
Punnete of 1 ib. to 12 1b.. 
Baskets of 5 Ib. 
Baskets of 6 |b. to 12 ib.. 


4 12 1Ih.. 
Boxes of 12 ib. to 16 Ib. 
. to 9 Ib. 
Cases of about 40 tb. 
Crates of 24 lb... 


50 Ib. 


$00, and 360 


to 2H th. 
Baskets of 1 Ib. ty 12 Ih... 


4th. and special 
Varieties in 1 db. punnets 
Baskets of 12 Ib. to 15 th. 


to 


\ 
f 
| Baskets and boxes of 2 to 6, crates 
24. basketa of 12 to 18, 
I cases of 24, 36, and 44.. : 


qualities packed 
Wrapped in Uiasue | 
Usually 
three sizes of cunen containing | 
OTANZES | 


° 
e e ? 
—— 


— — — 


— 


PACKAGES, AND SEASONS OF FRUITS 


— — — — — re 





December to March 
September to March 
December to February 


May to August 
November to March 
November to February 


August to November 
May (green), June, July 


June to August 


All the year round 


September 
Apriliforeed), May, June 
April to August 


November to January 


June (to November 


June to Auguat 
June, July 


October to February 
August. to January 


January ta October 
May to August 


May to August. 
February and March 


Auguat to November 
August 


September and November | 
November to Auguat : 
March to October 
November to August 
March to October 


ve 


December to March 
November 

July to September 
Auguat and September 
November to ‘buly 
September and — 
October to February 


of 
December to March 
July and August 
May to August 
October to February 
——— to March 
November to July 
June to September 
July to December 


September to November 


ve 


June to February 


Lad 


September to March 


June to August 


. April to Jgly 


ay to July 

All the year round (unde. 
glass) 

June to August 

December to February 


July 
August 
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Then a bushel (40 to 43 Ib.) of English o king 
apples (Wellingtons, etc.) to sci] at 4d. per Ib. 
would absorb another 11s. Passing on to the 
rection he would buy one case — 

714 0 ) to retail at 6d. per dozen, an 
another case (of 420) to retail at 9d. per dozen ; 
the larger case costing 15s., and the smaller 
124. to 128. 6d. Then half a dozen boxes of 
Tangerines (costing 3s. to 40.) might be secured 
to retail at 6d. per dozen. Bananas are nowa- 
days an important item. He would select a 
atalk ’’ costing 84. or Un. Such a stalk would 
have in it anything from 12 to 17 dozen bananas, 
and the retail price would te Is. per dozen. 
A 36 Ib. barre) of green Almerian grapes (selling 
rice 4d. to 6d. per Ib.) would cost 10s.. while a 
beakes (8 to 10 Ib.) of good black grapes (English or 
other) would run to 1s. 6d. per }b.—the usual retail 
price being 24. Stewing pears would be required 
at this season, and would be priced at about 
2a, per dozen—retail 4d. per Ib. Lemons might 
be bought at 3s. per 100 and retailed at. 1d. cach. 
Twenty-four pounds of tomatoes, English and 
foreign, would mean another half-sovereign, at 
least, and «mall quantities of dates, figs. pine- 
apples would pretty well exhaust the seasonable 
Ataples. But there are things like chestnuts, 
Barcelona nuts, Brazil, walnuts, and so forth, 
that the experienced man would find it necessary 
to order, and £2 or £3 worth of these would go a 
long way. Care and experience are necessary 
in selecting the fruits bought, for the proper 
bloom of the grape, the requisite ripeness of the 
banana or tomato, and the over-ripenesa or 
otherwise of an orange are things to be learned, 

if ible, before the start. 

urn-over and Profit. The foregoing 
approximate estimate applies, of course, only 
to January trade. Fruit dealing is, perhaps, 
more a “season” trade than any other, and 
so much in the way of profit depends upon 
the weather and the scarcity or plentifulness of 
the fruits that no definite guide can be given. 
As the reason goes on, blackberries, raspberries, 
curranta, strawberries, apples, pears, and other 
English fruits have to be stocked, and it must 
never be forgotten that fruits are the most 
perishable of goods. A man muat turn over his 
stock at the very least two or three times a 
week, and experienced fruiterers declare that, 
even with careful management, the waste may 
be put down in such a business as we are con- 
sidering at £1 a week. This has to be taken 
cogniaance of in the selling, but the quick turn- 
over has its advantages in the fact that a man 
has always money in hand to carry on the 
business, The average profits on the return 
may be put at from 35 to 40 per cent.—below 
which the business is a perpetual struggle. 
Fruit-growing at Home and Abroad. 
In this country, as everyone in the trade 
knows, British-grown fruit is preferred. The 
development of the fruit industry in Great 
Britain has been considerable in recent years. 
British grape-growing is extending annually, 


the principal districts being round Werthing, 
Swanley, Finchley, Uxbridge, Tottenham, Whet- 
stone, and some places in Scotland and Wales. 
Plums are grown in Worcestershire, Cambridge- 
shire, Kent, Essex, Bedfordshire, Cheshire, 
Buckinghamshire, Norfolk, Gloucestershire, and 
Herefordshire, while there are well-recognised 
districts for cherries, gooseberries, raspberries, 
strawberries, currants, tomatoes, apples, pears, 
ete., in England and Scotland. There are im- 

rtant fruit markets in Liverpool, Manchester, 
3irmingham. Hull, Newcastle-on-Tyne, Glasgow, 
Edinburgh, Bristol, Cardiff, Cork, Belfast, and 
Dublin. 

Colonial Fruit. Jt is probable, also, that 
many of the British Colonies in the Southern 
Hemisphere will attain an increasing importance 
as sources of both fruits and vegetables for the 
British market. Tneir particular sphere will be to 
give us many fresh fruits and vegetables when the 
season for our supplies of these grown in the 
Northern Hemisphere is past. Efforts are being 
put forth by many Colonial Governments to en- 
sure that exported fruits shall be carefully selected 
and packed, so that a reputation for quality may 
be achieved. South Africa sends us now fairly 
large quantities of grapes, piums, pears, and 
peaches, and shipments have been made of apri- 
cots, nectarines, apples, and quinces. Some of 
the consignments have been experimental only, 
and the nature of the fruit trade prevents 
phenomenal development, such as is possible in 
manufactured products. Thus, its growth will 
be gradual. 

The South African grape, known as the 
* Hanepoote,” is a large berry of a sweet 
flavour, which ranks with our European 
** Muscatel.”’ South African apples which have 
reached London are similar to the Californian 
‘*“Newtown Pippin,’ and when the quantity 
rises to market demands will prolong the fresh 
apple season till the end of January. High 
hopes are not entertained of seed fruits, such as 
— on account of public prejudice, engen- 

ered in some degree by fears of appendicitis. 
The pineapples of South Africa ought to prove 
popular in Great Britain. They are small, and 
may be sold as low as 6d. each, thereby making 
this delicious fruit the dainty of the man or 
woman with a small purse. The principal fruit 
product of Jamaica is the banana, but not more 
than a million bunches come to this country. The 
prices locally are 6d. to 2s. a bunch ; in London, 
38. to 98. Jamaica also exports from 80,000,000 
to 100,000,000 oranges yearly, of which most go 
to the United States and Canada. The Jamaica 
orange deserves greater popularity than it has 
yet attained here ; the price is 9s. to 15s. a case. 
Pineapples grow — in Jamaica, but the 
growers have not succeeded in making profitable 
shipments to England. There is an unlimited 
supply of mangoes, for which the market in 
land is at present very restricted. They are 
sold here at 4s. to 6s. a dozen; locally, at a 
farthing each or less. 
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HEARING 

All are acquainted with the — and 
shape of the external organ which we call the 
ear, but few know anything of the complicated 
structure. We may. in a sense, be said to have 
six ears, three on each side; for each organ 
is divided into vuter, middle, and inner ear. 

The Outer Ear. The outer ear consists 
of the pinna, or ear proper, and the auditory 
canal leading to the middle ear. In man it is 
of far Jess use as an organ of hearing than in 
the lower animals, partly from the feeble power 
we have of moving it. There are, indeed, three 
muscles for the purpose, but they are so weak 
and so little under the control of the will, as 
to be of little use. The outer ear is, however, 
an ormament when well shaped, and collects 
some of the waves of sound [134]. 

An ingenious observer states that the edge 
of the pinna vibrates to a perfect octave. as 
ean be proved by drawing a small bow across 
it. The xmall knob at 
the upper and back 
part corresponds to 
the tip of the ear in 
animals, and in some 
men is almost a 
point. 

The Direction 
of Sound. The 
hearing of the ear can 
be im proved and more 
sound waves col- 
lected by placing the 
hand behind the eat 
so as to enlarge it. 
Perhaps the chief use 
of the outer ear, as 
its general inclination 
is forward, is to indicate the direction from 
which the sound proceeds. as this is loudest 
when the ear is at right angles to it. The know- 
ledge of sound direction is, however, very im- 
perfect in many, for if a person be blindfolded, 
it is almost impossible for him to indicate whence 
any sound proceeds. In almost every detail of 
the sense of hearing, we are very deficient com- 
pared with other animals. 

The Auditory Canal. The pinna leads 
into the audilory canal, an inch long, lined 
with stiff hairs and a bitter wax, to prevent 
the intrusion of unwelcome insects, and bounded 
at the end by the drumhead, or tympanum, 
stretched acrosa it at an angle of about forty- 
five degrees. This membrane is the thickness 
of a piece of foreign note-paper, which will 
explain how easily it is ae a bai 
or pencil. It will also “aged ely the t 





184. DIAGRAM OF EAR 
1. Pinna 2, Passage to ( 3.) Prius 


4. Middle ear & Air tube to 

threat 6. Innerear 7, Semi- 

circular canals 8. Nerve of 
hearing 


all ecar-drops are completely useless for any 
divease that lies behind this membrane, 
beyond which they cannot penetrate. It ia 
unevenly stretched so as to take up vibrations 
of air from 30 a second up 
to 4,000. The head of a 
drum is evenly stretched 
and can only take up one 
set of air waves. 

The Middle Ear. 
Passing behind to tha 
middle ear, we find it is 
half an inch high and 
one-cighth of an inch 
broad, something the 
shape of a button on 
itsend. Tt in lined 
everywhere = with 
ciliated (wavy) epi- 
thelium and is in 
direct. communication with the air by — the 
Eustachian tube, two inches Jong, opening into 
the throat. Airis thus freely admitted in health 
to both sides of the ear-drum, and in conse- 
quence it can vibrate la Tho failure of this 
through the stopping up o the Eustachian tubo 
isa great and common cause of deafness, By 
holding the breath, and then swallowing, air can 
be foreed up the Eustachian tube, causing a 
pressure that can be felt in these middle cars. 

The outer wall of this chamber is, of course, 
formed by the drum; while in the innor wall 
opposite are seen two amaller drums stretched 
across two openings, the one being oval (Latin, 
Fenestra oralis), and the other round (Latin, 
Fenestra rotunda). 

score Bones and Muscles. The ciliated 

thelium slways waves in the direction of 

e throat, #0 asx to hinder impurities from 

collecting — in 
) this chamber. 
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1. Hammer 2, Anvil 
3. Stirrup 





across the ear 
from the 
tympanum 


to the oval 

inner drum is 

; : a curious chain 

186. ARTICULATION OF THE of three bones. 

EAR BONES They are 

4. Articulates with anvil 2. Lies ca] respec- 
against drum 3. Articulates with ti * 

hammer 4. Articulates with head of “iVElY, rom 

atirrup 5. Articniates with anvil their suggos- 
6. Articulates with the oval drum of of tive sha 

inner car pes, 

the hammer, 


the anril, and the sirrup-bone [135]. The 
hammer (Latin, malleus), slung from the roof 
has its handle tightly bound down to the 
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inner side of the tympanum, while the head 
rests on the of the next hone, the 
anvil (Latin, ineus) [136]. This, also slung 
from the roof, is articulated by one of its feet 
with the head of a well-shaped bony stirrup 
(Latin, aapediua), which in its turn has its hase 
or foot-plate attached to the oval membrane 
on the internal wall. The purpose, if not the 
peculiar shapes, of these bones is sufficient! 
obvious, It is well known that all sounds 
are caused by vibrations, or waves, of air; 
these waves are collected by the outer ear, 
pass up the auditory canal, and, striking on the 
tympanum, cause it to vibrate. The vibra- 
3 . 8 
tions move the air in the 
middle ear in a similar 
way, causing vibrations 
that strike on the mem- 
branes of the inner wall, 
x) that some hearing ix 
possible without the onsi- 
elesat all, The excessive 
accuracy necessary, how- 
ever, tosecure the hearing 
of speech is secured by this 
apparatus, every vibra- 
tion being carried with 
abaolute exactitude from 
the handle of the hammer, 
fixed against the tym- 
panum by the plate of 
the atirrup, to the inner membrane; the speed 
of the vibrations ie from 16 far the lowest 
note to 40,000 per second for the highest. Two 
muscles, one the smallost in the body, regulate 
these vibrations by tightening the drums. One 
of the two little muscles can both tighten the 
drum toa further pitch of acutenesas in listening 
intently, or slacken it considerably if any loud 
sound is expected that might rupture it. The 
outer — tixed in the same way to the 
atirrup to regulate the inner membrane. 

The Inner Ear. In now proceeding 
ta describe the internal car [187], or real organ 
of hearing, the very simplest explanation will 
he given, but at the same time 
the details are so complicated 
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187. THE INTERNAL EAR 


2. Seala tyinpani 
5. Vestilnle 


9, Horizontal semicireniar canal 
semiciretlar canal 
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asx to need close attention. and — 
‘t they are too interoating and ( = oe 
Important to be omitted. BS et, ae 
hind the oval) drum or |) | nl : 
fenestra ovalis, to which the s oY 
foot of the stirrup is tixed, ix a — _ldlihatacrs 


— 


amall bony chamber called the 
teatibule, filled with fluid and 
containing a membranous bag, 
also filled with fluid. This bag 
contains some of the naked axi« cylinder ore 
of the auditory nerve terminating in tiny be 
like heads, and in the bag are also a number of 
sharp cryadals, which, being violently moved 
about during vibrations transmitted from the 
oval drum, probably strike these nerve ends with 
varying force. 
ere Sounds are Interpreted. In 
the vestibule by means of these crystals the 
intensity and diatance of the sound is judged 
before the waves paw on to the true inner car 
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138. SECTION OF COCHLEA 
2. Scala tympani 
3. scala vestibull 


to be interpreted into notes or speech. The 
differing intensity with which these particles 
strike the naked nerves is supposed to tell 
whether the voice or music is loud or soft, 
whether near or distant, whether advancing or 
receding, and so on. This vestibule also con- 
tains five openings leading to the three semi- 
circular canala (two of them having a common 
opening), which are v curious structures, 
made of hone and all opening into the 
vestibule, the first being vertical to the position 
of the body, the second horizontal, and the third 
tranarerae, 80 a8 to lie in the three directions of 
solidity—length, breadth and depth. 

Human Spirit. 
levela. The canals are 
alxo lined with membranes 
filled with fluid, and are 
suppored to act like 
spirit-levels; they are 
connected with the cere- 
bellum, or organ of equili- 
brium so that it is in- 
formed at once in which 
canal the greatest pres- 
sure exists, according to 
the varying positions of 
the head, and can auto- 


3. Seala 
6. Saceule 


X 2 . ° + * 
8. Superior ie matically restore the 
balance by muscular 
action. It has been 


found that in certain diseases when one of these 
canals has been injured, the body has the ten- 
dency to roll over in a similar direction, cither 
forward. or sideways, or backwards. The canals 
ure also supposed to determine the position of 
the sound we hear, and the close connection they 
form between sound and equilibrium shows the 
value of a band to soldiers when marching. 
Delicate Mechanism. Leaning against 
the internal wall of the veatibule and also against 
the round drum of the middle ear. is the broad 
end of what looks like a small periwinkle shell, 
the cochlea [188], which, instead of having one 
spiral canal, has two, the one (the scala veatibull) 
opening into the veatibule, the 
other (the scala tympani) ending 


* at the round opening in the 
he. — middle ear. This double canal 
-s consists of two and a half turns, 
getting, of course, smaller 
_ towards the top, where the two 

* communicate by a minute hole. 


Hon 
— ov 


Both are entirely filled with a 
limpid saltish fluid. This double 
spiral is separated by a fine 
membrane (the basilar mem- 
brane). The upper spiral of scala restibuls is 
subdivided again by the membrane of Reisener, 
and the lower space is called the scala media. In 
this scala media, is the organ of Corts, or the real 
apparatus for hearing. Resting on the inner and 
upper surface of the basilar membrane, and con- 
tinuing round and round to the top, are a con- 
tinuous row of little headed rods, like piano- 
forte hammers. all graduated in size, getting 
smaller and smaller as they ascend, about. 6.000 
in number [138}. On the outer side of the 


membrane are a corresponding number 
of hollow pads, into two of which three of these 
little hammers accurately fit. there being 
therefore about 4,500 of them, and it must clearly 
be remembered that every hammer and every 
pad is a living cell. These kammers and pads 
form a tiny spiral arch, decreasing in size all the 
way up. There are also two o: three rows of 
stiff bristle-like cells along this canal, passing 
through holes like eyelet-holes in the membrane 
above, in which they can freely vibrate. 

How Sound is Transmitted. all 
this is supposed to be an arrangement for 
receiving and interpret - 
ing in some way the 
vibrations in the fluid 
around reccived from the 
air waves of sound by 
thetwo drums of the 
outer and middle ears. 
and transmitting them 
through the two divisions 
of the scala vestibuli up 
to the top of the xpiral, 
whence they return 
down the scala tympani 
to the round drum. 
There are three theories 
as to how sound is 
transmitted asvibrations 
to the auditory nerve. It 
is supposed that cach 
hammer vibrates to a 
detinite length of vibra- 
tion, and thus interprets 
the sound. A second —7 — 
theory is that it is the 
stiff bristle nerves that 
are thus tuned to take 
up the vibrations; but — ———— Haase 
attention has lately been 411. Outer hair cells 
drawn to the structure 
of the basilar membrane itself, on which these 
both rest, and which is believed to consist of an 
infinite number of strings of different lengths, 
stretched side by side all the way up, and able, like 
violin strings. to respond to different vibrations ; 
and the third theory is that this membranc is 
the true organ of hearing, the hammers, etc., rest- 
ing on it serving merely to “stop” or deaden 
the strings. It is still a moot point as to whether 
the hammers, bristles, or membrane are the true 
organ of hearing. All three, however, are directly 
connected with the auditory nerves that run 
up the central pillar round which the spirals 
turn and transmit all vibrations to the auditory 
centre in the brain. 

Sound Waves Heard and not Heard. 
The waves of sounds are waves in the air, very 
like waves at sea, varying from the lowest note we 
can hear, which are waves 64ft. long, and 16 to 
the second, to the highest, which are waves one- 
third of an inch and 38,000 to the second, 
each octave higher having waves twice as fast 
and half as long as the fundamental note. There 
are plenty of sounds too shrill for our ears to 
receive—the squeal of a bat, the chirp of a cricket, 
are thus often unheard by us. By the aid of a 
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Galton’s whistle. notes can be produced too shrill 
for the human ear, though they can be easily 
heard by a horse or a dog. 

Value of Two Ears. Just as in the 
eye, if the centre of hearing in the brain be injured 
all the elaborate apparatus we have described is 
useless. The ear has been compared to a tele- 
phone, as both depend entirely in the samo way 
on vibrations. The value of two ears is that wo 
can hear two things at the same time. as a clock 
striking and a conversation. We can also receive 
sounds equally well from either side of the head. 

There ts a distinct difference between hear- 
ny and livtening, just 
as there is in the oye 
between seetng and look- 
ing. When we listen the 


brain centre is on the 
qui-vive, and all the 
apparatus is braced 
up to receive sounds, 
perhaps otherwise un- 
noticed, though not 
unheard. 


Noises and Notes. 
The difference between 
anoise and a musical 
sound or note is that in 
the latter the waves are 
regular and of uniform 
length; in the formor 
J they are a mixture of 
different Jengths. 

From this brief de- 
seription of hearing, it 
will be neted that the 
sound waves are trans- 
mitted by three media— 
dOlids, liquids, and gases, 
8. tuner Tn the outer ear the 
10. Inner hair cells 

waves are conducted 

partly by the air and 
partly by the cartilages of the carand the bones 
of thehead. The chainof bones transmits them 
to the inner ear, whence every vibration is taken 
up finally by fluid which, striking in various 
ways on the bare terminations of the auditory 
nerve, cause the perception of sound in the brain. 


TASTE 


Pimples on the Tongue. The tongue, 
the organ of taste, is covered with three varictios 
of papilla or pimples. The first, called fils- 
form papille [140], are thread-like elevations 
that abound over the middle of the tongue. 
They are sharp, whitish, and pointed. In a cat 
they are very hard, like small thorns or spines, 
while in the lion or tiger they are of terrible 
size, like rows of teeth, and capable of stripping 
the flesh off a bone with a single lick of the 
tongue. They are principe) used in man for 
rasping the food against the furrowed roof of the 
hard palate. 

The second class of pimples on the tongue, 
called fungiform papilla (141], are mushroom- 
like elevations ; these are scattered all over 
the tongue, and especially towards the front. 
They are round and very red, the skin over 
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them being very thin. They contain touch 
corpuscles, and are really a delicate part of the 
great sense of touch. ey can at once discern 
the quality of what is in the mouth and if it be 
too hot or cold. 

The third claas of pimples are much larger and 
form a striking object at the 
back of the tongue. These are 
the circumvallate pamille {142}, 
orthe ‘circular trench” pim- 
ples. They owe their peculiar 
name to their extraordinary 
shape. They are arranged—ten 
or twelve in number—right 
across the back of the tongue in 
the form of a V, with the point 
backwards, 80 an to catch all the 
food as it. passes into the pharynx 
before if, is swallowed. Each 
one consiste of a flattened cleva- 
tion with a slight. central depres- 
Kion, and ix surrounded by a 
depression like a trench (hence 
the name), and beyond the ditch 
ix a slight circular elevation like 
a wall, Opening into the bottom of this trench 
are the numerous orifices of the glands which 
secrete a very powerful juice of great solvent 
power; while all along the sides, embedded in 
the walls, are bodies like oranges, called taate 
buda. From the top of each of these oval bodies, 
projecting into the trench, is a circular row of 
stiff hairs, making the whole rather like the head 
of a thistle. Part of all the food that is eaten 
fills into the trenches of these papilla and part 
in dinsolved ; and then it is supposed that the 
ultimate particles strike against the hairs, which 
are really naked ‘‘ nerve endings,” but look like 
the feelers of sea anemones, the process being 
rimilar to that in the sacculus in the ear, where 
the crystals strike the nerve endings. The 
vibrations are conveyed to the taste buds 
and thence by nerves to the taste centre in 
the brain. 

How we Taate. In apeaking of all these 
organs of apecial sense—whether of touch, 
taste, smell, hearing, or sight—it muat be re- 
membered that. the apecial apparatur we 
described is only an arrangement for accurately 
transmitting the peculiar vibrations or senra- 
tions to the brain which alone feels, tastes, smelis, 
heara, or sees ; for, as has been 
shown, if certain districts of the 
brain are di however 
pe ect these apparatuses may 

, nothing is perceived. Con- 
rider for one moment the mar- 
vela of a ‘‘apecial sense.” The 
ralt-cellar, for instance, has been 
filed up in mistake with sifted 
sugar, and you put some on the 
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1. Artery 2. 


to eat it with your You 

believe it is salt. it looks like salt, and you use 
it as euch, and you expect to discern ite taste 
on the meat in the mouth. Some minute por- 
tions dissolved in the trench strike against the 
projecting nerve enda, and in some inscrutable 
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way send up vibrations to the brain quite different 
from salt; and so forcible and strong is the 
effect in the taste centre that, against your 
belief and the endeavour of the senses, you declare 
it is sugar. 


SMELL 


The sense of smell really resides in the upper 
part of the nose, and here the olfactory or smelling 
nerves are situated. They project downwards 
in innumerable fine hair-like endings into the 
upper part of the nostrils, and are connected 
above with two large bulbs of brain matter in the 
under surface of the cortex of each hemisphere. 
All parts of the nose can feel acutely ; but if 
we wish to amell anything, we sniff up the odour 
into the upper part of the nares, or nostrils [143]. 


How we Smell. Qdours are either sus- 
pended in exceedingly fine particles in the air 
or in gases so thin and imperceptible that it is 
only by the sense of smell they are discovered. 
The odour must be dissolved in the secretions 
of the nose before it can be smelled. Hence, 
with both taste and smell, if the article be abso- 
Jutely insoluble, it cannot be discerned. If 
the nose be dry, as in fever, the sense of smell is 
lost; or, if there be too much secretion, as in a 
heavy cold, it is much impaired. The use of 
the sense of smell is a good deal under our own 
control, for it requires an effort of the will to 
hold the breath and take a deliberate sniff. This 
sense is far leas keen in us than in animals, 

Flavours. Some smells, 
such as those of pepper, 
ammonia, and acids. can 
hardly be distinguished 
from common sensation ; 
and others closely con- 
nected with tastes we call 
flavours. ‘The delicacy of 
the olfactory sense is most 
remarkable, for the most 
minute tracer (one thirty- 
millionth of a gramme of 
musk), quite impossible to 
discern by any other means, can be smelled. 

Pleasant and unpleasant odours are merely 
questions of judgment, just like colours and 
sounds; and what constitutes the sensation 
of pain or pleasure to which they give rise, 
is not fully understood. 

SPEECH 


Turning now to the important 
faculty of speech, we will try, 
very briefly, to describe, first 
the mechanical apparatus of the 
voice, then the production of 
air-currents, and the vocalisation 
and the articulation that pro- 
duce speech, giving also a few 
hints on the use and manage- 
ment of the voice. 

Three Stages. The whole 
process culminating in h may be clearly 
divided into three parts. First, the production of 
ad sip rcair 

uction-of sound ; , thirdly, moulding 
of this sound into words. For 0 lvl ho ea 
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are needed, for the second the larynx, and for the 
third the mouth—1t.e., the tongue, teeth, and lips. 

The two former may be roughly compared 
to the common harmonium, where sound is 
produced by the wind being forced up from the 
air-chest below through the vibrating reeds above. 
There is, however, in the harmonium no further 
apparatus to form these sounds into words, and 
thus to correspond to the mouth. Moreover, for 
all the notes of the different octaves (say, three, 
which is the average compass of the human 
voice), no fewer than 36 separate reeds are 
needed ; whereas, for the same compass in the 
human organ but one set of reeds is used, as 
there is a mechanism to alter it to all the different 
tones required. We know that the lungs are 
contained in the thorax or chest; the larynx, 
or voice-box, in the neck. a prominent part of it 
indeed, just where the vocal cords are affixed, 
being called the Adam's apple. 

Construction of the Larynx. The 
Jarynx, or voice-box, is situated, as we have said, 
in the neck, and leads from 
the back of the mouth 
to the top of the trachea, 
which brings the air from 
the two lungs below. It 
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of a glistening white appearance, as may be 
clearly seen by a xmall mirror placed at an angle 
in the mouth, and called the laryngoscope [144]. 

Above them. on either side, the walls of the 
larynx make a sort of pouch, the upper parts of 
which, bulging into the larynx, form two folds 
above the true vocal cords, and, as they slightly 
resemble them, are called the false vocal cords, 
They act, to a certain extent. as dampers or 
deadeners of sound, though they never actually 
touch the cords; while the pouch between 
secretes a considerable amount of glairy fluid 
which serves to lubricate the cords and keep 
them from getting dry. 

Action of the Tongue. At the top 
the lid, or epiglottis, of the larynx. which 
is hinged in front and folds down backwards 
over its mouth, is fixed to the under side of 
the back of the tongue in such a way that 
whenever the tongue is carried forward it 
is raised and opened, and when the tongue is 
carried back, as with food, it shuts tightly 
down, allowing all food 
and drink to pass over 
itt and down the gullet 
hehind. It closes” over 
the larynx so completely 


is an open tube with a * that not a drop of water 
lid. and is about 3 in. long. oe can pass down into the 
The walls and lid are com- a1 ae, ge windpipe. In breathing, 


pela of cartilages. The 
rgest is that forming 
the centre part of the 
tube, the thyrotd. and is 
the least| movable; the 
cpiglottis, or lid, and 
other cartilages, to which 
are attached numerous 
muscles, being freely mov- 
able in various directions. 

Across the middle of 
the tube, from the front 
to the back, are stretched 
two flat bands, tixed 
together at the front, cd —— 
but capable of being 5, Frontal lobe of the hrain 
separated behind, where 7. Olfactory bulb 
they are attached to 
two movable cartilages 
called arytenoid. When these two bands are 
broughs together, they form a sort of flat 
drumhead or septum that shuts off the upper 
from the lower half of the larynx so perfectly 
that even s drop of water cannot pass through ; 
while, on the other hand, they can be separated 
so widely that the opening is faangala , or 
rather, the shape of a spearhead, the point 
being forward and the broad part backward. 
These bands are the true vocal cords, and 
the air that passes through the narrow chink 
between them is thrown into ripples or air waves 
by the vibration of their edges, and these waves, 
when they strike on the ear, produce sound. 
The two vocal cords in the larynx, therefore, by 
their vibration, — — or sound- 
producers in the higher animals. 

The Vocal Cords. Thess are composed 
of elastic, muscular, and fibrous tissue, and are 
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is well as in speaking or 
singing, it is, of course, 
always open, while in 
swallowing it is tightly 
shut. Weceannot, there- 
fore, breathe while we 
Kkwallow, nor swallow 
while we breathe. Such 
then, briefly, is the con- 
struction of the larynx. 
It only remains for us 
to add that the whole 





wa larynx, as well as the 
143. RIGHT NASAL, FOSSA windpipe, lung — tubes, 
2. Middle meatua 3. Jawer and back of the throat, 


are lined with ciliated 
epithelium in such a 
Way as to pass up into 
the mouth any particles 
that may kettle upon them. In nearly all 
affections of the air passage this membrane 
is more or less destroyed for the time being. 

Voice Production. The voice is pro- 
duced by the rushing of the air through the 
narrow chink between the bands or “ cords,” 
which can be plainly seen by anyone who can 
use the Jarynguscope ; on the other hand, these 
bands can be scen widely open and far apart 
during quiet respiration [145]. 

The narrower the chink the greater the 
wessure of the air as it passes through and the 
Pigher the note produced. By the varying 
tension and approximation of these cords a 
range of sound extending on an average to 
three octaves can be formed. 

In the adult male the cords are nearly one- 
third longer than in the adult female. 

An imitation of the voice apparatus can be 
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made by stretching across the top of a glass tube 
two bands of indisrubber close together. If 
these are blown through with a certain force, a 
sound will be emitted, Tislier or lower, according 
to the tension. 

The action of the cords as well as the closure 
of the top of the Jarynx being regulated uncon- 
sciously, it would appear at first sight that we 
cannot do much voluntarily in arranging the 
wroduction of the voice. Such, however, is far 
ahs being the case. We can, in the first place, 
see that the delicate structures are not in any 
way injured by our carelesenese ; and, secondly, 
we can, by practice, regulate to an exact 
nicety the action of the cords so as to produce 
instantaneously the exact sound required. 

Breathing through the Nose. A great 
point in the care of the larynx is to breathe 
through the nose, and not through the mouth, 
The mouth is made for expiration, specially 
in epeech and vocalisation, but not for inspira- 
tion, for which the nose is epecially constructed. 
The mouth should be kept shut, but it is still 
possible to breathe through the 
nose with the mouth wide open 


mation of the vocal cords. But this, of course, 
raises the pitch of the voice or note. The secret 
of keeping at the same note and yet retarding 
the exit of the air is by the approximation of 
the false vocal cords above the true. This can 
only be done, as we say, instinctively, or, rather, 
unconsciously, by practice ; and the retardation 
of the expiration, so as only to use what air is 
needed and keep some well in hand, is one of the 
secrets of ease in speaking and singing. 

There should be no strain in singing or speech. 
Loudness is not necessary for force or beauty, 
but a good volume of air is. 

Pitch. The pitch in speaking is of great 
importance, not’ only to the speaker but to the 
hearers. With regard to the latter, it is not too 
much to say that the conveyance of thought by 
speech depends not only on the words, but the 
tone and pitch. It is wonderful what a power to 
kway thought a well-pitched and modulated 
voice possesses. Of course, in singing, the pitch 
is always considered ; but in speaking this is 
rarely done, though its importance to the 

Kpeaker is as great as to his 
audience. A wrong pitch strains 


when once the habit is acquired ; ee, ee the voice and the vocal cords. 
and, on the other hand, there are in em. We all have for speaking what 
certain passages in singing where, ree may be termed a natural pitch of 


owing to the elevation of the _ 
soft) palate, breathing through = a": 


voice, just as we have a natural 
pace for walking, and that is the 


ONS 

the mouth is necessary. Tf the 7 or ‘ bog uae pace or pitch which we can use 
nose cannot be or isk not regu- a RE aa with the greatest case and 
larly used as “the” respiratory , ee Without strain. 

passage, a doctor should be con- * Public Speaking. There 
sulted at. once, as there is some- —* can be no doubt that absolute 
thing blocking the natural pus- d% ignorance of the simple laws of 
sage—enlarged tonsils, adenoid we: oe voice production still prevails 


growths, or some malformation. 

Care of the Voice. 
Sudden changes of temperature 
are extremely injurious to the 
vocal cords, especially after pro- 
longed ure. Great. care should 4, 
be taken by speakers and 
singers against chills or draughts 
of cold air after using the 
voice, and also after leaving close or heated 
rooms. <A loose muffler over the mouth and 
nose when first going out. ix a wise precaution. 
Air too dry or too damp is also injurious in 
5 speaking. Air, again, overladen with 

ust or smoke or fog is most injurious to the 
vocal organs, which must suffer, if the voice be 
much used under such circumstances. 

No loud speaking or singing should be per- 
severed in if the throat be at all sore or relaxed, 
or if there be a severe cold in the head. Neglect 
of this is one of the common causes of clergy- 
man'‘ssore throat. Of course, as we have already 
said, any definite chest affection, such as 
bronchitis, precludes all public speaking. 

Management of Expiration. So far, 
we have spoken of inspiration in connection 
with the larynx; let us now consider, for a 
moment, expiration. 

We have already said this is to be carefully 
economised and none of the air wasted. The 
exit of the air can be retarded by the approxi- 
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Reot of tongue 


plottidis 5. 
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Showlng the glottia during omission of 
a high note 


8. Posterior wall of pharynx 4, Rima 


6. False vocal cords 


even amongst our most constant 
kpeakers, and it is not much to 
the credit of the twentieth cen- 
tury that amongst large bodies 
of men such as clergy, barristers, 
etc., whose living depends very 
largely on their voice, many 
should fall out of the ranks 
altogether, or, at any rate, suffer 
needless pain and misery for want of a few lessons 
on this most useful art. At Athens every 
student was taught how to speak properly and 
to use the voice with ease and effect. as being 
essential to health, quite apart from its special 
value .to speakers. 

We have little doubt that for a child of a con- 
sumptive tendency there could not be a more 
healthful and curative—or, rather preventive— 
exercise than a thorough course of instruction 
in voice production by a competent teacher. 
At any rate. it is beyond dispute that such a 
course should form an integral part of the educa- 
tion of every public speaker. This is especially 
the case with the clergy. They are the class 
whose vocal organs are most severely tried. 
The buildings in which they speak are often far 
more trying than concert-halls or lecture-rooms, 
which are built tocarry sound. The vaulted roof, 
the long aisles, the cold, vault-like air at the 
early morning service, the close stuffiness of the 
crowded evening church, the incurable and ever 


2. Epiglottis 


‘rue vocal cords 


t draughts, are all bad. Worse still is the 

* palpit voice,” artificial and strained : it is bad 

for the larynx and throat, and wears them out. 

while a natural voice would continue in full 
i and tone. 

Articulation. Passing on now to the 
third part of speech production, that of articu- 
lation in the throat and mouth, we may point out 
that it consists of at least two processes. First, 
the moulding or shaping of the air-vessel into 
the various vowel sounds by the opening and 
closing of the throat, ‘ah’ being sounded 
when the throat is open to its widest, and “oo ~ 
when it. is most nearly closed, the other sounds 
falling in between. Secondly. the cutting off of 
these sound waves into different lengths, to form 
words or syllables, by means of what are called 
consonants, which are closures 
and sudden openings that first X 
stop and then allow of the pas- 
sage of air and of the vowel 
sound by the closure of the lips 
as in “‘m,” or with the tongue 
against the front of the hard 
palate and teeth as in “s,” or 
against the front of the hard 
palate asin ‘“t,” only the opening 
of the fauces as in “k™ or “g,” 
and xo on—each consonant giv- 
ing a characteristic “click or 
other sound of opening. 

Vowels alone are true vocal 
sounds that can be prolonged as 
long as the mouth remains in the 
same shape, and as Jong as the 
current of air continues, the pitch 
being, of course, determined by 
the vocal cords. 





the tonsils, the removal of the same portion 
under surgical advice is of great value. The 
throat also must be in order. 

Effect of Food and Drink. Food 
and drink greatly affect the condition of 
the Jining membrane, both of the mouth and 
throat, and indirectly of the vocal cords. First 
and foremost is the abuse of alcohol. No one 
who speaks or sings much can indulge freely 
in alcohol with impunity, while in many even 
a small quantity is prejudicial, as the effect on 
the stomach and pharynx is distinctly bad. The 
very voice of the habitual drunkard speaks of 
the ravages caused by alcohol. In small doses, 
well diluted and taken with food, alcohol is not 
itself harmful to the voice organs when they are 
in health, but if they are diseased even a very 
small quantity may do harm. 
Strong tobacco, expecially in 
the form of cigarettes, is in- 
jurious to the voice. 

Much hot tea, in the same 
way acting on the digestion, ix 
not beneficial to the voice; 
coffee or cocoa, or cold tea, 
especially if not too strong, ave 
not harmful. It is not well to 
use the voice publicly at any 
length sooner than two hours 
after a full meal. 

Two great practical defects 
in speaking and singing may 
be noticed. One is that the 
mouth ia often not sufficiently 
opened, and the other is that 
the voice is often dropped two 
or three or more tones in pitch 
towards the end of a sentence 


It is all important to enunciate 
and articulate clearly; all the 
vowel and consonant sounds 
should, therefore, be carefully 
practised with the greatest 
accuracy ; such practice, like all 
other vocal exercises, is best 
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X and X. Nearly coved for highest notes 
Y and Ve. Open for quiet breathing 
Zand Z’. Open very wide for gaping 
1. Base of tongne 2. Tip of epiglottia 
2’. Thyroid cartilage 3. Triangular 
cartilage to which vocal cords (4.) are 
fixed 6, False vocal cords 6. Inside 
of larynx 7, Wind pipe 8. Point 
of gullet 


ko that the words are quite 
lost. at a little distance, 

The secret. of easy public 
speaking ix the understandin 
of respiration Ko as to retar 
it at will, the use of the right 
pitch, modulated tone, and 


done before a mirror. 

The Aapirate. The letter “h” is often 
an insuperable difficulty. It is, perhaps, best 
overcome by expiring forcibly against a window- 
pane and adding some syllable such as “ at” 
or “ot” to the expiration. The expiration 
is then gradually shortened till it becomes 
“hat” or ‘ hot.” 

Another difficulty is stammering or stutter- 
ing. In minor cases this is cured by slow, 
deliberate formation of each word until the 
habit is broken. More severe cases require 
special treatment, which is now admirably con- 
ducted. Nearly all are curable. ‘‘ Take care 
of the consonants, and the vowels will take care 
of themselves.” 

For proper speech the teeth should be complete 
in number and kept in good order. If the tongue 
is swollen or sore, or the tonsils enlarged, specch 
is dificult. In the latter case, enlargement of 


the natural voice, avoiding a 
forced or artificial voice, monotones, and all 
strain. Speak in an erect position, eat suitable 
food, and retain as far as possible good general 
health and sound nerves. 

The ‘British Medical Journal’ enumerates 
four special points on the right use of the voice : 

l. Thorough control of the motive power of 
the voice and breath. 

2. A proper attack of tone. 

3. The education of the resonant cavities of 
Kpeech. 

4. The right pitch. 

With this consideration of the organs of the 
senses we reach the conclusion of our survey of 
the human being from the physiological point 
of view; and we shall now turn to a subject of 
vital concern in all our lives—the prevention of 
disease and the maintenance of the body in 
health. 


Physiology concluded 
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18 The Processes and Appliances of Machine Moulding. Examples 
of Moulding Machines and their Advantages. Wheel Moulding _ 
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By JOSEPH 


HE highest development of moulding, that 

by machine, is one that grows very rapidly. 

It is divinible under two groups—one devoted 

to general work, the other specially to toothed 

wheels, the latter constituting a very much 
smaller group than the former. 

Types of Moulding Machines. In 
reference to the first, there are some dozens 
of distinct types of moulding machines now 
made, and operated cither by hand, as in 98 and 
99. kteam, water, or compressed air. Patterns 
may be rammed by the machine, or by hand, but 
they are always withdrawn under the control of 
the machine slides. In the clean delivery thus 
obtained much of their value lies. In England 
and Germany a large amount of hand ramming 
ix adopted in machine moulding. In the States 
ramming ix more often done by mechanical means. 
There would be no special difficulty in compressing 
sand by fae nine! ineans over a perfectly level 
surface : but the surfaces of patterns are seldom 
level, but of more or less irregular contours, and 
the difficulty of mechanically ramming uneven 
surfaces is that the sand inevitably becomes 
harder and softer in difleront localities. It is there- 
fore necessary to prepare special pressing plates in 
such cases, corresponding at least approximately 
with the contours of the patterns to be pressed. 
Ax the cost. of those oan be incurred only when 
a considerable number of similar moulds are 
required, this helps to explain why hand ramming 
is preferred in the majority of cases. 

he patterns moulded in machines are att ached 
to a plate—or often cast solidly with a plate — 
the opposite faces of which provide the faces 
upon which the mould joints are rammed 
directly, so saving the trouble and time of making 
kand joints. And again, it is usual, when 
possible, to mount several small patterns on one 
plate to increase the output per mould. 

We can better understand the general methods 
of machine moulding if we consider in bricf 
those methods which lead up to it, and of which 
it is the complete development. These are 
bottom or joint boards or turn-over boards, and 
plate moulding. 

Bottom Boards. Turn-over boards, 
bottom boards, or joint boards, as they are 
variously termed, are used to save the trouble of 
making the sand joints each time the pattern is 
rammed up, or else to sustain a flimsy pattern, 
or to fulfil both functions at once. Different 
forms of turn-over boards are made to suit 
requirements. Perfectly flat boards are used for 
———— patterns, and kept in foundries in 
different sizes to suit moulding boxes of various 
dimensions, the pins passing tither through 
holes in the board, or beside its edge. Any flat 
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patterns, jointed or unjointed, may be laid upon 
these to keep them straight while being rammed 
up, as pipes. columns, cylinders, thin plates, 
and such like. Fig. 1038 shows such a board (A) 
maintained truly with battens. It is not quite 
the simplest bottom-board arrangement, because 
instead of a complete pattern being used, a sct 
of half patterns is shown, and there will be 
another board with half patterns exactly like 
this for the bottom box. A halfway stage 
between this and the absolutely plain board is 
the hoard of the brass moulder, cut out to 
drop unjointed patterns into. Jn this, these 
handwheel patterns would then be complete, 
but solid. and sunk into the board to their 
central planes. Then one half box would be 
rammed over them, and turned over, and the 
board taken away, leaving the other half of 
the patterns exposed to be rammed. In 103, 
however, there are two sets of half patterns 
on different plates, and no turning over is done. 
In this figure, note may be made of the way in 
which the box is confined by the corner blocks, 
of the runners radiating from the central ingate, 
and of the lifters hanging from the bars. In the 
upper or plan view, the bars are broken away 
to show the pattern arrangements clearly. 

In another stage. if irregularly-shaped sand 
joints are required, blocks are put on the board, 
of shapes corresponding with the sand joints. 
Plate moulding in its simplest form is embodied 
in these arrangements. 

Metal Plates. Figs. 100 and 101 show a 
more advanced stage. Here the plates are 
of iron, and the patterns are of iron or of 
brass, and attached to opposite sides of the 
plates, so that if the plate thickness were 
removed, the pattern portions would make up 
a complete pattern. In each case, sprays 
of runners are screwed or riveted to the 
plates. Fig. 102 illustrates pattern parts and 
plate cast together, a method adopted when the 
work is standardised, and in constant service 
from year to year. : 

Advantages of Plate Moulding. It 
should be obvious that this system of plate 
moulding ix vastly more economical and accurate 
than hand moulding when much repetition work 
has to be done. Its employment does not 
necessarily involve the use of a moulding 
machine, since there is a large amount of work 
of this kind done without the aid of the latter, 
the machine being mainly a mechanical aid to 
facilitate the better delivery of the pattern. 
Plate moulding is an extension of the use of the 
turn-over boards; but in the case of such 
boards, the pattern, either in whole or in halves, 
is made distinct from the board, and in the 
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99. MOULDING MACHINE (SIDE 103. BOTTOM BOARD, WITH HALF PATTERNS AND RUNNERS 
ELEVATION) : ENCLOSED BY MOULDING-BOX 


MOULDING MACHINE AND PLATE MOULDING 


ed 
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lest case the latter merely forms the first 


asad joint face—namely, that of the boftom box 


, upon which the top face is rammed ; and 
the whole, or half pattern, as the case may be, 
remains in the bottom part, while such portion 
of it as comes in the top is also rammed at the 
same time as the top joint face. 
But in plate moulding [100-103] 
the faces of the sand joints do not 
come into contact until the final 
closing of the muuld for casting, for 
cach face is rammed against the 
joint board or plate, andthe pattern 
sections which belong to top and 
bottom respectively are fastened 
to, or are integral portions of 
the board or plate itself. The 
principle — ix sinply this: that 
whatover shape the pattern is, 
those portions into which it 1s 
divided vy the plate would, if 
the plate were removed, differ in 
no wise from any ordinary 
pattern. The plato is therefore 
simply a picce interposed between 
those portions of the pattern 
which come in the top and the 
bottom boxes. 

Patterns for Plate Mould- 
ing. In much workof this 
character, wood asa material 
of construction {108] is discarded 
altogether, and iron employed 
for plate and pattern [100-102], 
and often the whole is combined in one cast- 
ing, ss 102, which shows plate containing 
four hand wheels with their runners. A pattern 
in first) prepared in wood, from which the plate 


with its lugs, runners, and pattern wheels 
The whole 


is moulded and cast. ix then 


got up by fil- 
ing, turning. or 
other — suitable 
means, the 
amount of work 
beatowed upon 
it varying with 
the custom of 
the shop: somo 
machiningevery 
ortion, others 
vaving the faces 
rough, as cast, 
and only truing 
and smoothing 
the edges which 
draw vertically. 
After tooling, 
the pattern and 
plate are rusted 
over with  sal- 
ammoniac and 
water, warmed. and well becawaxed, to im- 
part a smooth skin for delivery from the mould. 
A secondary advantage of the use of metal- 
plated work in that the evils which are more 
or less inseparable from the warping of timber 
are eliminated, and better, smoother  sur- 
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104. the turnover table D. A presser 


HAND MOULDING MACHINE 
(Samuelson & On., Ltd.) 





105. PORTABLE HAND MOULDING MACHINE 
(The Adams Company) 


faces are obtainable, and consequently better 
deliveries and smoother castings. : 
Moulding by Machine. If now, 
instead of withdrawing the pattern from the 
mould by hand or with a crane, which owing to 
its unsteadiness is a frequent cause of i 
down of the moulds, the plate 
be fitted on the table of a 
machine and the mould with- 
drawn from the pattern by a 
lever or a ram, perfectly plumb 
and steadily, the last risk of 
fracture of the mould is well- 
nigh eliminated, and this marks 
the perfection of plate moulding. 


Examples of Moulding 
Machines. Figs. 98 and 99 
illustrate in front and side eleva- 
tions and part sections one type 
only among the many moulding 
machines. It is one of the most 
improved designs, in which the 
ramming, or, rather, pressing, is 
accomplished by power. The 
machine framing comprises two 
sides connected with horizontal 
stretchers. Between the table A 
and the crosshead B the sand is 
pressed into the moulding boxes, 
CC, which are fitted through 
intermediate plates with pins to 


board E attached to the cross- 
head pushes the sand into the box 
part which happens to be uppermost, the surplus 
sand necessary being confined by the loose frame 
F. The pressure is imparted by the hand lever 
G actuating the pinion H and toggle levers 
JK. The pattern and plates are lifted from the . 
box by the counter-weighted lever L actuating 
the side rods 
M M, in the 
hosses of which 
the table can 
be turned over 
for ramming the 
two box parts. 
The crosshead 
B is swung aside 
during the fill- 
ing of the boxes 
with loose sand. 
being pivoted 
by the rods 
NN 


Fig. 104 shows 
a plain type of 
machine in 
operation. The 

ressing is done 


bar. pulled down 
by levers actuated by the long handle seen 
grasped by the attendant. The pair of boxes 
are seen between the table and the presser-bar. 
In 105 we have a development of much value. 
the portable machine. running on wheels, so that 
it can be easily pushed about the foundry to any 





* — —— 2 


 sanvenient location, leaving the moulds in ite 
wake as they are made: half-patterns are 
seen on the machine ta with the presser 


board thrown back, while on the bench alongside 
are the moulds produced. Underneath the bench 
will be noted several of the steel bands or 
frames mentioned later in connection with snap 


Hydraulic Moulding Machine. A 
hydraulic machine is illustrated in 106, con- 
sisting of a press, 
with ram low 
and crosshead 
above. Above the 
ram the boxes are 
carried on rails, 380 
that they may be 
run back from 
beneath the crose- 
head, and the sand 
filled in conveni- 
ently. Then one 
box is pushed alon 
to the centre, an 
‘ the rise of the 
ram lifts the box 
and presses the 
sand against the 
opposition of the 
plate attached to 
the top crosshead. 
Lowering the ram 
withdraws the pat- 
tern. In addition 
to the power ob- 
tained by hydraulic 
pressure, there is 
the further advan- 
tage in this class 
of machine that as 
many as four men 
can be set to work 
—two filling and pressing, and two removing the 
hoxes and placing them together. 

Where Machine Work Scores. The 
examples which have been given are compara- 
tively plain, the better to illustrate the ele- 
ments of plate and machine moulding. But 
the full advantages of the system are most 
apparent. in patterns of intricate forms— 
that is, which involve more sleeking and shap- 
ing of joint faces, etc., on the part of the moul- 
der, more work in cutting of runners; also 
patterns which are moulded in very large quan- 
tities by firms who deal in specialities, and which, 
being usually of small dimensions, can be and are 
mou several at a time on a single plate. The 
highest economies are secured when patterns 
of small and medium dimensions are grouped 
on plates — with their runners, and when joint 

p 


faces are not plain. Patterns which are not cored, 
or cored only to a small extent, are more economic- 
ally moulded than those in which many intricate 
cores have to be fitted and properly secured. 
Shallow patterns, and patterns without vertical 
edges, deliver best, but tterns with vertical 
faces are eminently sui or plate or machine 
moulding when a stripping plate is employed. 
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Wheel Meulding. The moulding of 
toothed wheels by machine means that a com: . 
plete pattern is not required, and that the em- - 
ployment of mechanism produces more accurate 
results in the pitching or spacing of the teeth 
than can be ensured by hand work with a full 
pattern. 

The wheel moulding machine is a dividing 
machine. having change wheels and worm gear 
for the pitching, together with mechaniam for 

, operating and with- 
drawing the tooth 
block. The cores” 
for the arms are 

made by the usual 
methods of core 
making, and in- 
serted in place by 
hand. 

The gencral pro- 
coeas oof wheel 
moulding is as 
follows. The 
moulder is provided 
by the pattern. 
maker with all 
necessary parta, 
such as tooth 
blocks, core boxes, 
cte., which vary 
with each type of 
wheel—spur, bevel, 
worm — and with 
the shape of the 
arms, the presence 
or absence of 
shroudings, ete, 
We can take only 
the case of a plain 
spur wheel with a 
ae top. The top 
ox is rammed 

distinct from the wheel mould upon a plain 
level bed of sand, and calls ‘etic for 
no remark. If the wheel be large and made 
in the floor sand, a coke bed ix provided under- 
neath, and the whole area of the wheel is vented 
down to this bed. Small wheels are moulded 
in a bottom box. In the case of the spur wheel 
selected [107] the bed and the top joint. face 
are made with a striking board A. On it. the 
half section of the wheel is marked os a guide to 
the moulder in setting the cores. Jt is attached 
to the striking bara by a strap b. It strikes c, 
the top joint face, d, the bottom of the bed, 
and e, a wall of sand, at 2 in. or 3 in. distance 
away from the tooth point, Jeaving a space { for 
the reception of the facing sand, to be rammed 
within and around the tooth spaces. In bevel 
wheels it is better to cut the board precisely to 
the bevel and diameter of the tooth points. 

Formation of the Teeth. The ram- 
ming of the tooth block B follows. The one 
shown has two teeth ; but many contain three 
or four. The more teeth used the greater the 
precision demanded, hecause each tooth spore 
must be an exact. counterpart of its fellow. ch 
space has, moreover, to be rammed up with the 
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same expenditure of labour as any other, s0 
that the only time saved is that in elevating the 


block. 


Having a tooth block, the spur B, shown or a 


bevel wheel block 
bolted to the carrier 7 
of the machine, the 
radius is set by means 
of a strip cut to ex- 
tend from the central 
striking bar a to cither 
the root or point of 
the tooth, and the 
arm is permanent! 
clamped in the posi- 
tion corresponding 
therewith. The block 
is lowered by means 
of the vertical slide 
of the machine until 
it touches, and just 
presses upon the bed 
struck by the board 
A, and the ramming 
up commences. The 
ramming must be 
done #0 that the 
connection — between 
the tooth spaces and 
the outer body or 
wall of sand struck 
by the sloping edge of 
the board A shall be complete, so 
that there will be no risk of the 
narrow pillars or sections of sand in 
the tooth spaces becoming washed 
away. This wnion is effected hy 
means of nailsa—two, three, or four 
being rammed in along with 
the sand to form a bond of 
union, as shown in 107 at B. 
Facing sand is rammed within the 
tecth to the thickness of about 
lin. or 1} in., and black sand 
behind, and a block on one 
side supports the sand bein 
rammed —— The tooth block 
is lifted by the vertical arm of 
the machine, the sand being 
ore from pulling up by 
olding a flat piece of wood, C, 
on ita surface. It is then moved 
a distance equal to the pitch by 
the dividing apparatus of the 
machine, —— and re-rammed, 
and so on, as indicated at. B. 
The 


Arms. There are many different 
methods of formation adopted for the arms 
of spur wheels. The H section type is the most 
common, because it is the easiest to make, and 


the strongest. But other forms are often adopted 
either because the wheels are too small for H 


arms, or because that type would be out of har- 
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setting the cores, 
Continued 


mony with adjacent gears; because wheels have 


to replace broken 
ones, or they have to 
be cast against some- 
thing else which 


some 
other shape, 


or on 
account of the de- 


signer preferring an 
older type of arm. 
We can take only the 
moulding of a spur 
wheel with H section 
arms. 

As usually made, 
the core-box is of the 
form shown at D (107] 
in plan and part 
sections. The two 
sides hh are notched 
together at the angle 
required for the arms, 
60 degrees if for six 
arms, 45 degrees for 
eight. 90 degrees for 
four, and, the inner 
faces corresponding 
with the centres of 
the ribs; the thickness 
of ribs, i. is equal to 
half the thickness of 
the arms. The inside 
of the sweep 7 cor- 
responds with the 
inside of the rim of 
the wheel, and the flat 
arms k k and inner 
ribs 7? I are divided to 
allow of delivery of 
the core. The core 
being rammed up, the 
screws which connect 
the sides with the 
gweep are withdrawn, 
the sweep 7 drawn 
away horizontally, 
the sides also drawn 
in the same manner, 
and the core left 
standing on the ram- 
ming board or bed. 

The mould is shown 
in section and plan 


{107 FE] and the relations of the several parts 
are apparent. together with the method of 
gauging the thicknesses of arms and rims when 


A SHORT DICTIONARY OF TERMS IN FOUNDRY WORK 


AGID STERL—Steei made from non- 


phosphoric ores. 

Air Belt—The belt encircli & 
cupola, through which the t 
is conveyed to the tuyeres. 

Air Furnace—aA furnace which uti- 


lises the natural draught of a chimney. 
Alloy—A mixture of two or more 
metals, effected by fusion. 


Aluminium—Used in numerous alloys. 
It exercises a cleansing effect. 

Anchor—A moulder's chapiet. 

Angle Board—Used by ttern- 
makers for planing angles, hollows, 
or fillets in. 

Angles—Strips of triangular section 
used for fittingin corners in patterns, 
and for strengthening castings. 

Annealing Oven—Used for the decar- 
bonisation of malleable iron castings. 

mbple Tree— Used for cogs of mortice 
wheels. 

Arc Pitch—The R pea of gear wheels 
ieeaures round an arc of the pitch 
ine. 


BABBITT METAL—A white metal 
used for lining bearings. 

Back Plate—A cast-iron plate bolted 
to the back of a foundry box, for 
vertical casting. 

Bare—Slightly under exact size. 

Barrow Ladle, or Sulky—-A foundry 
ladie mounted on a barrow framing. 

Bars—The stays, or croas-pleces of 
moulding boxes. 

Basic Steel—Steel made from phos- 
horic ores, in aconverter or furnace 

saving a basic lining (lime). 

Bastard Wheel—A wheel which, 
bearing with another, is not of 
correct pitch or bevel. 

Bead Sleekers—Moulder's tools for 
smoothing the Impressions of beada. 

Bed Charge—The bottom charge of 
coke ina cupola furnace. 

Bedding-in— Moulding patterns in the 
same position in which they have to 
be cast, without a bottom box. 

Beeswax— Used for coatingiron pat- 
terns to prevent them from rusting. 

Bellows— Employed for blowing par- 
ticles of loose sand, dust, and blacken- 
ing out of moulds. 

Bench—Used by pattern-makers, 
moulkders in small work, and by 
core-makers. 

Bench Rammer—<A small rammer 
used for moulding at the bench. 

Bench Work—Work done at = the 
bench, to distinguish it from that 
done on the floor. 

Bevel Wheels—Toethed gears, the 
pct planes of which form conic 

rustra. 

Blackening —Charcoal dust, or plum- 
bago, used for dusting foundry- 
moulds to prevent sand burning. 

— — Bag—A muslin bag from 
which biackening is dusted over the 
surfaces of moulds. 

Blacking Mill—A rotating cylinder 
containing rollers, or balls, which 
crush charconl into dust. 

Blackleading—Sometimes patterns 
are treated thus to facilitate their 


delivery. 

Black Sand—The old sand of the 
— —— floor. 

Black Wash, or Wet Blacking—A 
mixture of charcoal or plumbago 
with clay water, washed over the 
surfaces of moulds. 

Blast—Air supplied under pressure 
to melting furnaces. 

Blast Furnace—A furnace ranging 
from 80 ft. to over 100 ft. high, in 
which tron is reduced from ita orea. 

Blow—The period during which blast 
is being brought into a melting 
furnace, or the act of bringing it in. 

Blower—aA rotary machine in which an 
artificial current of air is produced 
by positive pressure. 
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Blow Holes—Holes in castings caused 
by the entanglement of gases in 
the mould at the time of pouring. 

Body Core—A main core. 

Body Flange—aA pipe flange fitted on 
the body of a pattern. 

Bosh—A tank of water for foundry use. 

Boshes—The melting zone of a blast 


furnace. 

Boss—A circular bearing pierced witha 
hole for a shaft or pin. 

Bottom Board—A flat board on which 
a bottom box is rammed over a 


pattern. 

Bot Stick—The iron rod which holds a 
stopper of clay at one end for closing 
the mouth of the cupola, and has 
at the other a point for tapping. 

Box Filling—The black sand of the 
floor as distinguished from facing 
sand. 

Boxing-up—Moaking a large pattern 
to enclose hollow spaces, instead of 
using solid timber. 

Brass—Apg alloy of copper, tin, and 
zinc variously proportioned. 

Brass Melting Furnace——(ienerally 
an air furnace receiving crucibles. 
Sometimes a reverberatory furnace 
for large masses. 

Brass Moulding—The moulding for 
brass castings, which differs = in 
some particulars from iron moulding. 

Bricking-up— The building-up of the 
skeletons of loam moulds with bricks. 

Bricks—Common bricks, fire bricks, 
of loam bricks, used in loam moulding 
and in lining furnaces. 

Bronze—A mixture of sniper and tin 
variously proportioned, or 9 with 
aluminium ver phoaphorus. 

Building-up—Constructing patterns 
with seginental pieces to censure 
permanence of form. 

Burning-on—Casting new metal on 
old for the purpose’ of repairs. 

Burnt Iron—Cast iron which has 
become largely reduced to the con- 
dition of an oxide, and rotten. 

Burnt Sand—Sand which has been 
subjected to intense heat, so that it 
has no coherence. It is used for 
parting joints. 


CAMBER—Curving of castings and 
of their patterns. 

Carbon—The most essential 
trolling element in cast Iron. 

Carbon Cores-—Hard, atrong cores 
made of conpressed carbon. 

Carriage le—A ladle mounted on 
a carriage. 

Casting—The pouring or founding of 
the metal. 

Casting Upright— Pouring a mouid 
vertically with a view to secure 
soundnesr, 

Cast Iron—An alloy of iron with 
carbon and other clements. 

been 


Cast Steel—Steel which has 
melted and poured. 

Centre Plates—Plates used = for 
turning jointed patterns on, the 
plates being attached at the ends. 

Centre Square—An instrument for 
finding the centre of a body without 


com paases. 
Chalk—Used for whitening pattern- 
shop drawing-boards, and other 


purposes. 

Chalk Line—A fine line chalked and 
strained oe and snap on a 
board to leave a atraight chalk- 
mark for sawing by. 

Chambered Core—A core enlarged 
about ite central portion. 

hanging Hook—A foundry crane 
hoo th two bends for changing 
ladies of metal from one crane to 


jacent. 

Chaplet—A metallic stud, or nail, or 
piece of hoop iron which affords 
su = to a core independently of 

D 


con- 
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Chaplet Block—A block of wood 
water sometimes supports a chaplet 


nail. 

Charcoal—Charcoal, when ground, is 
used for facing moulds. 

Charge—The quantity of ore, fuel, 
and flux which is introduced into a 
cupola or blast furnace at. one time. 

Charging Door—The opening of a 
blas or reverberatory futnace 
through which the charges are in- 
troduced. 

Check, or Register—The annular 
jointing between the top and bottom 
of loam moulda. 

Chilling—Casting against cold tron. 

Chord Pitch—-The shortest distance 
between the adjncent centres af 
the tecth of wheels. 

Chucking—-Attaching work to lathe 
chucka. 

Cinder Bed, or Coke Bed—A bed 
laid with cindera or coke at. the 
bottom of a mould, into which the 
venta collect, and from which they 
are diacharged. 

Clay Plug—A plugof clay that closes an 
ingate until the basin ia nearly tilied. 

Clay Wash—(Clay diluted with water, 
and ured for swabbing the bars of 
moulding boxes and lifters. 

Clean Lift—A pattern delivery which 
does not. damage the mould. 

Clean Metal-. Metalfree fromapongi- 
ness, scabs, and blow-holes, 

Clearance-— The space between ad- 
jacent gear-wheel teeth. 

Coa! Dust Ground coal, to be mixed 
with sand for facings. 

Coal MIUH-- A mill in which coal ts 
ground into dust. 

Coat---An application of loam, clay 
wash or wet blacking to a mould. 

od--A masa of annd carried on a 
drawback, or other plate. 

Cogs - The wooden teeth of mortice 
wheels. 

Cog Wheel—A wheel with teeth of 
wood. 

Coke-- Used in cupolas and blast 
furnaces, and when ground, for 
mixing with facing sand. 

Coke Baskets —Moulders’ 
hasketa. 

Coke Bed-—- Sce cinder bed 

Coke Mill--Same as eoal mall 

Cold Blast Iron--Jron smelted by 
cold blast. 

Cold Shots-—Small globules of cold 
jron enclosed in castings. 

Cold Shuts - Lines of dinperfect union 
in castings. 

Collapsible Core Bar--A core bar 
whichis made to fallinwards for ready 
removal, after the mould is poured. 

Combined Carbon— Carbon ina con- 
ae of chemical) combination with 

ron. 

Contraction — The shrinkage of metal 
from the liquid state. 

Contraction Rule—-A rule Jonger 
than the common rule by the amount 
of contraction of fron, or brass. 

Converter—The vessel in which 
Heasemer atee) in made. 

Cope-~ The top part of a loam mould. 

Core —A central or internal body of 
sand. 

Core Bar--A hollow bar on which 
cylindrical cores are swept up. 

Core Board—A board cut to the pro- 
file of a core which ia awept up 
against it. 

Core Box—A framing within which a 
core is rammed. ° 

Core Carriage—aA carriage on which 
heavy cores are run into he stove. 

Coring Up-—Placing the cores in a 
mould. 

Core Iruns—lIron rods rammed in a 
core to afford a stiffening skeleton. 
Core Oven, or Core Stove—An oven 
or stove tn which cores are placed to 

be dried by heat. 
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Core Plate—A plate on which cores 
are swept up. 

Core Print—A projection piece on a 

tern, Into the Impression made 
y which a core is placed. 

Core Ropes — Ropes urstrings rammed 
to curved portions of a core, and 
withdrawn to leave vent holes. 

Core Sands --Mixtures of strong sand. 

Core Trestles--Tresties on which 
core boards and core bare are 
supported. 

Crane—-Used for lifting and turning 
over moulds and castings. 

Crane Ladie-.-A heavy fadie which is 
slung and carried by a crane. 

Cross —A double beam of the form of 
a St. Andrew's croma, suapended 
from ai craue, and carrying sus- 
pension loops for moulders’ work. 

Crucible Used in melting ateel and 
copper alloys. 

Crucible Cast Steel 
a crucible. 

Cupola: The furnace in which cast 
fron ia remelted. 

Cupola Holst A light hoist for lifting 
iron, coke, and Uinestone to the 
eupola platform. 

Curving of Patterns Patterns are 
curved in the opposite directlon to 
that. taken by their castings in cooling. 


DAUGING- Lining a 
ladle with tlre-clay. 
Dead Hoad -A head of metal on a 

castiiug. 

Doad Melting -- Thorough melting. 

Delivery The withdrawalofa pattern 
from ite mould. 

Devil --An open cage in whieh a coke 
fire is Hit for drying moulds. 

Dog --Astaple, or lron cramp. 

Double Shrinkage: ‘T'wo shrinkages 
muat be allowed for when making 
patterns from which to cast patterns 
of metal. 

Dowels - Pins 
temporarily. 

Drag -The bottom bos da moulding. 

Draught —The taper of a pattern. 

Draw The same as delivery. 

Drawback:--A wasn of sand carried 
ona plate, without a print. 

Drawin Board-- A board on which 
shop drawings are made to actual 
alzen. 

Drop Bottom Cupola --A cupola tn 
which the bottom ta dropped to dis- 
charge the ashen. 

Drop Print --A pocket print. 

Dry Brush --A soft: brash used for 
removing dust from moulds, 

Drying - Driving off the molature from 
moulds and cores by heat. 
Drying Stove --A atove in 
moulds and cores are dried. 
Dry Sand —Strong sand, dried in the 

atove. 

Dull Metal-—Metalimperfectly melted. 


BMERY WHEELS —Used for fettling 
castings. 


FACE PLATE—A plate on which 
pattern work is turned. 

Facing-—A portion standing above the 
main surface of a pattern or casting. 

Facing Sand-—The sand which lies 
next a pattern. 

False Core —The falae core of a brass 
moulder corresponds generally with 
the drawback of the iran moulder. 

Fan —A rotary machine for supplying 
blast to a cupola. 

Feeder—A body of liquid metal which 

op ttiea shrinkage Joss. 

F n@—Assisting the ingress of 
metal to the mould by the movement 
of a red up and down in the runner. 

Feeding Rod —A rod of } in. or more 
in diameter, used for feeding. 

Fettling—Removing runners, fins, and 
other excrescences from castings. 

Fillet—An angle, ot hollow. 

Fin—A thin expansion of metal 
spreading out from mould joint. 
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FOUNDRY TERMS 


Flask—A moulding pox. - ' 

Flat Rammer—A rammer having a 
flat end, used for finishing. 

Floor ork—Moulding done by 


kneeling or bending over moulds on 
the floor. 


Flow-~off Gate— A riser gate. 
Fluid Metal—-Mctal thoroughly 
melted. 


Flux —Lime, which unites with earthy 
matter, etc., preaent iu iron ore, 
forming alag. 

Foundry — The building in which cast- 
ing is done. 

Foundry Crane -A triangularframed 
crane, having ita top) member 
horizontal. 

roundey Pig -—(irey ply, fluid when 
melted. 

Full - Slightly oversize. 

Furnace Linings — Bricks of fire clay 
and ganister. 


GAGGERS $ - Prods cast on loam plates. 

Ganister —Silicious sand, and fire clay 
used in furnace linings und steel 
moulds. 
Gas Coke— By-product of gas works, 
sometimes used in brass furnaces. 
Gates - Ingates, or runners, through 
which metal enters a mould. 

Grain -The testure of metal, or of 
woud. 

Graphitic Carbon — Free 
present in grey cast iron. 

Green Sand - Sand which is not dried. 

Green Sand Moulding --Work done 
fn green sand. 

Grey Iron- An open grained iron, 
only moderately strong. 

Grid ~- An iron frame on which a core 
or drawback is built. 

Gulde Iron :- An tron curved to control 
the movementa of a strickle. 

Gun Metal— Analloy of couper and tin. 

Gutters --Narrow channels cut in the 
joint faces of moulds for the escape 
of gas. 


MALF PATTERN .. One of the halves 
of a jointed and dowelled pattern. 
Halving —A form of flat joiut uniting 

pattern parta. 

Handing — Making pattern parts right 
and left. 

Hand Ladle—-A small ladle carried by 
a aingle shank. 

Hard Coke--Furnace coke, used in 
cupolas. 

Hard Iron-—-Jron shich = is 
highly silicious or chilled. 

Hard Ramming —Ramming a mould 
hard, to prevent risk of lumpe. 

Hatching --Cutting up the surface of 
moulds with the trowel to assiat the 
adherence of freah sand for mending 
up. 

Hay Bands— Used to bind the loam in 
aweypt-up Cores, 

Head Metal -—A supplementary maas 
of metal on top of a casting, to 
secure soundness in the latter. 

Hemp-- Used instead of hay bands in 
amall cores. 

Hollows —-Concave portions inserted 
in angles of patterns to censure 
strength in the castings. 

Honeycombing— state of general 
sponginess in a casting. 

Horse Manure-—Used as a binding 
and venting material in strong 
sand. 

Hot Blast — Employed — generally 
instead of cold blast for amelting iron. 

Hot Metal—-Metal thoroughly melted. 

Hot Sand—Sand from which recently 
poured castings have been re- 
moved. 


INGOT —A mass of metal of rectangu- 
lar section which has to be remelted 
for castings. 

Iron— Foundry iron owes its virtue to 
the presence of carbon and other 
elements. 

Iron Cement—A mixture used for 
joints and filling blow holes. 
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JAQGERS—The same as gaggers. 
— parting of a pattern or ofa 


mould. 
Joint Board—A board on which a 
pattern is rammed. 


LADLE—The vesese] which receives 
molten iron from the cupola, and 
from which it is poured into moulds. 

Lagging — building oe patterns with 
narrow stripe of wood. 

Lead—Used for lining up portions of 
patterns. 

Leather—Used for the same purpose 
as Jead, and for hollows. 

Levelling-~Necessary when work is 
moulded by bedding in the floor. 

Lift-—The act of withdrawing a pattern 
from the mould, or the character 
of the draw. 

Liftering— Hanging andsetting lifters 
in the sand of moulds. 

Lifters -- Hooks hung from the bars of 
boxes fo assist in supporting the 
sand. 

Lifting Plate—A plate attached to a 
pattern to receive lifting screws. 

Lifting Screw. A screw with an eye 
used in withdrawing a pattern trom 
the mould. 

Lifting Strap---A piece of hoop iron 
attached to deep patterns for with- 
drawing them by. 

Lime. -A fix mixed with the charges 
of iron and coke in the cupola. 

Lime Bag--A muslin bay from which 
lime ia dusted over the joints of 
moulds, to show contact. 

Loading - Weighting box parts pre- 
viously to pouring. 

Loam - A mixture of strong sands, 
rendered plastic with water. 

Loam Board —A board by which a 
loam mould is awept up. 

Loam Bricks-. Bricks made of loam 
aud dried. 

Loam Cake—Pieces of dried Joam. 

Loam Mould—A mould made in Joam. 

Loam Pattern—<A pattern made in 
loam instead of in wood. 

Loam Plate— A plate on which a loam 
mould is built. 

Loosening —Kapping a pattern. 

Loose Pieces—Piecen which are not 
fastened permanently on a pattern 
body, but have to be left behind in 
the mould. 

Lug-—-A projecting portion. 


MACHINE MOULDED WHEELS 
- Teothed) wheels made froin sec- 
tional patterns ina machine. 

Machine Moulding - -Moulds in which 
some portions of the work are done 
by machine. 

Maileable Cast Iron—Castinga which 
are rendered malleable by decar- 
bonisation or annealing. 

Mending-up--Making damaged por- 
tions of moulds good. 

Mending-up Piece— A piece uaed in 
mending-up, aa a guide for fishing 
the sand outlines by. 

Metal Patterns --Used when large 
nuinbers of similar pieces have to be 


cast. 

Middle Part—The central portion of a 
moulding box having three or more 
parta. 

Mode!—-Sometimes applied to denote 
a pattern. 

Mortice Wheel—<A cog wheel, or one 
fitted with wouden cogs. 


Mould—The structure into which 
- metal is poured. 
Moulding Box—The framework in 


which sand is rammed for mouids. 
Moulding Machines——Machines used 
for producing moulds. 
Moulding ub—Used by brass 
founders aa a receptacle for sand, 
and over which they work. 


NAILING, NAILS—Embedded in 
weak portions of sand as supporta. 


OLD SAND—Sand which has been 
used continuously, and become weak. 


Open Joints—Boards ted side by 
side, but not in 


contact. 
Open Sand Work—Moulds without a 
Oven Coke—Hard coke. 


PAINTING—Denotes the application 
pen tly oa a tal and some 
per Joint—In segmental an 
other work, tem rily glued jointe 
are made by the insertion of paper. 
Paraliel nt—Printa are parallel 
when they mould sideways. 
Paralle! Strips— Winding strips used 
for levelling mould faces and planing 
timber by. 
Paring Tools—Long thin chisels and 


uges. 

Parting —The reparation of the parts 
of a mould. 

Parting Sand-—Burnt sand used to 
prevent mould joints from sticking. 

Pattern—A modei from which an im- 

on is taken in sand. 

Pattern Register—aA list of patterns 
kept. in a book. 

Pattern Stores—The building in 
which patterns are stored. 

Peasemeal—A cementing material 
between the face of a mould and the 
blackening. 
Peg and Cup Dowells—Brass dowells 
riven into the joints of patterns. 
Pegging Rammer—aA small rammer 
for small moulds and intricate por- 
tions. 

Phosphor Bronze—Bronze to which 
a little phosphorus is added. 

Phosphorus— An element which ren- 
ders steel and cast fron brittle. A 
small quantity increases the fluidity 
of iron. 

Picker—A_ pointed wire used for pul- 
ling small patterns from the mould. 

Pickling—Removing the hard outer 
skin from castings by immersion in 
dilute sulphuric or nitric acid. 

Pig Iron—The form in which iron is 
cast. and sold for foundry use. 

Pig-Iron Breaker—aAn appliance or 
a machine for breaking pig into short 
Jengtha for remelting. 

Pine—Used more than any other 
material for foundry patterns. 

Pipe Nalls---Chaplet nails, used for 
supporting the cores of pipes. 
Pitch—The distance between the 

centres of contiguous teeth in cog 


wheels. 

Pitch Circle—The circle on which the 
pitch is struck. 

Pitch Diameter—The diameter of a 
pitch cirele. 

Pit—A hole in which deep moulds are 
placed for casting. 

Plaster of Paris—Used in making 
temporary patterns, and core boxes. 

Plate Moulding—Moulding off pat- 
terns attached to jointing plates. 

Platen—The table of a mouwding 
machine. 

— for dusting moulds. 

Pocket Print—aA print which is con- 
tinued above the position to be 
occupied by the core. 

Pot Metal—A very 
cheap brass. 

Pouring Basin—The depression into 
which metal is poured first before it 
enters the runners. 

Print—A projection which makes an 
impression as a guide for the insertion 
of a core. 

Prods—Jaggers or gaggersa. 

Pulling-up—The tearing-up and frac- 
ture of the sand in a mould. 


QuicK—Denotes a curve of smal] 
radius. 


RAMMER—A tool for consolidating 
sand round patterns. 

Rapping—Loosening a pattern pre- 
paratory to its withdrawal. 

Rapping Bar—A pointed iron bar 
used for rapping. 


common and 


Rapping Hole—The hole in which a 
rapping bar is inserted. 

Rapp ng ——— ——— — 

or rapping a rn durin 
ite withdrawal. * 

Rapping Plate—A metal plate at- 
tached to a pattern to receive a 
rapping bar. 

Receiver—A vessel which 
molten metal for pouring. 

Reduction—The extraction of metals 
from their ores by heat and chemical 
affinities. 

Remelting—lIron, and copper alloya 
are remelted to render them ho- 
mogeneous and stronger. 

Reverberatory Furnace—An arched 
furnace, with natural draught, used 
in some foundries. 

Reverse Mould-—-A dummy mould of 


collects 


plaster upon which actual moulds 


are rammed. 
Riddle—A coarse sieve. 

Riser—An overtiow exit from a mould. 
Rodding— Laying rods in the sand of 
moulds to sustain it. 
Rolling over—The same as turning 


orer. 
Rough Coat—A firat coat of loam. 
Rumble—A tumbling barrel. 
Rumbling—Tumbling. or fettling ina 
rumble. 
Runner-—The channel through which 
metal enters a mould. 
Runner Pin —A pattern for forming a 
runner. 


SAFETY LADLE—A ladle tipped by 
means of toothed gears. 

Saggors—The packing boxes used for 
annealing malleable cast iron work. 

Sand—The matrix of foundry moulds. 

Sand Bin—A receptacle for sand. 

Sand Burning— Results from pouring 
hot fron againat sand not. protected 
with blackening. 

Sand Joint—A moulder's joint. 

Sand Mixer—A machine for mixing 


sands. 

mand Sifter—A machine for sifting 
sand. 

Scab—An excrescence on a casting. 

Scrap—Old metal. 

Scrap Heap—aA receptacle for acrap. 

Scull—The scaly lining left in a ladle 
or furnace after use. 

Segmental Work—Built-up pattern 


work. 

Self Delivery—The delivery of a 
attern having hollow portions 
natead of by coring. 

Shank Ladle—A ladle having a handle 
or handles, to distinguish it froma 
crane ladle. 

Shellac Varnish—The varnish used 
for the protection of patterns. 

S Hooks-— Lifters. 

Shrinkage—Used in the same sense 
as contraction. 

Sleve—-Used for sifting sand. 

Skewers—Used for holding pieces 
loosely to patterns. 

Skimmer—aA flat bar employed for 
baying back dirt fron the surface 
of metal being poured. 

Skimming Chamber—A chamber in 
the course of a runner, designed to 
separate the drons, and prevent its 
entry to the mould. 

Skin—The surface of a casting. 

Skin Drying—Drying the surface 
only of a green sand mould. 

Slag—A giassy substance produced 
by the union of earthy matters with 
calcium. 

Slagging—Tapping out the slag. 

Sleeking—Smoothing the surface of 
a mould with tools. 

Slicking—The same as sleeking. 

Slings—The loops which sustain 
moulding boxes from the cross 

Soft Metal—Grey iron. 

Ramming—Easy ramming, 
which often produces lumps. 

Splitting—Casting pulleys and wheels 
in halves. 


Sponginess—Openness of texture in 
castings. 


Spray—A series of runners arranged 
parallel or star-shaped. 

Sprigging —Nailing. 

Spring Chaplet —A chaplet formed by 
a loop of hoop fron. 

Stakes—Hars or roda driven into the 
floor as guides to a top bax. 

Stays— Bars of moulding boxes. 

Steady—An appliance used = for 
encircling patterna of cohumne and 
pipes during turning ta ensure 
ateady running. 

Stopping-off-— Producing a shape in 
the mould different from that of the 
pattern. 

Stopping-over—--Filling up pocket 
printa. 

Strickle--A profiled piece by which 
sand in acraped to any desired form. 

Striking Bar—-The bar to which a 
loam board is bolted. 

Striking Board- ~The board by which 
loam, or green anni, jaswept up. 

Stripping Plate —A plate through 
which a pattern is drawn in delivery. 

Strong lron--Mottled iron, in which 
carbon is largely inacombined state. 

Strong Sand —Sand containing lonm 
and horse nianure. 

Sullage-- The scoriie of metal. 

Ses ai barrow ladle. 

Sulphur---A very minute proportion 
of thia element: injures caat fron, 
rendering it white, ard is objection- 
able in foundry coke. 

Swab... A brush used for the laying-on 
of clay wash, or of wet blacking. 

Swab Pot - The pot which contains 
clay water, or wet blacking 

Sweep——A curved piece. 


TACKLE. Lifting and hauling appli- 


ances, 

Taper-—The thinaing or narrowing of 
patterns from above downwards. 

Tap Hole---The hole from = which 
molten metal ia drawn. 

Teeming:—Pouring steel into moulda. 

Thickness—-A body of loam which 
representa thickness of metal. 

Three-Part Box -A moulding box, 
comprising top, bottom, and middle. 

Tile—The cover of a brass furnace. 

Tinned Nails—(haplet nails tinned to 
prevent rusting. 

Tumbling Barrel, or Rumble --A re- 
volving drum, in which oastings are 
fettled. 

Turning-over—Ramming the first 
part of a mould in the opponite 
position to which it has to he cast. 

Turn-over Board-——A board for ram- 
ming the bottom part of a mould on. 

Tuyeres—The openings through which 
blast is directed into a blast furnace 
or a cupola. 


VARNISH—Used for protection of 
patterns. 

Venting—The formation of passages 
in moulds for the escape of gas. 

Vent Wire—A rod by which vents are 
produced. 


WASTER—A spoiled casting. 

Water Bosh—A tank of water for 
foundry service. 

Water Brush—A soft brush used for 
moistening the edges of moulds with 


water. 

Wenk Sand—Sand with little 
cohesion. 

Wet Blacking—Plumbago in solution 
in water. 

Wet Brush—A soft brush used for lay- 
ing-on wet blacking. 

White Iron—lIron which contains al} 
ita carbon in the combined state. 

Winding Strips—Parallel strips. 


YELLOW METAL—A soft variety of 
brass. 


ZONES—The melting areas in cupolas. 
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By HAROLD BEGBIE 


NATURE abhors monotony. The foree behind 
al] materia] things never produces two Jraves 
or two flowers of precisely identical condition ; 
and if we believe with the younger school of 
physicists that the entire substantial globe is 
composed of only one material, we may see how 
wonderfully this force has laboured, and is still 
labouring, to produce infinite varicty. 

Varicty is exsential to Jife; monotony is 
inimical to life. In the case of humanity, 
variety in occupation is absolutely casential to 
vigour of mind, and we believe that many of the 
problema of the modern world are increasingly 
due to the present unscientific fashion of division 
of labour. The demand for an eight hours’ day 
has certainly grown out. of this division of labour, 
and ix absolutely justified by the condition of 
the people. No man whose whole life is spent in 
manufacturing the heel of a boot or in watching 
the wheels of a single machine can possibly 
preserve vigour of mind and energy of body. 
All the other faculties with which he is endowed 
must of necessity perish under this insensate 
concentration, and with the atrophying of each 
faculty so precisely ix he the Jess of a man. 

Monotony of Occupation is Injurious. 
Tt has been trufy and wittily said that) an 
expert. is one who knows nothing else. The 
object. of existence is the perfecting of poten- 
tialities, If you have a man who might make 
a perfect: boot, and you set him all day long to 
make only the heel, you infallibly destroy the 
object of his existence, and rob him of himself, 
He ceases to be what he is, and cannot be what 
he might become. 

Lunacy, it has been said, is directly trace- 
able to this monotony of employment. We 
believe that there are other causes for the alarm- 
ing increase in lunacy statistics, and we are not 
disposed to argue that monotony of employment 
under modern conditions leads to absolute 
destruction of the reason. But we do not think 
that any physician will contest the point that 
this monotony of labour does most effectively 
destroy elasticity of mind and vigour of percep- 
tion, qualities of the utmost value both to the 
State and to the individual. Dealing as we are 
with the individual, we base our conclusions on 
this contention—namely, that any specialising of 
study, employment, or recreation, tends to 
deprive the mind of elasticity and vigour. 

The Foundation of Character. What 
are called the four Nelsonic attributes may 
be described as the foundation of character. 
These attributes are: (1) Self-reliance ; (2) 
fertility of resource; (3) fearlessness of re- 
sponsibility; and (4) power of initiative. 
Every one of these attributes, it will be seen, 
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are connected with that intellectual adapta- 
bility of which we are writing. The intellectual 
man and the man of trade need for the success 
of their enterprises, just as much as the sailor for 
his, these attributes of individual power. There 
are moments when the scholar must be self- 
reliant, when the artificer must have fertility of 
resource, When the statesman must feel fearless- 
ness of responsibility, and when the merchant 
must have power of initiative. These things 
are the fruit of education ; and their destruction 
ix the modern system of unscientific specialising. 

Recreative Hobbies. Variety of occupa- 
tion and variety of recreation, we have said, 
are the means whereby a man may enjoy 
intellectual adaptability. At present it is the 
custom of many workers to spend their free 
time in id] ness, whereby we may see, in passing, 
how concentration of Jabour Jeads to the de- 
struction of all healthful appetites. It should 
he the business of a man whose labour is mono- 
tonous to employ his spare time earnestly and 
energetically, whether it be in study or in games. 
This must be his first concern, the active occupa- 
tion of his time. But after this the question 
presents itaclf as to the best studies and games 
for the purpose we are secking—namely, intellec- 
tual adaptability. 

There is great virtue in the hobby, and 
almost every man will find, if he examine 
himsclf, that he has in him an inclination 
towards some special undertaking. It may 
Le carpentry, or gardening, or it may take the 
more intellectual form of some particular study, 
such as theology or history. Whatever it is, 
a man should cultivate it as well as he can, 
only using care to sce that he does not make a 
monotony of his hobby. And concurrently with 
his hobby he must adopt some form of physical 
recreation which will bring into play the intel- 
lectual faculties of his mind. A good game is a 
game requiring some, if not all, of the Nelsonic 
attributes. No game is worth the playing 
which docs not intensify consciousness and 
develop intelectual power. And no game, it 
may be said, can effect these results which is not 
in itself of an intensely recreative charactor. 

Variety is Essential for the Brain. 
At present we inhabit a world in which a 
carpenter cannot whitewash a ceiling. and a 
house-painter cannot drive a nail into a wall. 
But these are not the men who force their way 
through circumstance to better fortune, and no 
man will perfectly enjoy life who is content to 
have his powers limited for him either by a trade 
society or by the conditions of his factory. It 
is essential to fortune, and it is essential to 
enjoyment of existence, that we should employ 


all our faculties, should struggle to exercise 
every side of our being. Of the greatest import- 
ance to the State is the problem of the present 
unscientific rule governing our mcs Wore 
tion—a problem which will more more 
prees for solution ; for the individual, with whom 
we are here concerned, the way to adaptability 
of intellect is less dark and troublous, is less 
difficult of discernment, and is so pleasant 
when once entered upon that we cannot doubt 
of ita eventual discovery by the world. There 
is no reason in life why a man whose bread is 
earned by miserable and monotonous toil should 
not learn to re-create himself by the means so 
plentifully provided for him in these days, b 
music, literature, painting, and even travel. 
The brain requires almost constant employment 
in varied fields, and it is as necessary for the 
historian to know something of literature as it 
is for the engineer to know something of music. 
The more perfectly employed the brain—that 
is to say, the more every faculty of our being is 
developed and the more our consciousness is 
intensified—the easier will it be to concentrate 
our knowledge on any one directed end of our 
existence. It ia largely, if not wholly, a question 
of our own will-power, which we may now con- 
kider, 

Nobody doubts the efficacy of will-power. Ina 
loose fashion all men hold that to have the will 
to do a thing is half the battle of the under- 
taking. When we enter a contest half-heartedly 
and dispiritedly we are said to be beaten before 
a blow has been struck. Our will determines 
for us beforehand the issues of our undertakings. 

How to Improve Will-power. Now, 
there are many thousands of volumes ex- 
patiating on this agreeable subject, and, for 
the most part, they agree that the will can be 
educated and strengthened in a very marvellous 
fashion. But, until quite recently, the authors 
who concerned themselves with this subject did 
not get so far in their investigations as to say in 
what manner this education could be effected. 
To search those thousands of volumes is to 
come upon much curious speculation and no 
little degree of insight, but to come upon no 
definite instruction. 

Of recent years, however, patient scholars 
have effected some kind of synthesis of all 
these generalisations, and the student is now 
in a position to consider the matter from a 
more or less practical standpoint. We are en- 
couraged to believe by various experimenters 
that it is as possible to train the will-power as 
it is to master a sum in arithmetic or to construe 


a possage in Latin prose. 
e do not attempt any definition of the 


term Will. That great mystery of our being must 
remain a problem for many centuries of time. 
Sufficient for our purpose, however, is the 
reader's concurrence in our postulate that every 
mortal possesses, in greater or less degree, a 
capacity for selection, or an inclination of 
desire, and that this capacity or inclination is, 
or should be, the express utterance of his person- 
ality. When a man says, “I mean to do this 
thing,”’ he utters the strength of his will. When 


another man says, ‘I feel sure I shall fail in 
a matter,”’ he confesses the weakness of his 
will. 

We have now to ace in what manner the will 
may be strengthened so as to lighten any givon 
labour and, as it were, to guarantee the success of 
any given undertaking. It has been discovered 
by scientific hypnotists that an illiterate pationt 
will remember, and know how to perform 
some difficult task given during hypnosis—é.e., 
the state of trance—long after a return to 
normal consciousness. It has long been com- 
mon knowledge among medical hypnotists that 
an idea implanted during hypnosis will present 
itself vividly and imperatively to the normal 
consciousness when hypnosis hie passed. For 
instance, a patient fold ausing hypnotic trance 
that in 32,364 sevonds he shall fetch a particular 
book from the library, or give an order for hot 
water to a servant, will at the appointed time 
do exactly as he has promised to Yo in trance, 
without any conscious knowledge of the hyp- 
notist'’s injunction. 

Thought and Conduct. Mr. (‘harles 
Godfrey Leland, author of the ‘ Breitmann 
Ballads,” was the first man, so far as we 
know, to apply this common fact. to the quea- 
tion of will: power: It had frequently been 
advised that a person with any difficult task to 
perform should ‘ will ’’ himself to the doing of 
it—that is to say, that he should repeat .to 
himself his own assurance of success. It was a 
phrase of the period that a man might “-hypno- 
tise’ himself into believing anything. People 
quite rightly held that repeated assurances of 
confident success would in no small measure 
assist the mind in nervous and critical junctures. 
Mr. Leland believed this, and recommended this 
casual form of auto-suggestion very successfully 
in America. 

But it was the fact of hypnotism to which we 
have referred which first Jed Mr. Leland to what 
we may fairly describe as his ** discovery.” Ho 
saw that the mind during slecp was active, 
that it performed labour of which the normal 
consciousness was not aware, and that the ideas 
which it received in sleep were, for some un- 
explained reason, of a remarkable tenacity. 
He, therefore, made certain experiments, and 
in the end published a book announcing tho 
facts of hia — The chief and essential 
fact of this discovery can be briefly stated : 
A thought dwelt upon in the mind just before 
sleep will affect the conduct of the follourng day. 

For instance, Mr. Leland would go to silcep 
holding the thought that he might work all day 
on the morrow and experience no fatigue. On 
the morrow, although a very old man at this 
time, he would find a day’s continuous work not 
only unfatiguing, but positively pleasurable. In 
other experiments he made himself immune from 
anxiety and worry, and ensured a calm optimism 
in the midst of troublous times. 

The Power of Suggestion. Now, tho 
value of these experiments is clear. Without 
subscribing to any of Mr. Leland's doctrines, 
we may see that auto-suggestion can be made 
to act during the unconsciousness of slumber. 
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Robert Louis Stevenson was wont to think 
over his plots at night, and then leave it to 
dreams to puzzle out the mystery. Cases of this 
kind are numerous. The consciousness acts 
during sleep, and with a very little investigation 
and effort it can be controlled and directed into 
determined channels. 

It is, therefore, one of the best exercises for 
a man anxious to cultivate his will to think 
optimistically and courageously before he com- 
mits himself to slumber. Particularly is this so 
in the case of nervous disorders. A constant 
repetition to the brain that euch and such a mis- 
giving in delusion, will go a great way to 
strengthen the will to cast out ‘the demon.” 
But for the goneral building up and fortifying of 
the character, it ia the general attitude of 
courageous certainty whieh is required, and it is 
thix thought which the consciousness should 
accustom itself to hold = both night and 
day. Thore is no question in the world that 
auto-suggestion exercises a direct influence upon 
the mind, and to neglect it as an educating force 
is to miss one of the most certain weapons put 
into the student's hands. 

Master the Machinery of the Brain. 
There are other and minor exercises for edu- 
cating the will-power, all of them useful and 
worthy of practice. It is a curious fact that 
loquacious people are almost invariably weak- 
willed, and that excitable and sensitive people 
aro almost always inexact and inaccurate in their 
atatements. It is, therefore, a wise exercise to 
restrain the desire to overtalk, and it is a most 
helpful exercise, when talking has to be done, 
to study to express oneself in precise, definite, 
and brief terms, These are, however, among the 
minor exercises of this matter, and considerations 
of a like character will suggest: themselves to 
anyone who gives the subject his attention. 

10 chief end@in view is to obtain perfect 
mastory over the machinery of the brain, to be 
absolute captain in one’s own castle. That few 
men enjoy this mastery in a well-ascertained fact. 
The easy definitions of the theologians concerning 
‘free will’ are unhappily of no value, because they 
leave humanity out of their reckoning. Every 
physician can narrate a hundred instances in his 
own experience of people * sinning against their 
will” ; of people who come with tears in their 
eyes, begging for deliverance from the tyranny 
of some dreadful and hated vice. 

Free Will. Few men enjoy free will. The 
perfect man-—free to rise, free to fall, and master 
of all the impulses of his being—is as rare as 
December's rose. But that every man may—with 
training—-exercise some control over his being is, 
we believe, an established fact ; and that every 
man, carrying out this training of the will-power, 
will enjoy an enormous advantage over the man 
who accepts the will which Fate has brought 
him, as he accepta the colour of his hair or the 
shape of his finger-nails, is, we are convinced— 
the universal faith of another generation. 

The reader, if he thinks about the matter, 
will perceive how this reasonable and mys- 
terious power of auto-suggestion is the real 


secret of all the mystery and pother which has 
been made about mental-healing, faith-cures, 
and ‘“‘ Christian Science.” 

These people merely carry to extravagant ends 
a fact of which every physiologist has long been 
aware. The will can be educated to cast off certain 
diseases, and in all cases to assist the physician. 
Therefore, when the “Christian Scientist ’’ tells a 
patient not to believe that he has a headache, or 
a cancer, but to concentrate all his thoughts on 
the universal benevolence of the Omnipotent and 
All-Perfect Creator of the Universe, he doos but 
counsel him to practise a little auto-suggestion 
for the relief of his sufferings. And as faith is 
of the utmost importance in this matter, it is 
manifest that he who believes, from religious 
motives, that he has no headache is more likely 
to influence his consciousness than he who does 
80 only because a doctor advises it. 

The Power of the Trained Will. 
Gradually, however, it will be perceived that 
the explanation of the matter is purely physio- 
logical. A thought entering the mind operates 
upon the general tendency of the personality 
either for good or ill. For instance, a 
nervous person believing that he is going to 
stammer over a word will almost infallibly 
do so, while a vigorous and healthy cricketer, 
going to the wicket with the conviction that he 
will make a great many runs, is almost sure 
to puzzle the bowlers and delay his return to 
the pavilion. 

These things being certain, it is eminently 
advisable for a man to educate his will-power 
in a goneral, rather than in a_ particular 
fashion. For instance, a man beset with a 
particular vice should abandon all attempt to 
think himself out of it, and endeavour as best he 
may to think himself into better and more 
delightful tastes. The will, in other words, is 
always open to flattery. If the ballad-monger 
tells himself for a considerable time that he is 
the equal of Shakespeare, he may in the end 
succeed in writing finer lines than Martin Tupper, 
though at the outset he was Martin Tupper’s 
manifest inferior. 

The Value of Counter Attractions. 
The education of the will, we must remember, is 
nota matterofeffort, but theresult of ahabit. To 
concentrate the thought upon bright and cheerful 
images is the best way of getting rid of repulsive 
images ; but before the will can exorcise those 
undesirables it is first easentia]l that it should 
have acquired at least an interest in the bright 
and cheerful images. A man striving to develop 
in himself a taste for art in order to save him- 
self from the inclination to over-drinking must 
first have read some simple and informing 
manual of art before he begins to call up to his 
consciousness the beautiful and glowing images 
of the painter. 

First, a taste for, or, at ae — — know- 
ledge of. a icular subject, then self-hypnotism 
on cad of eictory. and the will, trained to be 

werful in this particular field, will be found to 
hace strength and vigour in all the other enter- 
prises to which its owner commits it. 


Continued 
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By Dr. C. W. SALEEBY 


S° much for the fate of the electron. Let us 

now see whether there is anything that can be 
added to our knowledge of its actual properties. 
It is known that the course of electrons produced 
under certain conditions may be influenced by the 
approach of a magnet. They are deflected, and 
this deflection can positively be seen by suitable 
illumination of the experiment. It is by means 
of this knowledge that we are able to ascer- 
tain certain properties of electrons. We are 
enabled to ascertain, for instance, their velocity. 
This varies with certain conditions. It was quite 
lately stated that these electrons move at a speed 
resembling that of light. In point of fact, they 
do not move so fast as light. Nevertheless, the 
— of light. is the only one with which that of 
electrons can be compared. There is no material 
body, whether an atom or a star, that has a speed 
in any way comparable to that of electrons. We 
may say that 10,000 to 100,000 miles per second 
about represents the limits, so far observed, of 
their speed. 

The Massa of Electrons. But a atill 
more interesting question is that to which M. 
Poincaré alluded in the quotation on page 2395. 
What is the ratio of the electrical charge of the 
corpuscle to ita mass, it having been noted 
already that this relation is constant for all 
corpuscles, from whatever “ element ” they may 
be obtained ? It has been hinted that physicists 
seem steadily to be approaching the conclusion 
that the electrical charge of the corpuscle accounts 
for allits mass. It is just a quarter of a century 
since Professor J. J. Thomson first enunciated the 
remarkable idea that the inertia of matter is 
electrical. The considerations he advanced dealt 
with imaginary bodies, which were extremely 
small, and which moved at speeds comparable tu 
that of light. Little was it then thought, except 
perhaps by Professor Thomson himself, that the 
existence of bodies having these properties would 
one day be demonstrated! When electrons were 
discovered the question arose whether their 
actual properties showed correspondence with 
Thomson's mathematical] reasoning, and especi- 
ally with his doctrine that the mass, or, rather, 
the inertia, of a body increases with its velocity. 
The assertion of Professor Thomson was that an 
electrical charge upon a moving body possesses 
inertia, due to the electromagnetic disturbance 
which it creates in the ether through which it 
passes. As its speed increases its inertia increases, 
and therefore its apparent mass. It has now 
been conclusively demonstrated, in the case of 
corpuscles, that their mass increases with their 
velocity, in accordance with the teaching of 
Thomson. 

The Last Analysis of Matter. But 
this is the least important result of this inquiry, 


for Professor Thomson next proceeded to com- 
pare the experimental results with tho results 
which should theoretically be obtained if we 
make the remarkable assumption that the clec- 
trical charge of the corpuscle can account. for 
the whole of its mass, leaving not. even what 
M. Poincaré calls “a little, a very little matter.” 
Professor Thomson found that the two sets of 
results are in such close agreement. that the 
minute differences between them may readily be 
disposed of as within the limits of experimental 
error. The conclusion is, then, that the whole 
massa of an electron is clectrical—that is to say, is 
due to the inertia of its charge. Thus Professor 
Duncan emphatically says: “On this view, then, 
the to-and-fro motion of «a pendulum and the 
electrical oscillations of the spark from a Leyden 
jar are simply two manifestations of an identical 
thing—the inertia of a charged body.” Here, 
then, we have the root question of chemistry 
apparently answered in a phrase. “ All mass is 
the mass of the ether; all momentum, whether 
electrical or mechanical, the momentum of the 
ether; and all kinetic energy, the kinetic energy 
of the ether.” 

In other words, in the last analysis, matter is 
electricity. 

But there is another question which the reader 
will not permit us to neglect. When attempting 
to describe the corpuscular theory of matter, so 
far as it is at present formed, we declared that 
the electrons of the atom, being all negatively 
charged, tend to repel one another. They are 
bound together within the atomic whole by 
means Of positive electricity. We have to con- 
ceive of the “foundation” of the atom = as 
probably a sphere of positive clectrification. 

What is Electricity ? We have not 
completely described the new theory of matter 
until we have answered, or, at any rate, 
raised, certain questions about this positive 
electricity. Where does it come from? What 
becomes of it when the atom disintegrates ¢ And 
in what does it subsist?) Even if there be no 
material basis for the electron, may there not 
be a material basis or foundation for this sphere 
of positive electrification ? 

Now, it so happenk that we are unable to 
answer these questions. The nature of positive 
electricity is almost incomprehensible—at any 
rate, it is not yet comprehended. Perhaps 
positive electricity consists of particles, just as 
negative electricity does; that would seem 
probable. Yet, if it does, certain difficulties 
arise. For we seem to be able to explain the 
mass of an atom as the sum of the masses of its 
negative electrons. Hence it would seem that 
if there be particles of positive electricity they 
either have no mass at all or else their mass is 
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no small as to be practically negligible. We 
do not seem to be able to answer these questions 
at present because we cannot, so to speak, “ get 
at” positive electricity. It is not shot forth from 
atoms as negative electricity is, and it seems 
to exist nowhere except as parte of atoms. The 
question of the nature of positive electricity is of 
supreme importance. 

id the World Ever ‘“ Begin’? In 
a recent lecture Professor Thomson stated 
that. our ignorance in this respect prevents 
us from determining the nature of the direc- 
tion of natural changes. 
ignorance of the propertics of positive elec- 
tricity—ns to whether it is compressible or 
not-~leaves it uncertain whether “ the universe 
beyan as a simple collection of homogeneous 
atoms, and is evolving into a complex thing 
which will ultimately become one huge atom, 
or whether it began as a complex huge atom and 
is now breaking down into simpler, amaller and 
similar atoms.” The question in brief is whether 
the process now seen is the upward or the down- 
card phase of evolution. Surely this tremendous 
alternative will impress the reader with the 
importance of the great gap in our knowledge 
for which this apparently satisfactory phrase, 
* positive electricity,” really stands, 

One comment, however, falls to be made upon 
Professor Thomson's words, or, rather, his use of 
the word “ began.” We must ask him by what 
right. he assumes any beginning. We must 
ak&k him whether he is quite sure that he can 
really form the conception that the universe 
ever “began.” For convenience, no doubt, the 
physicist is justified in using such a termin- 
Ology as this; but before we can accept it in the 
stupendousness of its full meaning we must 
invoke the judgment of the higher studies— 
psychology and philosophy itself—in order to 
decide whether the idea of a beginning in the 
old-fashioned sense of ‘creation ” can really be 
credited ; whether we must not rather conceive 
of the Eternal Power that is behind the universe 
not as having called it into being at a particular 
time—our very idea of time being merely 
derived) from our observation of material 
changes in the universe—but as underlying, 
maintaining, and sustaining it from eternity 
to eternity. 

The Supreme Importance of the 
New Chemistry. Here, at any rate, we 
must close our long discussion of the new 
chemistry, of the possibility of which only the 
few dreamed ten years ago. It is a chemistry 
which is of no practical importance whatever 
at the moment to the practical man ; it does not 
affect the price of sodium carbonate or coal gas, 
but st deals with the fundamentals, and we may be 
wbsolutely certain that our knowledge of funda- 
mentals will ultimately prove to be of the utmost 
practical value. The hint has already been given 
as to how the new chemistry may lead us to the 
utilisation of energies beside which all the sources 
of energy that have hitherto been employed for 
human purposes are trivial. 

But, while the practical importance of the new 
chemistry is only on the horizon, its theoretical 
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importance is present, and is almost overwhelm- 
ing. We have failed in our task if that has 
not been already made evident. A few stray 
sentences here and there will, we hope, have 
suggested to the reader that the theoretical 
significance of these extraordinary studies 
is not only scientific; they deeply concern 
philosophy as well. There is no more important 
question in philosophy than the nature of matter, 
and now that question has been answered. 
Again, among the supreme questions of philo- 
sophy are those which relate to the past and the 
destiny of the universe. These questions will 
ultimately be solved with the aid of the know- 
ledge of fundamentals which men have gained 
during the past year or two. Again, philosophy 
is concerned to know whether all the diversities 
of the world can be resolved into a single 
substance. That is one of her supreme ques- 
tions. 

The Ultimate of Matter. Here, again, 
the new chemistry is of an importance which 
we cannot overestimate. Not only has it 
made the notion of 75 or 80 indestructible 
elements of matter seem to belong to an 
almost. prehistoric order of thought; not . 
only has it found the common element of all 
these elements ; it has done much more. It 
would have been a great achievement even to 
show that, to quote Tennyson, there is ‘‘ one 
element ""—that in the Jast analysis all kinds 
of matter are one; but the new chemistry has 
done far more than this. 

It has not merely shown us that atoms, 
though chemical ultimates, are not absolute 
ultimates, but it has shown that the apparent 
ultimate of which all atoms whatsoever are 
composed, the very ultimate of matter, is im 
tts turn not an absolute ultimate. It is no 
more an absolute ultimate than the atom is. 
The new chemistry teaches us that the ulti- 
mate of matter is, in its turn, merely a 
particular variety or aspect of energy. If we 
attempted to state a category of the cosmos, 
writing down a list of the various things it con- 
sists Of, we might. graphically learn the signifi- 
cance of the new chemistry by comparing the 
length of such a list made ten years ago with the 
list that we may make to-day. The 75 or 80 
chemical elements would have had a place in 
the old list. A little later their place would 
have been taken by the simple word “* matter,” 
it having by then been recognised that all matter 
is one. But now even that word would not 
appear, it having now come to be recognised 
that matter is merely an electrical phenomenon. 
How much further the new chemistry leads us 
towards an objective, scientific, matter-of-fact 
proof of the philosophical belief that all things 
are one we cannot here pause to say. 

Science and Philosophy. Surely, at 
any rate, we have said enough to convince 
the reader of the overwhelming importance of 
these scientific facts to the philosopher, who has 
no interest in the details of science for their own 
sake but cares for them merely in so far as they 
may serve to aid him in his attempt to answer 
the question of philosophy. 


‘But, at any rate, we must here insist upon a pro- 
foundly important truth. It is that, as science 
advances, it constantly leads up to philosophy ; 
again and again the historian of scientific thought 
finds himself led beyond his proper province 
into that of philosophy. Certain types of 
scientific mind resent any connection between 
the two studies. They regard any attempt 
to speculate or to recognise the ultimate im- 

rtance of scientific facts as unscientific. 
On the other hand, certain types of Lunar) ba 
miei, such, for instance, as the mind of Hegel, 
resent deeply the intrusion of science into 
philosophic questions. These philosophers re- 
gard science as beneath their notice, just as the 
scientists to whom we have alluded regard 
philosophy as merely a vain kind of word 
juggling or else a species of poetry, except that, 
unlike poetry, it is not beautiful. 

Nature is Orderly and Intelligible. 
But we should be able to avoid both of these 
extremely common and — pernicious 
errors. It is perhaps the most distinguishing 
mark of the purely scientific thought of the nine- 
teenth century to lead up to philosophical 
problems. If that generalisation, which has been 
clearly stated by Dr. Merz, the great student of 
nineteenth-century thought, be true of tlie 
nineteenth century, it is more and more abun- 
dantly true of the scientific thought of the 
twentieth century, the achievements of which 
are already equal to those of half a dozen 
centuries in time past. 

Among the great truths which the new chemistry 
serves to strengthen is, first of all, the truth that 
Nature is orderly ; and secondly, that she is intel- 
ligible. The idea of the universal range of law 
is more or less clearly before the minds of all of 
us. Yet, imperfect instruments as our minds are, 
we constantly find ourselves confronted by facts 
in Nature which seem to have noreason or sense 
inthem. They seem quite arbitrary ; they simply 
are so and we have to accept them. Closer study 
invariably shows and will continue more abun- 
dantly to show, nevertheless, that there are no 
arbitrary facts in the Cosmos. What could 
be less intelligible or rational, less reasonable, 
more arbitrary, than the existence of some 
seventy-five or eighty elements into which all 
matter could be resolved, but which were incap- 
able of being any further resolved ? But the new 
chemistry has shown as that the existence of 
these elements and their relations toone another. 
their history and destiny, are capable of an ab- 
solutely rational interpretation. Even in all the 
multitudinous facts of chemistry, which it 
might be thought that no one could predict, 
we find causation and continuity to be absolute 
and the arbitrary to be non-existent. 

Dogmatism is Impossible. There are 
many types of mind. Some readers will be an- 
noyed at the recent sections of this course on the 
ground that they are not sufficiently prim, exact, 
and dogmatic. Other readers may be annoyed 
on the ground that we have made too great 
deductions from data that were not sufficiently 
secure. But, at any rate, we have done our 
best. It must be most emphatically pointed 
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out, however, that the reader must read these 
sections with caution and reserve, not too 
hastily accepting any statements. Their value 
will lie, if they have any at all, far more in their 
power to stimulate and interest the reader's 
mind, so that he will closely follow for himself the 
great developments of the new chemistry, than in 
the actual setting forth of alleged facts. We 
cannot confidently say that any of the more 
precise details of the new chemistry are finally 
tixed. It is literally true to say that new 
developments arise every week, and that part of 
what was written in March comes to wear an 
antiquated look in April. Only those who live 
in the midst of it can realise the almost. clectronic 
speed with which our knowledge of these ques- 
tions advances. One or two instances will be 
instructive, especially if they serve to show the 
reader that he must on no account consider his 
knowledge of the subject to be adequate when he 
has studied the preceding sections. 

The Rapid Growth of Knowledge. 
For instance, what. was said earlier in this 
course regarding the emanation of radium 
cannot now be regarded as an adequate state- 
ment of the facts, The reader must. not 
imagine that the emanation consists entirely of 
immature atoms of helium. That seemed to be 
the probable interpretation until quite recently ; 
hut now it is necessary to recognise the further 
details which will be found stated above. 
Again, only a few lines later, we referred to 
the evolution of radium from uranium. That 
evolution has been suspected for some years, 
uranium having, as the reader will remember, 
an atomic weight of 240, while that of radium is 
225. But it was very difficult to prove, and 
for some time the absence of any positive evidence 
secmed to tell against this view. Now, however, 
it may be taken as the fact. To some readers 
the question will occur— Does uranium produce 
an emanation, and is radium its product ? Now 
this is a fair question, but, as far as we can 
judge at present, it seems to be true that uranium 
produces no emanation whatever. 

Radium and the Sun. Again, in dis- 
cussing the presence of radium in the sun, 
we insisted on the profound alteration that 
its presence there—which is extremely  prob- 
able—must cause in our estimate of — the 
cosmical time-table. Fully recognising the im- 
portance of the principle which Lord Kelvin 
called the dixsipation of energy [see Prysics]. 
we ask ourselves as to various sources from 
which energy, available for human life, may still 
be expected. First in the history of our know- 
ledge comes, of course, the gravitational shrinkage 
of the sun as considered by Helmholtz ; secondly 
comes the (extremely probable) presence of 
radium in the sun; thirdly comes the dis- 
covery of untold stores of energy in every 
atom of the sun and every atoni of the earth— 
energies so abundant that all the extra-atomic 
energies with which we are acquainted, put 
together, count for nothing beside them. Thus, 
even if there be no radium in the sun, there 
remains more than a possibility of one day tap- 
ping the intra-atomic energies and extending the 
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life of man, who has behind him merely a brief 
history of a quarter of a million years, through 
sons and seons, inconceivably long and incon- 
ceivably numerous. 

We must devote one line to reminding the 
reader that there is doubtless another sort of 
rays, called the Delta rays, to be added to the 
Aiba Beta, and Gamma rays, already described 
on page 2028. 

n the same section, and on the followin 
page, it is necessary somewhat to re-rea: 
the paragraph in which an atom is compared 
to a solar system. There we spoke of the 
electrons as “‘constantly colliding with onc 
another in their mad race within the atom,” 
the result of these collisions being to exp:] 
komo of them from the atomic system. Here 
we must remind the reader that the corpuscular 
theory of matter in its latest form enables us to 
advance very definitely beyond such a statement 
of the facts as we have quoted. In speaking 
oi collisions we are using only a metaphor, and 
not a very good metaphor at that. We should 
remember how far apart the electrons are from 
each other, relatively to their size. 

Expulsion of Electrons from Atoms. 
Furthermore, Professor Thomson has now pro- 
vided us with a theory which makes the expul- 
kion of the electrons from the unstable atom quite 
intelligible without our having to invoke any 
idea of collisions at all. We now believe that. 
the electrons, or Beta rays, are expelled in virtue 
of the sudden transformation of a portion of 
the potential energy of the atom into kinetic 
energy, or encrgy of motion, which expresses 
itself by its power to carry some of the electrons 
out from the atom at the tremendous speeds we 
have described. 

Recognising the law of the conservation of 
cuergy, we see, of course, that the new type of 
atom thus suddenly formed not only has 
fewer electrons but also contains less energy. 
Lastly, we observe that the moment. of ex- 
pulsion, though it does not depend upon a 
collision, is yet determined by something 
equally sudden, notwithstanding the fact that, 
it indicates merely a point in the steady and 
agelong radiation of energy from the atom. 
At last a critical point. is reached and the result 
is as sudden a cataclysm as if there had indeed 
been a éollixion. 

Following our review of the preceding sections, 
it may be noted that. Mr. Butler Burke has now 
published the remarkable book in which he 
discusses the relations of radium, or rather the 
phenomena of radio-activity, to the facts of 
life and living matter. If space availed, we 
might add almost indefinitely to what has 
already been said on this subject. At any rate, 
it may be noted that the reading of Mr. Burke's 
book cannot fail to increase the amount of 
attention which anyone may have previously 


devoted to his work [see ‘“‘ The Origin of Life.” 
J. Butler Burke. Chapman & Hall]. 

Nature. Makes No “Leape.” Yet 
another point, which seems to demand more 
insistence than has yet been devoted to it, is 
this—that the processes of atomic evolution 
are not discontinuous and sudden. The old 
doctrine seems to be as true of the evolution of 
the atom as Darwin showed it to be true, or 
almost entirely true, of the evolution of living 
things: Natura nshil factt per saltum—Nature 
does nothing by leaps. The processes of 
atomic change are absolutely ceaseless and 
continuous. It is only the consequences of 
these changes that suddenly become con- 
spicuous when the atom becomes unstable. 
But the new and stable atom which is then 
formed itself proceeds to undergo continuous 
change. The evolutionary doctrine is true 
here as everywhere else. ‘* Nothing is constant 
but change.”’ For practical purposes we may 
assume that atoms are stable, but the most 
stable of them is steadily journeying, even 
though the journey may take ages, towards 
instability. Spencer's law of universal rhythm 
is thus illustrated here also, and, as a dis- 
tinguished lady has said, ‘‘ what is just upon 
its flight of farewell is already on its Jong path 
of return.” Our attention is directed to 
certain striking moments in à continuous 
process, but Wwe must not forget that it ss con- 
tinuous. Here, of course, is another illustration 
of that supreme generalisation which we express 
as the continuity of Nature. 

“The Chemistry of the Carbon 
Compounds.” And now we must pass, 
though very reluctantly, from our all too brief 
consideration of our subject, our knowledge of 
which will be recognised in time to come as 
constituting a great epoch in the history of the 
human mind ; a subject which no one would now 
hesitate to regard as epoch-making, if only 
itt were a few centuries old. We must pass 
to a new division of the subject, though in doing 
KO we must again remind ourselves that. all 
our divisions are, at bottom, artificial, and 
that there are not two chemigtries but one 
chemistry. We are about to pass to what, 
not so long ago, was called organic chemistry. 
By this was meant the chemistry of those 
bodies which are characteristic of living things. 
It is quite distinct from what is now known as 
physiological chemistry—the study of the 
chemical processes which occur within the 
living body and play such an essential part in 
its life. But it has already been pointed out 
that the old division of chemistry into inorganic 
and organic is untenable, and in the next place 
we must. devote ourselves to a brief study of the 
principles of what we prefer to call the chemtstry 
of the carbon compounds, and of the reasons 
which render the use of that term desirable. 


Continued 
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*Railways. The road-coach design having 
been discarded, it was found that the girder 
frames on which the bodies of railway carriages 
were at first mounted might be used to greater 
advantage. The designer had not to consider 
any great display in external appearance, for 
the vehicle runs on a private highway, and 
is essentially a travelling carriage, not a 
pleasure carriage to be shown off in its beauty 
of outline in the park or fashionable thorough- 
fare. So curved lines have for the greater part 
been discarded, being retained in the rounding of 
window corners, the tops of doors, the roof lines 
and the turn-under sweeps. Even these small 
embellishments are done away with, especially 
in American practice, excepting the necessary 
rise in the roof. 

The rectangular is the general type of railway 
carriage now prevailing both for passenger and 
goods stock. It is reversible, so that it fulfils 
its object in either direction without the need 
of a turntable (1, page 2462]. 

In the early days of evolution we see tho 
dimensions of the road-coach retained in some 
degree. Roof rails for carrying the luggage, 
with a protecting tarpaulin and the brakesman’s 
seat were remnants of road-coach design. 

Need for Enclosed Bodies. Travelling 
at a good speed, we need continual protec- 
tion from the weather be it wet or fine, 
and from the smuts and steam from the 
engine. Therefore, no open or convertible 
close-to-open vehicle is suitable, and the open- 
truck type soon died out, albeit after plenty 


“fcomment. How to construct a closed carriage 
vith efficient ventilation is still, perhaps, 
tinsolved. 


The over-all width and height of a railwa 
vehicle is governed in the first place by the toad. 
ing gauge. All railways do not show uniformity 
in the height and width of tunnels, and different 
countries have their respective standards. The 
height of platform, the width between the up 
and down line, and radii of curves, are all 
important factors that must be considered. 

As previously suggested, the introduction of 
the bogie at once made the use of a longer 
vehicle possible. Two four-wheeled bogies are 
now extensively used on passenger and freight 
types all over the world. Two six-wheeled 
bogies form a very easy running gear, and 
they may be seen on dining-cars and other stock. 

Leg Room. The distance from the top of 
the seat-board to the floor, measured vertically 
as well as diagonally to the foot resting-place, 
should be about 15 in. in the first and 24 in. 
in the second instance. Having a flat floor, 
railway travelling is often found tiring from 


this — standpoint, more so than riding in a 
brougham, canoe landau, or other road carriage 
where the bottom is rounded, or the juxtaposition 
of the parts allows the feet to rest at an casier 
angle with the lower leg than is the case where 
an obtuse angle tends to be formed. 

Knee Room. Knee room is often provided 
in proportion to the class of carriage. Main- 
line types are generally more comfortable in 
this direction than suburban types, although 
the gangway is more used in tho latter. From 
24 in. to 28 in. is an average distance measured 
horizontally between the opposite seat odges ; 
but we see as much as 4 ft. in some new 
electric trains. Not only have we to provide 
for two sets of knees, but some allowance must 
be made for a gangway. Should one be travel- 
ling in a compartment. carriage on the London 
Underground when it is crowded, the difference 
in knee room, especially in the later types, 
where the seats are set a little farther back than 
usual, will be recognised at once. But we cannot 
have more knee room in compartment. types 
without longer bodies. Longer carriages mean 
longer trains, which again mean longer platforms. 
Even a couple of inches in a compartment would 
lengthen a train of ordinary length somo 10 ft. 
besides adding to the expense of construction. 

Head Room. Head room must he sufficient 
to allow a man to stand erect with his hat on. 
A traveller does not usually gain his scat im- 
mediately on entering, as he does in a good many 
types of road vehicles, and to maintain a crouched 
position for any number of paces, however few, 
is Most uncomfortable. A height of 7 ft. 14 in. 
from the floor to underneath the hoop-stick, or 
inside of roof, is an average for a central measure- 
ment when the are of the roof is at its highest. 
Where a side corridor is used we have a similar 
measurement at that portion of the vehicle, and 
when a clerestory is used as an additional 
ventilating area, the depth of the same is added 
to the height, making about 8 ft. 6 in. over-all. 
As this head room is needed only in the gangway, 
the space left above the head of tho seated pas- 
senger can be utilised to accommodate luggage 
racks for small articles. 

The height. of goods vehicles of the open type 
is sometimes decided by the merchandise carried. 
In the conveyance of commodities of light bulk it 
ix important to pack in as few trucks as possible. 
Hay and straw are loaded well up to the limit. 
In conveying a tramcar of double-deck variety 
by rail the roof work has to be dismantled, and 
the special trucks now built are of the well type. 
The breakdown cranes of a railway have to be 
designed so as to lower down within the loading 
gauge when travelling. But special commercial 
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items such as theatrical scenery, girders, heavy 
ordnance, boilers, rails, boats, etc., demand a 
long vehicle, perhaps the longest being one used 
in connection with the Bethlehem Ste2] Works, 
— States of America, and measuring about 
100 ft. 


Length and Width of Seat. = This 
detail, like knee room, is very often a matter 
of the fare paid. Anything less than 16 in. is 
undesirable, but generally 17 in. or 18 in. is 
allowed even in third-class suburban coaches. 
English people are familiar with the ‘‘ To seat 
five persons ” legend, and know what it means 
when one of those five ik of Falstaffian pro- 
portions. The Great Eastern Railway and other 
companics have managed to get six a side by 
increasing the width of the carriage to a smalicr 
clearance within the loading gauge, and here 
one sees the greatest: number of persons carried 
in the smallest possible length of train. It may 
be interesting to note that the company men- 
tioned hit upon the novel idea of converting the 
old stock to accommodate the extra passenger 
a-nide, 

The corridor carriajye dors not have a large 
carrying capacity. The gangway from end to 
end takes away much of the seating room, while 
kitchens, serving compartments, and lavatories 
curtail space still more, and one finds a larger 
tare weight of carringe per passenger than in 
the old type. 


The Compartment Carriage. Americans 
often wonder how we can tolerate tho side- 
entry compartment, which is looked upon as a 
relic of the mail-coach days, when we also have 
the corridor with its ond doors, Besides giving 
a groater seating capacity in a given area, 
the familiar English type allows of a quicker 
emptying of the train at the termini, and at the 
intermediate stations the traveller may get in or 
out with a minimum of trouble. Those who travel 
by the London “ Tubo“ know that they have to 
walk quickly to get out to the platform, in order 
that the quick working of the trains may be 
maintained. This business of hustle, the platform 
gates, the arrangement of the seats, the shouting 
of station names, is taken from the Manhattan 
Elevated Railway of New York. In the Great 
Northern and City Company's trains we see an 
extra side door situated in the centre to expedite 
the exit of the passengers at busy times. Empty- 
ing the train at a terminal station is, however, not 
so important as emptying the platform, which 
is a matter of consequence where fully-laden 
trains are constantly arriving at certain periods 
of the day. 


Merits of Different Types. It may, 
therefore, be seen that tho side-door type 
has its advantages as an economical and 
effective suburban carriage, and it may yet be 
seen for some years, especially in a conservative 
community such as ours. The coming of the 
“tubes,” and the adoption of electrically-pro- 
pelled trains, which are generally of the corridor 
type. will no doubt all help to discourage the 
compartment variety of rolling-stock. If we build 
corridor carriages, let us carry out the idea 
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roperly by connecting up the coaches with 
—— order that a free from end 
to end may be enjoyed. Should the corridor be 
in the centre or at the left or right-hand side, 
it is of the utmost importance that the con- 
necting vestibule be in one standard position, so 
that coaches of different companies may be made 
up into one properly working train. As the 
presence of curves on the permanent way necessi- 
tates a flexible vestibule, so one placed in the 
centre will undergo less wear and tear than a 
side one. Thus, the adoption of a central vesti- 
‘bule is a development that may be expected. 


Undersframes. We have seen how the 
different dimensions lend comfort to the 
passenger, and the relative values of the 
different types in producing the result desired. 
Besides all this, a knowledge of the strength 
of materials is absolutely necessary in designing 
the under-frames, especially those of the long. 
bogie types. This is a —* that har to 
be carefully considered after the rough, or 
block plan has been passed by the traffic super- 
intendent. Moreover, the different pillars and 
raila must be of sufficient strength to withstand 
the special stresses put upon them, and the con- 
struction should be as simple, economical, and 
light as possible, consistent with strength, and 
khould be put together so as to allow of being 
easily repaired when occasion demands. It is 
also important that a safo and easy access 
be provided between the platform and the 
carriage. 


Tramcars. Tramcars (8, page 2463] usually 
take a very useful strip out of the centres of our 
main roads, and even if only public opinion 
has to bo considered, it follows that they should 
take up as little of the highway as possible. 

It. will be readily calculated that if we are to 
have a useful tramcar we cannot do with much 
less width than 6 ft. over-all for a 3-ft. 6-in. gauge, 
and 7 ft. in large cars, running on the standard 
track. Still, this added to the minimum of 15 in., 
allowed by the Board of Trade between two 
passing trams, means from 13 ft. to 15 ft. of 
rondway given up to this form of traction. 

In double-deck trams we find that bridges 
seriously interfere with the height of the vehicle. 
and often the permanent way has to be lowered 
to give the necessary clearance. The length of 
car, type, and seating capacity is largely a matter 
of local conditions. In America we find the 
single-deck type favoured ; here the double-deck 
is found in greater numbers. We have four- 
wheeled and bogie types. as in railway stock ; and 
here again length is made subservient to the type 
of mounting. As the rails keep a tramcar a i 
middle of the highway, suitable means must be 
adopted to allow of easy mounting from the sur- 
face of the roadway. In reckoning knee room, we 
must not forget to give a comfortable distance 
between the backs of the garden seats, and as a 
car is a reversible vehicle, these seats must be 

rovided with swinging backs, A tramcar must 

capable of being driven and conducted from 

either end, be it mechanically propelled or of 
the old horse-drawn pattern. 


Motorecars. The motor-car is generally a 
petrol or steam vehicle built on a girder frame, 
which corresponds v much to the patterns 
alreedy mentioned. sed steel frames for 
railway goods waggons and automobiles are often 
made by the same firm. Given a safe clearance 
from the ground to the bottom of the crank 
chamber, the designer is wise to get his 
vehicle as low to the ground as possible ; 24 in. 
to the top of the frame compares very much 
in the favour of this type of locomotion when the 
sagie distance is considered in some patterns of 
the old horse-drawn carriage. The Mercédes car 
of to-day is easy to get into, apart from any 
mechanical considerations. As suitable means 
of giving 8 motor-car a full lock have not yet 
been discovered, we must hesitate before adding 
greatly to the length, and therefore the width of 
road required for turning. The Ackermann type 
of pivoted axle arm, however much the frame 
may be recessed, allows of only a partial lock, 
and those who have designed public service cabs 
lind that the Metropolitan Police do not approve 
of the room required to reverse some of there 
vehicles. Ladies with fine dresses do not. like 
to enter a var from the back or going through a 
series of gymnastics to pass through any patent 
front entry. Therefore the side entry has an 
initial advantage in its convenience, and when it 
is remembered the private travelling public have 
been used to it for generations in the usual type 
of road carriage it will be realised that it has a 
great hold. 

Leg Room. The leg room is decided by the 
engineer, who plans the relation of the pedals, 
the steering wheel, and the column according to 
his own idea. One sees now and then a Juxuriously 
padded back, which the driver cen never une, 
“ws he is forced to sit on the edge of the seat 
to reach the pedels, but this is seen less 
frequently than formerly. 

Leg, knee, head. and scat room, however, 
must be as limited as possible consistent with 
comfort. One cannot expect to stand erect in a 
motor-car, although in the long types, with side 
entrance and cape head, a passenger of medium 
height can often stand upright. Likewise in 
the hind part of these side-entrance vehicles 
there is often more than enough leg and knee 
room. 

For ordinary normal types 15 in. vertical 
and 22 in. to 24 in. diagonal leg room is pro- 
vided. Knee room between vis-a-vis seats in 
broughams, landaulettes and similar types is 
about 19 in. or 20 in., while head room is cur- 
tailed from 40 in. to 44 in. from the seat board 
to under the cant rail, this being increased to 
48 in. and over in types where one has to step a 
few paces before gaining the seat. Width and 
depth of seat, especially in the better classes of 
vehicles, is quite as generous as one could wish, 
42 in. to 44 in. between the pillars for two 
persons at once being an apparently comfort- 
able measurement. On front inside seats this 
measurement is lessened, but the chauffeur 
generally has occasion to complain of want of 
width rather than of length of seat. 

By adopting more or less minimum sizes we 
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are not building a vehicle which will cause t 
demand on the horse-power provided. Mote- 
over, neatness, cost of production, and garage 
room, will not be unduly sacriticed. 


Width. Width remains about the same as in 
the usual coachbuilders’ productions. Width of 
chissis is a great point to the body-builder, 
especially if he has to construct a 48-in. body 
(three sitting abreast) between the standing 
diel on a chassis some 865 mm. (34,4 in.) 
wide. 


Chassis Dimensions in Relation to 
Motor Body Sizes. There are many types 
of chassis, and each year these are being altered 
in length, width, sna position of wheels. There- 
fore the coachbuilder tinds his working drawing.: 
become almost useless owing to this continual 
change. The side entrance requires that. we must 
look for the position of the hind wheel in relation 
to the dashboard and the height of the frame. 
Although a 21-in. door is the least possible 
dimension for comfortable entry, we often find 
expensive chassis being constructed without due 
regard to the body- builder's requirements. Width 
of chassis varies also, and it is a pity that the 
foreign chassis is, on the whole, wider, and there- 
fore better fitted for its purpose than the home 
production. 

A 10-ft. wheel-base should be quite sufficient. 
to accommodate a large-sized motor body with 
side entrance, but. so Jong as engincers will insint 
on bringing the front axle so far forward we shall 
continue to have cars of unwieldy length. 

A chassis should be 24 in. to the top from the 
ground, and in Jength behind the dash about 
8 ft. 6 in., and not Jess than 354 in. wide. From 
36 in, to 42 in. should accommodate the bonnet 
of any engine of touring horse-power, and thus 
our frame should not exceed 12 ft. Other dimen- 
sions are: From dash to front of hind tyre, not 
less than 5 ft. 8 in., and from driver's seat to 
dash-board usually 24 in. The diameter of the 
wheels averages about 34 in. 


Carriages. Horse-drawn carriages have 
many important differences in the matter of 
design to the varictics already described. 
Hitherto we have considered vehicles’ that 
have a foundation already prepared on which 
calculations have been effected, so that all 
strains and shocks may be safely undergone. 
It would be very difficult to lay down any 
exact laws for the gaidance of the coachbuilder. 
Much is left to his experience and personal 
judgment. That. opinions differ may be seen 
in different methods of construction and varying 
strengths of the members of the framework. 
A carriage does not run on a smooth, prepared 
track, although the use of some may be restricted 
to well-made roads, It is therefore a natural 
conclusion that the maker should build on the 
safe side in the thickness of ‘his pillars and 
rails. 

As the years have passed experience has 
taught that vehicles can be built lighter; and 
the adoption of suitably placed ironwork, 
notably mild steel, has greatly helped to this 
end. 
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Special Coneiderations. A coach- 
builder has to allow for the attachment and 
wafe locking, whether partial or full, of his 
forecarriags, and a driving-seat givmg a proper 
control of the horses, while the occupants of the 
vehicle must be comfortably seated, and allowed 
to gain the seat in comparative ease. The 
builder must use turn-under and side-sweep 
with moderation in order that these factors 
in the appearance of a carriags may be displayed 
to their best advantage. Moreover, like a motor- 
car, the carriage is a vehicle made to sell and to 
advertise its maker, hence painting and good 
trimming on a well-designed vehicle are esrential. 
The dimensions mentioned in the previous scc- 
tion apply also to carriages. An average width 
of a brougham or landau door is 21 in. ; the front 
quarters are usually an inch or two less than 
those behind, partly for appzarance. Sixty- 
three inches is a length often seen in landau 
clbow-lines, which would apportion out into 
2) in. front quarter, 21 in. doar, 22 in. hind 
quarter. On the other hand, 7 ft. is seen in large 
London patterns. Eighteen inches from the 
— to the bottom of the body, adding the 
depth of the rocker, must be divided in order to 
get at the height of the body step. Adding 15 in. 
of leg room to the height of the bottom of the body 
from the ground, we have the height of the seat, 
which with an H1-in. quarter brings the elbow- 
line to a distance of 44 in. from the ground. 
In many types of vehicles wheels of 3 ft. and 
3 ft. 8 in. diameter are found suitable. 

Tho width is determined by the length of the 
reat between the pillars, and, having added our 
pillar substances, we next allow a clearance for 
the hind wheel from the panel. This wheel is 
less at the bottom than at the top owing to the 
kale, From this we find our plumb spoke, 
kpoke mortice, length of stock, axle collar, and 
finally the flap which determines the position of 
the spring. 

The coachbuilder, like other vehicle builders, 
has to dixpose of his glass frames and has to 
arrange for the folding heads of landaus and 
landaulettes. In all vehicles climatic conditions 
have to be considered, and the export trade 
of any firm calls for much thoughtful pro- 
cedure, 

Road Trade Vehicles. We should 
endeavour to construct a vehicle with as 
small a tare weight in proportion to the load 
carried as is compatible with safety. The 
area for actual use is decided after provision 
has becn made for the driver, and, if it be 
mechanically propelled, for the works. As in 
motor carriages, the disposal of the engine 
under the footboard gives a great saving in 
length. In some types of horse-drawn vehicles, 
such as pantechnicons [2, page 2463) and mineral 
water vans, the driver’s seat does not detract 
from the loading area. 

In a furniture van we seek to remove a 


large load at once and to store it safely during 
its t ion. As many of the articles are 
heavy and require delicate handling, the load 
is kept low. A piano van requires great width 
to take at least a grand piano. 

Plate-glass vans need a large flat space 
wherever the sheets may be placed. The 
floating raves are designed with that p : 
Sometimes hinged sides carry the load vertically. 
A brewer’s dray must be strong enough to carry 
heavy casks, with standards capable of adapting 
themselves to the shape of the barrels. Hay 
and straw require that ladders shall be built 
over the horse and out at the back in order to 
insure a paying load per vehicle. Dairy vans. 
carts, and perambulators should be designed 
with regard to hygiene and convenient handling 
of the churns and cans. 

Coal, refuse, and similar commodities do not 
demand a highly finished vehicle, but rather 
strength combined with effectual means of keep- 
ing the load within its barriers. A means of 
emptying the van quickly is often provided. 

Heavy articles, such as safes, stonework, 
and machinery, necessitate very strong vehicles, 
hung low, often on cranked axles. Butchers’ 
[14, page 2463) and fishmongers’ vehicles, and 
those appertaining to the perishable goods’ 
trade, are usually well ventilated. The con- 
veyance of water, cattle, game, and timber all 
call for designs of a specific nature. 


Barrows, Trucks, and other Hand 
Vehicles. These little vehicles, depsnding on 
manual effort for their propulsion, are a vast 
army in themselves, there being at least one large 
firm that makes an interesting volume simply b 
illustrating the varieties. We are all familiar wit 
the baker's barrow [9, page 2463]. Its handles 
must be of convenient height, spice must be 
apportioned for enough bread to last the round, 
and the ability to get at the last loaf must not 
be forgotten. The coster and his barrow with 
its super-imposed tray is familiar. The grocer, 
oilman, greengrocer and fruiterer, all have many 
varieties of hand-carts. The builder’s brick 
truck, and types used for shipping baggage. 
are fitted with means of being handled by 
the crane. Then there are special trucks for 
handling the huge reels of wallpaper, linoleum, 
and virgin newspaper. 

Biscuits, cakes and butter have trucks of their 
own for factory use, and movable tables for 
draining milk-cans, beer and mineral water 
bottles, have been ingeniously designed. Trucks 
are also mounted on cycle wheels, and the 
bodies are of iron or wooden open framework, or 
the body is panelled. Some types are made to 
run on rails. Also bakers and laundry proprietors 
ae the bodies of their vehicles made of basket 
work. 

Ventilation, heating, lighting, and other con- 
siderations will be treated under Body-making 
in a later section. 
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ARCH—(1) the cavity in the body for 
the reception of the front wh in 
turning, or (2) the foundation on 
which some motor-car stata are built. 

Axle—The rod connecting the wheels, 
either stationary or rotating with the 
wheels. 

Axle Arm—tThe portion of the axle pas- 
sing through the hub of the wheel. 

Axle Bed—(1l) the central portion of 
the axle (between the wheels), or 
(2) the bottom bed in the under- 
carriage. 

Axie Collar—Projection which retains 

heel from moving towards bed of 


Je. 
Axle Flap—The resting place of the 
springs on the axle. 


BACKSTAY TO WHEEL IRON— 
The iron stay connecting the bottom 
bed and the futchell or futchell! stays 
—a continuance of the wheel iron. 

Barker—<A London style of carriage 
much after French taste. 

Barouche —A_ four-wheeled canoe- 
shaped carriage with fulding head to 
hind and flap to front seat. 

Bars—Body framing otherwise than 
pillars. 

Batten—Panel backing. 

Bed — Under-carriage members, especi- 
ally those carrying the perch bolt. 

Bed Plate—A strengthening medium 
to the above. 

Berline—A limousine type of motor 
body with a special round glass cor- 
ner at back. 

Body Loop—-The connection between 
the body and hind C-apring braces. 

Bogie —A four- or 8ix-wheeled truck, 

ree to move on a central pivot. 
Adapted to Jong rail vehicles. 

Bolster— A rail carriage-bullder’s, and 
wheelwright's term for ‘* bed." 

Boot—That part carrying the driving- 
seat, or the panel or portion below 
the seat line. 

Bracket—The footboard support. 

Broad Lace--Wide coach lace for 
trimming doors, making _ pillar 
holders, etc. 

Built-up Roof—Roof made of three 
or more ply veneer. 


CAN T—The geometrical assembling of 
the various parte of the body in 
order that the different bevels, 
position of joints, and other con- 
siderations, may be noted to effect 
an accurately constructed body. 

Cantrail---The member which joins 
the tops of the standing and corner 
pillars. 

Cape Cart—A South African type of 
two-wheeled cart, specially yoked tu 
the horses. 

Cape Cart Hood —A folding head used 
with the above and adapted to 
motor cars. 

Carriage—A vehicle for private use, 
or the undergear of a vehicle. 

Carrosserie (Fv.)-— Bodywork. 

Ces “spring Block —Block — inserted 
between beds and ‘'C"' springs. 

Chassis—The motor-car frame with 
or without ita machinery. 

Check Brace—aA strap to prevent 
body swaying. 

Check Spring—aA spring to prevent 
straining of the body-springs when 
a nuiximum load ia being carried. 

Clerestory —An additional headroom 
beyond the roof proper. 

Collet —The outermost nut and essen- 
tial feature of a Collinge axle. 

Collinge Axle—An axle with right and 
left-handed nute, together with a 
collet for retaining the wheel. 

Compass—O/ a spring the perpen- 

dicular height of the arch of the 

spring heyond the straight line 
drawn through the eyes. Of a bed 
ite deviation from the straight line 
penerally forward) drawn through 
centre of the spring bearings. 


Concealed Hi —A hinge which ts 
hidden when the door is closed. 

Coupe -A single brougham. 

Coupé Limousine—Asabove, but cap- 
able of holding more in hind part of 
body, and usually with a side light. 

Cradle Seat--The driving seat in a 
hammercloth. 

Cricket Seat—A folding seat. 

Cut-through Door— A method of con- 
struction bringing the door bottom 
in front of the rocker. 


DASH —The partition between horse 
and coachman, and between engine 
and chauffeur on moat cars. The 
pone from which the motor body 

uilder takes his body sizes. 

Dish—The deviation from the square 
line of a wheel. 

Dog-cart—<A loose term, embracing 
many two and four-wheel carriages. 

Double Deck— Provided with roof 
seata. 

Double Extension ware Hood—A 
hood shielding both seats, yet folding 
only from the hind. 

Double-run— Provision for a wash- 
blind and glass frame. 

Drabble Axle—Van axle. 

Dumb--A member having no apring 
action. 


ZARBREADTH —The front and hind 
bars of a van bottom. 

Edge Plate—The internal girder of a 
carriage body. 

Elbow Line---A constructional line 
drawn immediately under the 
bottom moulding on the fence rail. 

Empattement (Fr.)—Wheel base. 


FELLOE — Section of a wheel rim. 
Felloeplece— Wheel plate bearings. 
Fence Rail— The central door member. 
Framing Piece—-The top under- 
carriage member running from back 
of bed to back of wheel plate. 
Futchell—The provision for the at- 
tachment of the shafta or pole. 


GATHER — The forward inclination of 
the axle arm. 

Glass-frame Carriers— Metal sup- 
rts for the Jasa frame in a 
andau or landaulette. 

Guide Colour—-A coat to facilitate 
rubbing down. 


HAMMERCLOTH —The elaborated 
driving seat of a dreas carriage. 

Hansom Cab Front—An arrange- 
ment whereby shafts stop at dash 
and easy access is given to body. 

Head Prop (hind)—The support. for 
the open head. 

Headstock—The railway equivalent 
to earbreadth. 

Hind Cross-stay— The connection be- 
tween front of hind dumbs and perch. 

Hooper—A London style typical of 
best British practice both in outline 
and methods of construction. 

Hoopstick —K oof-carrying members. 

Horn Bar— The (usually horn-shaped) 
hind bar in the top carriage. 


LACE—A decorated braid. 
Landau—aA carriage holding four in 


body, capable of being open or cloned. 


Landaulette — A brougham-shaped 
vehicle with advantage of landau. 

Limousine—See coupé limousine. 

Limousine Landaulette-- Asa double 
landaulette, but with the extra 
portion immediately behind instead 
of in front of the door. 

Locking Stop—A projection to limit 
the turning of the front carriage. 


MAIL AXLE—A device whereby the 
wheel is retained by long bolts. 

Main Side—The side members of a 
van bottom. 

Marking Gut Aprortioning out the 
various pieces of framing on plank. 

Mylord (Fr.)—A victoria. 


SHORT DICTIONARY OF VEHICLE CONSTRUCTION 


OBSERVATION CAR—A rallway 
coach designed for look-out purposes. 

Omnibus—A _ cloacd vehicle to carry 
many, often with roof seats. 


PEDESTAL—A circular block used 
above or helow the wheel plate to 
make up a thickness. 

Perch—The fore and hind carriage 
connection. 

Perch Bolt—:Pivot of fore carriage. 

Peters—A London style, medium 
Hnes, substantial construction. 

Pillar-top—upper part of pillar in 
landau or similar carriage which 
folds down when head is opened. 

Platform Suspension—Two aide and 
two croas springs in conjunction. 

Posting Landau — A landau for postil- 
lion driving. 

Pump Handle—The bar connecting 
the hind carriage with the body. 


RAVE—The upper horizontal members 
of a van side framing. 

Rocker-—-The bottom connection of 
standing pillara, sometimes a panel 
below seat line or body side. 

Roi des Belges —Special curved motor 
body firat designed for King of 
Belgium. 

Roller Bolt--The trace connection 
to the splinter bar. 


SALISBURY BOOT —A wooden 
frame covered with leather found 
under the hammercloth. 

Saloon —A_raifway car designed 
usually with long side seats. 

Sham Door Pillar—The front pillar 
of a victoria or gig body. 

Side Sweep-- The external horizontal 
curve of a body. 

Single Deck-—- Having no roof scata. 

Standard---The uprighta in a van 
side framing between the corner 
pillara, or the ornamental uprights 
on the platform of a hind dress 
under carriage. 

Standing Pillars— The plilars which 
receive the door. 

Summer— The longitudinals of a van 
bottom framing between main sides. 

Sway Bar—Extra hind felloepiece. 


Sweep Plece-—The wheelwright's 
felloeplece. 
TARE—The unladen welght of a 


vehicle. 

Tilt---A van cover. 

TOnguLne Piece --— The connection 
between the front of the transom 
and the front of the wheel plate. 

Top Carriage --The upper part. of the 
ore carriage including wheel plate. 

Tramcar-—A rail street: omnibus. 

Transom—The top bed carrying the 
perch bolt. 

Turnunder.— The curved vertical con- 
traction of a carriage body. 


UNDERSPRING —-The side spring in 
a C-spring under a carriage. 


VACUUM BRAKE—The railway 
brake applying its power by the 
destruction of a vacuum. 

Van—A four-whecled trade vehicle, 
or a closed railway vehicle not 
adapted for passengers. 


WESTINGHOUSE BRAKE—A rail- 
way brake applying ita power by the 
Jowering of atmospheric pressure. 

Wheel Base---‘The distance between 
the two axle centres. 

Wheel Iron-—The connection between 
the futehell jaw and axle bed or 
splinter bar and axle hed. 

Wheel Iron Head — The 
encircles the axle bed end. 

Wheel Plate—The turning plate of 
the fore carriage. 

Wheel! Track—The distance between 
the tyre centres. 

Wing—(i) a mudguard, or (2) an 
additional side member to the hind 
end of a wooden perch. 
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The Continent asa Whole. Asia, the 
largest of the continents (17,000,000 40. 
sailen), is surrounded by the ocean except in the 
west, where it is continuous with Europe. The 
frontier between the two does not correspond 
with natural features save in the Urals and 
Caucasus. 

Coastline. The northern shores of Asia 
are washed by the Arctic Ocean, with one great 
gulf, the Kara Sea, shut in to the weat by the 
Island of Novaya Zemlya, and smaller gulfs, 
where the north-flowing rivers form estuaries. 

The eastern coast is curiously symmetrical in 
the arrangement of its lands and seas. The lines 
of North-castern Asia and the peninsula of 
Kamchatka, east of the Sea of Okhotsk, corre- 
spond closely in outline with (1) Amuria and 
Korea, cast of the Yellow Sea ; (2) China and the 
Inland of Hainan, east of the Gulf of Tongking ; 
and (3) Indo-China and the Malay peninsula, 
defining the Gulf of Siam. A sort. of festooned 
fringe of ixlands extends from Kamchatka to the 
islands of the Malay archipelago, separating four 
enclosed seas from the main Pacific Ocean. 
These are (1) the Sea of Okhotsk, enclosed by 
Kamchatka, the Kurile Islands, and Sakhalin, 
and opening by the La Perouse Strait, between 
Sakhalin and the northern island of Japan, to 
(2) the Sea of Japan, enclosed to the east. by the 
islands of Japan. The Strait of Korea in the 
south, between the Kiusiu island of Japan and 
the Korean peninsula, to (3) the Kast ChinaSea, 
enclosed on the east by the Lu-chu islands and 
Formosa. (4) The South China Sea is enclosed 
on the east by Formosa, the Philippine Islands, 
and Borneo, the largest island of the Mala 
archipelago. ‘This archipelago, together with 
New Guinea, connects Eastern Asia with 
Australia, which many ages ago was part of the 
Old World. 

The southern coast of Asia is washed by the 
Indian Ocean. Like Europe, it is broken into 
three south-running peninsulas ; (1) the Indo- 
China peninsula in the east, separated from (2) 
India, the middle peninsula, by the Bay of 
Bengal ; and (3) Arabia in the west, separated 


from India by the Arabian Sea, which opens to | 


the Persian Gulf. West of Arabia is the narrow 
Red Sea, separating Asia from Africa, and divided 
from the Mediterranean only by the narrow 
Isthmus of Suez, across which a ship canal has 
been cut. 

Mountains and Rivera of Asia. We 
have seen that Europe and Asia really form a 
single continent, and that the physical features 
of the two are continuous. Broadly speaking, 
Europe is a lowland in the north and a highland 
in the south, and these divisions are represented 
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Coastline. Mountain Systems and Tablelands. Roof ofthe World. Himalayas. 
River Basins. Inland Drainage. Climatic Conditions. 


Isotherms. Rainfall 


By Dr. A. J. HERBERTSON, M. A, and F. D. HERBERTSON, B.A. 


in Asia by the plains of Siberia in the north, 
and the mountains of Central Asia. South of 
the latter are a series of lowlands : Mesopotamia, 
or the lowland of the Euphrates, in the west ; the 
lowlands of the Indus and Ganges, or the plain 
of India, in the centre—both of which we may 
compare with the plain of the Po at the base of 
the Central Alps—and smaller lowlands in the 
east, round the rivers of Indo-China. Beyond 
these lowlands is the tableland of Arabia in the 
west, which may be compared with Spain, and 
the tableland of the Deccan, occupying the 
southern half of the Indian peninsula. 


The Mountains of Asia. More than 
half of Asia is over 1,500 ft. above sea level. 
Tts vast and complicated mountain systems, 
far greatcr in area than the whole of Europ, 
are the greatest highland area in the world in 
length, breadth, and height. 

We began our study of the central European 
highlands with the Fichtel Gebirge, and of the 
Alps with the St. Gotthard, and similarly, dealing 
with the immensely complicated relief in Asia, 
we shall begin by looking for acentre from which - 
the principal mountains and rivers radiate. This 
we find in the Pamirs, where the frontiers of 
Britain, Russia, China, and Afghanistan meet. 
They form a desolate plateau, some 150 miles 
both in breadth and length, which the inhabit- 
ants well call the Roof of the World. 


The Roof of the World. This is how 
the Roof of the World is described by a traveller 
approaching it from the north. ‘ Approaching 
this interesting region from Kashgaria, one sees 
clearly how it has acquired the name of the 
Roof of the World. The Pamir mountains rise 
apparently quite suddenly out of the plain, from 
a height of 4,000 ft. above sea level at their 
base, to over 25,000 ft. at their loftiest summits, 
a massive wall of rocks, snow, and ice. Once 
through the gorges which lead up from the plains, 
one enters a region of broad, open valleys 
separated by comparatively low ranges of 
mountains. These valleys are known as Pamirs, 
a term applied by the natives of these parts toa 
particular kind of valley. In the Hindu Kush 
and Himalaya regions the valleys, as a rule, are 
deep. narrow, and shut in. But on the Roof of 
the World they seem to have been choked up 
with the débris falling from the mountains on 
either side faster than the rainfall has been able 
to wash them out, and so their bottoms are some- 
times as much as four or five miles broad, and 
almost level. These Pamirs vary from 12,000 
or 13,000 to 14,000 ft. above sea level—that is, 
the bottoms of these Pamir valleys are level with 
the highest summits of the Alps.” 
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For the greater part of the year they are 
buried in snow, but during the few weeks of 
summer there is a fair abundance of coarse but 
nourishing pasture, which attracts a few wander. 
ing Kirghiz herdsmen and their flocks to this 
desolate region. 

The Pamirs as a Mountain Centre. 
From the Pamirs radiate the chief mountain 
xystems of Central Asia. These are (1) the Tian 
Shan, running north-east, in a direction which 
is continued by the Altai, Yablonoi, and other 
mountains which form the northern rampart 
of the mountain core of Central Asia. From the 
northern valleys of this rampart, which slopes 
to the vast. plains of Northern Asia, descend the 
rivers of Siberin-—the Ob, Yenisei, and Lena— 
while the great Amur, flowing east to the Sea of 
Okhotsk, gathers up the waters of the southern 
and eastern valleys. Between (1) the Tian Shan 
and (2) the Kwenlun, the next well-defined system 
radiating cast from the Pamirs, are enclosed 
the Tarim basin and the tableland of Mongolia. 
Besides forming the southern wall of this plateau, 
the Kwenlun is, as it were, a natural stair 
leading to a still loftier plateau. whose valleys 
he but a few thousand feet. below the summits of 
its highest peaks. This is Tibet. the highest 
inhabited land in the world. The next system 
ix formed by (3) the Karakorom, or Muztagh 
Mountains, and (4) the mighty Himalayas, the 
most imposing system inthe world. Its northern 
ranges form the southern rampart of the Tibetan 
plateau, while the southern descend steeply to 
the plains of India, 20,000 ft. or more below. 

The Himalayas. No words, or even 
pe ures, can give an idea of the wonders of the 

imalayas. Seen from the plains of India, they 
consist of low hills, not over 2,000 ft... with 
ranges behind rising to 8,000 or 9.000 ft.. and 
behind these again, to snowy summits, ove” 
25,000 ft. At the base fies a broad strip of 
matarious jungle, called the Terai, with a heavy 
rainfall and continuous floods, so that the water- 
Jogged soil is pestilential with decaying vegeta- 
tion. Above this is the forest zone. The ascent 
in very rapid. In 35 miles the railway to Dar- 
jiling. in the Sikkim Himalayas. climbs over 
7,000 ft. **The whole range may be described 
ax oa stupendous stairway hewn out of the 
western border of the Tibetan plateau by glaciers 
and great rivers. Jt is cut into countless peaks 
and ranges, with valleys of corresponding depth, 
down which dash thundering torrents. The deep 
gorges of the rivera so interpenetrate the moun- 
tains ax to carry a hot climate far along their 
banks, till the semi-tropic vegetation becomes 
alinost overhung by snowy peaks.” This is true 
only of the valleys opening south to the plains 
of India. Those enclosed between the ranges of 
the Himalaya: are as terrible in their desolation 
as in the wild character of their scenery. 

A Himalayan Road. Lord Curzon 
thus describes his march along the upper valley 
of the Hunza, a tributary of the Indus: " The 
river cuts a deep gash or furrows an uproarious 
channel in its descent from the watershed of 
the Pamirs. Big glaciers propel their petrified 
cascades to the very edge of the river. Some- 


times the road is conducted round the edge 
of the precipices that overhang the torrent by 
artificial ladders and ledges, built out from the 
cliff with stones loosely laid upon supports of 
brushwood and timber jammed into the inter- 
stices of the rock. Over this vile stretch of 
country there are two tracks, the upper, or 
summer track, which avoids the river-bed, 
filled with a fierce and swirling torrent, and 
climbs to the summit of the clifis, several 
thousand feet above the water, and the lower, 
or winter track, which can only be pyrsued 
when the melting of the snow by the hot summer 
sun is over, and the river dwindles to a number 
of fordable channels, across and amid the 
boulder-piled fringes of which the traveller 
picks his way.’ Up very similar roads lay a 
great part of our Army's ascent in 1904, by the 
gorges of the Sikkim Himalayas to the plateau 
of Tibet above. They made their way through 
dense forests, with a hothouse temperature and 
tropical vegetation, through woods of oak, 
chestnut, maple, ash and elm, through open 
snow and sprinkled pine-forest, emerging at 
last above the blazing rhododendrons which 
grow just below the snow line into open, un- 
dulating stretches of Alpine pastures, in full view 
of the great snow peaks. 

Peaks of the Himalayas. Only a 
few of these can be named, for there are scores 
of peaks over 20,000 ft.. presenting some of 
the finest scenery conceivable. In Kashmir, 
through which the Pamirs are approached 
from India by the Hunza Valley, the peak 
most admired by travellers is Nanga Parbat 
26,600 ft.). In the Himalayas of Nepal is 
Dhaulagiri (26,800 ft.), while the monarch of the 
Sikkim Himalayas is Kanchenjunga (28,200 ft.), 
surrounded by peaks almost as high. Chamalhari 
(24,000 ft.) greatly impressed our troops who 
passed close below it in the Tibetan expedition, 
but the monarch of the Himalayas, as of the 
world, is Mount Everest (29,000 ft.), first seen 
from the Tibetan side in all its grandeur by 
European eyes in the summer of 1904. Hitherto 
the giant had been seen only from the south, 
almost completely hidden by the mighty peaks 
bet ween. 

A Glimpse of Mount Everest. 
* Towering up thousands of feet, a glittering 
pinnacle of snow, rose Everest, a giant among 
pigmies, not only on account of its height, but 
for its perfect form. To the east and west, 
but nowhere in its immediate vicinity, rise 
other great mountains of rock and snow, each 
beautiful in itself, but in no way comparing 
with the famous peak in solemn grandeur. It 
is difficult to give an idea of its stupendous 
height, its dazzling whiteness and overpowering 
size, for there is nothing in the world to compare 
it with.” Thus writes the first Englishman 
who saw it, settling for ever the doubt whether 
still higher peaks might not exist on the Tibetan 
side. For the present, Mount Everest reigns 
as the unchallenged monarch of the world. 

The Hindu Kush. Returning to the 
Pamirs, to reach which from Mount Everest 
we should have to cross Tibet and Weshmir 
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by innumerable passes thousands of feet higher 
than the highest summit of the Alps, through 
some of the grandest and some of the most 
desolate scexery in the world, we now continue 
our examination of the mountain systems 
connected with the Roof of the World. They 
no longer run east, but west, interposing a 
mountain barrier hundreds of miles wide bet ween 
the plains of India and the steppes of Russian 
Asia, They are known as (5) the Hindu Kush, 
the direction of which is continued west by the 
Elburz Mountains, at the southern margin of 
the Caspian Sea, to the highlands of Armenia, 
the centre of the West Asian mountain systems, 
and (6) the Suleiman Mountains, which run 
south, and form the western wall of the plains 
of India and the eastern rampart of the 
plateau of Iran, a smaller and lower Tibet. 
The Rivers of Central Asia. 
We can new fill in the rivers connected with 
the great mountain systems of which the 
Pamir plateau is the centre. The glaciers of 
the western valleys of the Pamirs and the 
northern valleys of the Hindu Kush give birth 
to the feeders of the famous Oxus, or Amu 
Daria, which leaps down through stupendous 
and ‘often impassable defiles, between walls 
of bare, treeless rock, to the lowlands of Turan, 
whose sands it crosses to the land-locked 
Sea of Aral, to which also flows the Jaxartes, 
or Sy Daria, from the Tian Shan. From the 
north-eastern glaciers of the Karakoram, 


above which peaks rise to over 28,000 ft., rushes 
down the Yarkand river, which unites with 
many other raging streams from the Tian Shan 
and Kwenlun to form the Tarim. The Tarim 
crosses the deserts of Eastern Turkestan, and 
loses itself at last in the marshes of the dis- 
appearing lake of Lob Nor. Greater than either 
of these 1s the mighty Indus, which rises deep 
in the fastnesses of the Himalayas, ita upper 
valleys forming a series of appalling defiles, 
through which an inky torrent thunders at the 
base of sheer walls of rock, many thousands of 
feet in height. It is turned south by the wall 
of the Hindu Kush, and flows south-west at 
the base of the Hindu Kush and Suleiman 
Mountains to the Arabian Sea. As it crosses 
the plain of Northern India it receives many 
Jong tributaries from the Himalayas, the 
greatest being the Sutlej, which has risen not 
far from the Indus itself, and broken through 
range after range of the Himalayas in its wild 
course to the plains below. A third river, 
rising quite near the Indus and’ the Sutlej, but 
finding its escape along the Tibetan base of 
the Himalayas, is the Brahmaputra, whose 
course follows the direction of the Himalayas 
till these begin to break up and bend south. 
Then the Brahmaputra also turns south, and, 
leaping down the mountain terraces of Assam, 
flows at last to the delta of the Ganges. The 
Ganges is formed by the union of many great 
rivers, which thunder down in parallel valleys 
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from the southern slopes of the Himalayas, 
their sources not far, as the crow flies, from those 
of the feeders of the Indus and Sutlej, but 
separated from them by what are, for man, 
insuperable barriers. 
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106. JANUARY ISOTHERMS 


The July isotherm of 68 deg, is indicated by a broken line 


The Mountains and Rivers of 
Indo-China. In the wild and little-known 
regions on the frontiers of Tibet) and Eastern 
China, at the eastern end of the Kwenlun, we 
have another of those central points from which 
n whole serics of mountains and rivers radiate. 
Here the Hwang-ho, or Yellow River, of China 
rises in the mountain fastnesses of north-eastern 
Tibet, leaps down to the plateau of Mongolia, 
and breaks away south across the North China 
highlands, which spring from the castern 
Kwenluns and mark the end of that long line 
of elevation, running from west to east, which 
we have traced from the shores of the Bay of 
Biscay to the eastern confines of Asia. Here, 
- where it ends, internal convulsions have crumpled 
the Earth's crust into complicated folds, which 
diverge in all directions, north-east in the 
North China highlands, east in the highlands 
which separate) the Hwang-ho from — the 
Yangtse-kiang, the second great river of China, 
and south in the parallel ranges which lie east 
of the Himalayas and the valley of the Brah- 
maputra. A whole series of parallel valleys, 
running first east and then south, are filled by 
the tributaries of the Yangtse-kiang and by 
the upper courses of the rivers of Indo-China, 
the Irawadi, the Salwen, and the Mekong. 


The Armenian Highlands. To the 
highlands of Armenia, between the Black Sea 
and the Persian Gulf, converge (1) those moun- 
tains which continue the direction of the Hindu 
Kush and form the northern rampart of the 
plateau of Iran. and (2) those which spri 
from the base of the Suleiman Mountains aad 
are continued along the Persian Gulf to the 


mountains of Kurdistan, forming the southern 


rampart of the same plateau. From the 
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Armenian highlands diverge to the west the 
northern and southern mountain-walls of the 
plateau of Asia Minor, the latter known as 
the Taurus Mountains. The rivers of the 
Armenian highlands are the Euphrates and 
Tigris, flowing from the 
southern valleys to the Persian 
Gulf, forming in their lower 
courses the plains of Mesopo- 
tamia, and the Aras or Araxes, 
flowing east, and reparating 
Armenia from the Caucasus. 
The Mountains of 
Eastern Asia. Volcanic 
activity is very conspicuous in 
Eastern Asia, where a broken 
chain of volcanic mountains 
runs through Kamchatka, tho 
Kurile Islands, Japan, the Lu- 
chu Islands. the Philippines, 
and some islands of the Malay 
archipelago, where disastrous 


manifestations of volcanic 
energy occur from time te 
time. 

Basins of Inland 
Drainage. We saw that 


one large river of Europe, the 
Volga, tlows, not to the open 
sca, but to the land-locked 
Caspian, which occupies part of a great depres- 
sion which may be traced as far as the Sea of 
Aral. Areas drained in this way to lakes or 
inland seas are called basins of inland drainage. 
We have had other examples in the Amu Daria 
and Syr Daria, both flowing to the Sea of Aral, 
and in the Tarim, which loses itself in the 
marshes of the vanishing lake of Lob Nor. 
The total area of inland drainage in Asia is 
estimated at 4,000,000 square miles, an area 
greater than the whole of Europo. 


The Desiccation of Asia. Lake Lob 
Nor is disappearing because it is gradually 
drying up. There is some evidence to show 
that the climate of Asia is probably slowly 
becoming drier. Not merely are some of the 
Jakes and rivers shrinking, but the desert sands 
seem to have invaded once fertile tracts. 
“Whole kingdoms have disappeared, many 
cities have been swallowed up in the sands, and 
certain tracts formerly accessible to travellers 
can no longer be visited owing to the total 
absence of water and vegetation.” 

Climate of Asia. We now know enough 
about geographical laws to find out a great 
deal about the climate of Asia. We have many 
data to go upon. In the first place, Asia 
stretches from about lat. 77° N. to within 100 
miles of the equator, which crosses the islands 
of Sumatra and Java. This gives every possible 
variety of climate so far as this is affected by 
latitude. The regions round the Caspian and Aral 
Seas are below sea level, while Mount Everest is 
nearly six miles above it. This gives us every 
variety of climate so far as this is determined 
by elevation. Thirdly, the continent is enor- 
mously longer and brgader than Europe, and 
on one side it is surrounded by the land masses 


of Europe and Africa, so that no oversea winds can 
come from that quarter. Further, while Europe 
is broken up into peninsulas and inland seas, 
Asia is — compact, so that while places 
in the centre of Europe are only hundreds of 
miles from the sea, in the centre of Asia they 
may be thousands, and between them and these 
distant seas are interposed ranges of lofty 
mountains which intercept all oversea winds. 
Putting all these facts together, we should sa 
(1) that the climate of Asia is very varied, 
and «(2) everywhere extreme, but (3) most 
extreme in the centre of the continent, and (4) 
that, except round the margin of the Pacific and 
Indian Oceans, the rainfall must be scanty, and (5) 
that the interior must be practically a rainless 
desert. This is exactly the real state of the 
case. 

January Isotherms. Inthe maps which 
show the isotherms for January, we see 
the distribution of winter cold. We do not ex- 
pect to find the great southward sweep of the 
winter isotherms which was so marked in the 
case of Europe, for this indicated a change from 
oceanic to continental climate. There is no 
such sharp transition in the case of Asia, which 
has the continental climate of Russia in a more 
intense form. Th? increasing severity of the 
winter cold as we go cast is indicated by a steady 
instead of a sudden dip southwards. The iso- 
therm of 22°, indicating freezing point, which 
we traced in Europe as far south as the Black Sea. 
crosses the Caspian Sea, the Upper Oxus, and 
the lands north of the Himalayas, and then 
curves northwards through Korea, and north 
of Honshiu, the largest island of Japan. South 
of this line, which runs much 
further south than the most 
southern point of Europe, there 
are no continuous frosts in the 
plains, though any degree of 
frost may be experienced at a 
sufficient elevation. North of it 
frost lasts weeks or months, ita 
severity and duration increas- 
ing as we go further north, 
higher, or further into the in- 8 we 
terior. The line of 0° F., indi- = 
cating 32° of frost, includes 
most of the north-eastern part 
of the continent, and this is 
not- the minimum winter tem- 
—— in Northern Siberia, 
or at Verkhoyansk it is 
under—50° F. South of 
this isotherm of 32° the 
combined influence of low 
latitude and proximity to the 
sea is markedly felt. The 
isotherm of 50° is compara- 
tively near that of 32°, and 
the lowlands of Arabia, India, Southern China, 
and Indo-China, ‘have winters as warm, or 
warmer than this. *The winters of the southern 
lowlands of the three i are considerably 
warmer than the summers of the Thames Valley, 
the warmest part of the British Isles. 
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July Isotherms, The summer isotherms 
show us, as we might expect, that the hottest 
summers occur in the southern part of the 
continental area proper, in which we may 
include most of Arabia, as the seas on either 
side are too narrow for cooling winds to 
develop. The true peninsular regions—the 
extreme south of Arabia, the Deccan, and 
Southern Indo-China—are somewhat cooler, 
though, of course, very hot. The isotherm of 
68°, the summer temperature of the hotter parts 
of Central Europe, extends considerably north 
of Lake Baikal, but sinks southwards in Amuria, 
and passes completely north of Honshiu. Even 
in the tundra the summer temperature is as high 
as 50°. As the winter temperaturo of the same 
place is many degrees below freezing point, the 
range of temperature is enormous, expecially 
in the centre and cast. 

Rainfall. Turning to the rainfall, we 
find that five great areas: (1) in Northern and 
Eastern Siberia, (2) in Russian Turkestan, (3) 
in Chmese Turkestan, (4) in Iran, and (5) in 
Arabia, receive Jess than 10 in. of rain in a 
year, and are rainiess deserts except where 
irrigation is possible. These are surrounded by 
eyually extensive regions where the annual rain- 
fall is under 20 in., as dry, that is, as the 
drier parts of Spain and Russia. Tho only well- 
watered regions are maritime China, Indo-China, 
and India south of the desert, round the Lower 
Indus. Parts of Southern China, North-cast 
India, Burma, Siam, and the Malay peninsula 
have a very heavy rainfall, as have also the 
Western Ghats, the western) mountains of 
peninsular India, and the Malay Archipelago, 
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107. THE RAINFALL OF ASIA 


The Monsoons. Some of tiiese wet arcas 
lie in the equatorial belt of rain at all 
seasons, but much of the rainfall of Southern 
China, India, and a small wet area in South-west 
Arabia, is brought by the summer monsoon, the 
cause of which already been explained. 
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Ornament for Oblong and other Panels. Gothic Tracery. 18 





Construction of Arches, and Greek and Roman Mouldings 






Contiaued from 


By WILLIAM R. COPE 


Ornament for the Circle. Fig. 596 is 
a medieval design for a wrought-iron key 
handle; 6587 is a Gothic design for chip- 
carving ; and 588 is taken from a Romanesque 
portal, designed in the twelfth century. 

The Oblong Panel. The usual subdivisions 
of this shape are shown in 599 and 600, while 601 
is suitable for a tablet, and 602 for door pancls 
or the soffits of arches. 

The Trapezium Panel. This shape 
may be divided as indicated in €03 and 604. 

The Hexagonal Panel. Two examples 
of the usual subdivisions for panelling are 
given in 605 and €03. 

The Rhombus Panel. This is often 
called the “ Lozenge’’ shape, and may be 
subdivided as in 607 to 608. 


GOTHIC TRACERY 


The Gothic style evolved and brought to 
perfection a characteristic decoration known 
as Tracery, by means of arcs of circles. These 
designs possess great originality, and richness 
of form, although they are somewhat stiff and 
mechanical when compared with designs 
founded on Nature in other styles. 

Tracery is chiefly applied to stone and wood 
used in architecture; for galleries, windows, 
panels, etc., and for furniture. 

Fig. 610 is the necessary construction for 611, 
a design for a square panel; 612 shows three 
foliations for a circle ; and 618 is the planning 
for a rose window, or for a circular panel. 

Fig. 614 is the foundation for 615, a curvi- 
linear triangle, and 616 is a design for tracery 
for an equilateral triangular panel, suituble 
for woodwork or stone. In 617 is given the 
construction for 618, the tracery which might 
be used for a window or a screen. Fig. 619 
contains the foundation lines for 620, a design 
for the head of a four-light window. 

Many other beautiful examples of tracery 
can be found in good textbooks on Architecture. 


ARCHES 


The arch is a very ancient construction, and 
has appeared in many forms from the Classic 
periods. The Romans were the first to use the 
arch extensively in architecture, even if they 
were not the originators of this form. The 
earliest shape of the arch was semicircular 
(621], and this was in succeeding centuries 
changed to the various forms shown in 622 to 
682. The latter are only typical examples, 
which illustrate the arches in general use, and 
although the centres are shown from which the 
curves are atruck, those centres, in most cases, 
may be varied in position. 


The names of the individual parts of an arch 
are given in 621. 

Various Forms of Arches. The 
segmental arch may be struck from one centre 
as in 622, or from two centres os in 623. Fig. 
624 is one form of the horseshoe or Moorish 
arch. The equilateral arch, much ußed in 
Gothic architecture in the thirteenth century, 
is shown in 625. In the twelfth century the 
lancet arch [626] was very common, as also was 
the obtuse arch [627]. 

The three-centred arch given in 628 is con- 
structed by first determining the height and 
the span; then make AC, BC, and DE, all equal. 
Join EC and bisect in F. The intersection ( 
of the bisecting line FC with DH produced. is 
the third centre. Describe ares from €, (, C, 
as centres. 

The depresaed Tudor arch [629] is described 
from four centres. The ogee arch, or so-called 
ans's back, has either three [6380] or four centres 
[631]. The pointed trefoil opening has the 
centres placed as shown in 632. The parabola 
and ellipse may also be used for arch forms. 

MOULDINGS 

In architecture mouldings form a constituent 
part of an order, and were used in cight forms 
by the Romans and the Greeks. These forms 
are named: the fillet, a narrow, flat band used 
to separate and combine curved mouldings ; 
the astragal or bead, a narrow or small convex 
cylindrical moulding [634]; the torus [635], 
which is really a large form of the astragal, and 
is often used at the base of columns; the 
ovolo, or echinus (meaning “ egg-formed’’), a 
convex moulding [638 and 644], which — 
to have originated in the capital of the Doric 
column ; the cavetto [689 and 645], which is the 
reverse of the ovolo ; the scotia [640 and 646}, 
a concave moulding which gives a deep shadow 
on itself and is very effective when used on 
bases of columns; the cyma recta [641, 642, 
647, and 648], a moulding with the concave 
above the convex portion; and the cyma 
reverea (643 and 649), which has the convex 
part uppermost. 

Besides the above, the chamfer [633], the reeda 
[637], and the flute, a concave channel naed to 
ornament the shaft of a column, are often usec. 

The characteristic difference between Greek 
and Roman moulding is that the former are de- 
scribed with parabolic, hyperbolic, and elliptical 
curves, and the latter with arcs of a circle ; but 
the Greek are more graceful in contour. 

The mouldings were often decorated with 
carving or colour, a particular design being 
used for each moulding, as in 688 and 648. 
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STABILITY OF WALLS 


Against Overturning and Crushing. Boundary Walls. 
Buttresses. Retaining Walls. Surcharged Walls. Dams 
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By Professor HENRY ADAMS 


General Principles. The simplest case 
of the stability of a wall will occur when the 
wall is considered to overturn by pressure on 
ono face without crushing the edge, which acts 
as a fulcrum. This can happen only when 
the total weight of the wallis hat small. It is 
usual to consider one foot of the length of wall, 
as every foot will be similar, except in the case 
of wallk with buttresses or counterforts. In 
211 js shown the section of a wall, ABCD, of 
weight w per foot cube, height h, thickness ¢, 
total weight W, acted upon by a pressure p per 
square foot against) one face, giving a total 
pressure P. Then W wht, acting at the centre 
of gravity of the wall, and P= ph, acting at 
the centre of the height. Produce P through 
the centre of gravity of the wall and drop W 
from the same point, then find the resultant of 
the two forces by means of the parallelogram of 
forces, So long as the resultant cuts the base 
line within the wall, the wall will be in stable 
equilibrium ; but should the resultant cut the 
bare outside the wall, the wall will overturn. 
To find the maximum pressure per square foot 
for equilibrium, 
fh: wht > 4t: ph, 
whence, 

_ wht x ft 
* Ah 


_ wi} 
aoa ee 
From this equation it will be seen that the 
stability varies directly as the weight per cubic 
foot and as the square of the thickness, and in- 
versely as the height. It must be observed 
also that the moments of the forces are equal— 


U 2. 
Px jh= Wx #. 

There is another possible mode of failure with- 
out crushing, and that is by pushing the wall 
off ita base. This may happen if the wall is 
very thick compared with its height, and the 
pressure against the face is sufficiently great. to 
cause the wall to slide without overturning. 
The coefficient of friction of fresh mortar may 
be taken as 0°5, so that when P= }W and the 
resultant cuts the outer edge of base, the tendency 
to overturn or slide will be equal. 

Distribution of Pressure on Base of 
Wall. A wall of rectangular section, built 
upright, and subject to its own weight only, 
produces a uniform pressure over the base, because 
the resultant meets it in the centre, as shown in 
212. The diagram at base of wall represents 
the ordinates of pressure. If a ure acts 
against the wall horizontally at any point. the 
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amount of total vertical load is not altered, 
but the resultant, or centre of pressure on the 
base, is pushed further over, causing an incrdbae 
in the intensity on the outer edge and a reduction 
on the inner edge. If the horizontal pressure he 
sufficient to push the resultant over to the edge 
of the middle third of the base, as shown in 218, 
the pressure will be increased to double at 
the outer edge and reduced to nothing at the 
inner edge. A wall under such conditions is 
generally considered to be absolutely safe, but 
it may not be really so, as the height, and conse- 
quently the weight. may be so great that doubling 
the pressure on the outer edge may produce a 
greater intensity than the material is capable 
of bearing. Qn the other hand, the resultant 
may pass beyond the middle third and the inten- 
sity of pressure still not be so great as to exceed 
the safe stress upon the material. 

Resultant Beyond Middle Third. 
When the resultant passes beyond the middle 
third of the base. there are two cases to consider— 
one where the material will not bear any tension, 
and the other where tension may be allowed. 
Taking the former case, and assuming that the 
resultant passes at. one-fourth the width of base 
from the outer edge, the maximum pressure in 
tons per square foot. will be 

2 W 
ae Sak 
where W -: total load in tons, and d= distance 
from resultant to outer edge in feet. Graphically, 
the triangle giving the ordinates of pressure will 
be carried back along the base twice the distance 
d from the resultant towards the inner edge, 
and the remainder of the base will be under no 
pressure, as in 214. This formula is due to 
Professor Crofton, of the Royal Military Academy, 
Woolwich, and is generally accepted as giving 
a true result. although there are other possible 
views of the case. 

When tension is permissible, the maximum 
pressure at outer edge and tension at inner edge 
are given by the formula 

_W,M 
PTA ~ 2! 
where W is the vertical component of the resul- 
tant, A the sectional area of the base, M the bend- 
ing moment—+.e., 
W(4¢ — d), 
and Z the modulus of section—‘t.e., 
a(t x 1°) = Ut; 
the + value giving the intensity of the com- 
pression and the — value the intensity of the 
tension, as shown in 215. 

Boundary Walls. A boundary wall when 

newly built will come under the rule for 214, 
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but when the mortar has set it will be to the rule 
for 215. The safe proportions for thickness 
and heights of boundary walls are given in the 
following table. 

Sare Prorortions ror Bounpary WALLS. 


9 in. Upto 6 ft. i in. high. 

14, .. . ft. 74in. ,, 

18 ,, .. » I13ft.0 in. ,, 

23 ,, .. vw I6ft. 6 in. ,, 

27, .. » ft. 4pin ,, 
Stability of Buttresses. A buttress 


may be calculated as part of a wall, in which 
case the length is taken to include one 
buttress and the wall for half the distance 
towards the other buttresses on each side. 
This is, however, rather a troublesome calcula- 
tion, and a buttress is often calculated by 
itself, especially when it is a Jarge one to take 
the thrust of a roof truss, as with public halls 
and churches having hammer-beam  trusscr. 
The thrust upon each part of a buttress and the 
weight above the horizontal line for which the 
calculation of stability is made, are combined 
in a parallelogram of forces; but it will first 
he necossary to find the vertical line through 
the mean centre of gravity. This is most cal 
done by marking the centre of gravity of eac 
part. ax in 216. and drawing force-lines through 
the points to mect the base. The weight of 
each part may be taken as acting through its 
centre of previ to give the value of cach 
force, and then, the load-line [217] being drawn, 
a pole is selected and vectors drawn from the 

ints on the load-line to the pole. The force- 
ines in 216 may then be drawn down on to a 
soparate line, like a beam [218], and the funicular 
polygon constructed by drawing lines parallel 
to the vectors, when the intersection of the 
closing lines A and T) gives the position of the 
mean centre of gravity. 

Another method of finding the mean centre 
of gravity of any number of separate parts is 
shown in 219. First mark the centre of gravity 
of cach part A, B,and C, then join A and B and 
at any angle draw a line upon which the weights 
of A and B are to be set off to scale in inverse 
order, as shown by ba, join the extremity with 
B, and at the junction of a and 6 draw a parallel 
line to cut AB at the mean centre of gravity. 
Join this with point C and repeat the operation 
as indicated, when the mean centre of gravity 
of the whole figure will be obtained. Applying 
these principles to an actual buttress [220] it 
will be necesrary to ascertain the stability at 
each minimum section, thus, at A and B. Find 
the centre of gravity of the portion above A, 
and then of the part between As and B. Taking 
the part above A, first combine by parallelogram 
of forces the thrust and the weight to give the 
resultant shown, which is found to cut the 
base just within the middle third ; then, pro- 
ducing this resultant, combine it with the next 
thrust to produce another resultant. It will 
be well to reduce the scale wherever necessary 
to prevent the parallelogram becoming unwieldy, 
as in this case. The last resultant will now be 
combined with the new weight and a new result- 
ant will be found which also cuts the base just 
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about the edge of middle third. This will show 
that the buttress is safe provided the intensity 
of the re be not too great. This pressure. 
with the resultant at edge of middle third, will 


be = 2x Ww. where W is the vertical component 


of the resultant and A the area of base. 


Stability of Retaining Walle. A 
retaining wall is a wall of brick. stone, or con- 
crete to hold up the earth at a change of level, 
as in a railway cutting through a town where 
there is not sufficient space available to akow 
of side slopes being formed. The pressure of 
the earth depends upon its natural slope—that 
is, the slope it would permanently retain if a 
bank of it were left exposed to the weather for 
an unlimited time. Tt may be taken generally 
as 30 degrees from the horizontal when the 
conditions are unknown, but the following 
table shows the natural slopes for ordinary soils 
as given hy Rankine: 

TABLE OF NATURAL SLOPES. 


Degrees. 
Dry sand, clay and mixed earth 21 to 37 
Damp clay... 7 F 45 
Wet clay is 14 to 17 
Shingle and gravel 35 to 4% 
Peat 14 to 45 


This angle is sometimes called the angle of 
repose, but it means the same thing, as in the 
following table from ‘ Notes in Building Con- 
struction,” Vol. IV. : 


ANGLE OF REPOSE oF VaRIOUS EARTHS. 


Degrees. 
Fine dry sand 37 to 31 
Sand, wet... — 26 
Vogetable earth, dry 29 
” » moist 45 to 49 
“9 » very wet .. F 17 
. consolidated and 
dry a * 49 
Loamy earth, consolidated and dry 40 
Clay, dry F F sit — 20) 
»» damp, well drained 45 
» wet F F 16 
Gravel, clean .. 48 
» with sand 26 
Loose shingle . . * 39 


Everyone knows by persona] experience that 
an overturning pressure may be most easily 
resisted by leaning against it, and the principle 
holds equally well with retaining walls. A wall 
to resist the pressure of earth will need less bulk 
in proportion as it can be leaned against the 
earth. The reason is that the centre of gravity 
is thrown further back, so that the weight of 
the wall acts with greater leverage. The 
usual form of section is shown in 221, and the 
mode of working to ascertain the stability is 
indicated by the dotted lines. A given section 
has first to be assumed and then its stability 
determined. The line indicating the natural 
slope according to the material is put on at the 
back of the wall, starting at the level of the 
horizontal section where the stability is to be 
determined. Then the angle between the 
natural slope and the vertical is bisected to give 
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the line of ru ; this may be considered 
as the line of ture of the earth if the wall 
should overturn, or the primary angle at which 
the earth would stand unsupported, the natural 
‘slope being the ultimate angle after long ex- 

ure to the weather. The wedge of earth 
xetween the line of rupture and the back of 
the wall may be considered to press against 
the wall without friction. Its centre of gravity 
must be determined and its weight calculated, 
then, dropping a vertical line from the centre 
of gravity to meet the line of rupture, a length 
is measured upwards to any given scale to 
represent the weight of one foot run, and from 
the top of this measurement a line is drawn 
parallel to the line of rupture to cut a hori- 
zontal line from the junction with the line of 
rupture. The horizontal length so cut off 
gives the thrust upon the wall at one-third of 
the total height. Now, the centre of gravity 
of the wall must be found and the weight of 
one foot run calculated ; then the thrust of 
earth and the weight of wall are combined by the 
parallelogram of forces to give a resultant, 
which in this case cuts the base at a distance 


of 0-416 ft. from the outer edge. By the 
” i 
formula ae os the maximum intensity of 


pressure upon the outer edge of base is found 
to be 0:9 ton per foot super. 

Surcharged Retaining Wall. When 
the earth rises higher than the wall by 
reason of a sloping bank above it, the wall is 
said to be surcharged. Such a wall is shown 
in 222, and the method of finding the thrust is 
as follows. Having drawn to acale the assumed 
section of wall and the earth at back, produce 
the line of slope of surcharge indefinitely through 
the wall, and from point A set out the angle ¢ 
equal to the natural slope of earth. Produce 
this line to cut the continuation of slope of 
rurcharge in point B, then the horizontal thrust 
in pounds at point C, which is one-third the 
height of back of wall, will be §w(AB)*, where 
w= weight of earth in pounds per cubic foot, 
and AB -: length in feet, then § x 112 x 9-8? 
= say, 5,380 Ib. set out as CD. Next, from D 
draw a vertical line and from C draw a line 
parallel to the natural slope to cut this vertical 
in point E, then CE will be the thrust on back of 
wall and will be found to equal about 6,550 Ib. 
Producing this in the usual way and combining 
with weight of one foot length of wall, the resul- 
tant will be found to cut. the base at a distance 
of 1:1 ft. from point F, then by the formula 

2 W_ 2x8800 _ PCT 

9 TL aay, 5330 Ib., 
or about 2°4 tons per square foot maximum 
compression on the wall. 


Retaining Wall Loaded at Back. 
When a warehouse is built on the earth at the 
back of a retaining wall, or a large crane is 
fixed there, or line of rails on a roadway runs 
near, the thrust upon the wall will be increased 
beyond that due to the weight of the wedge of 
earth. An approximate method of finding the 
thrust in such a case is shown in 228. The 
difference from 221 is that an additional thrust 
due to the external load has to be combined 
with the ordinary thrust as follows: From 
the point of application A of the external load 
nearest the wall draw a line parallel with “the 
line of rupture to cut the hack of the wall in the 
point B, and from B set out BC horizontal, 
so that the point C is directly under the point 
A; next sect up CD equa! to the load on point A 
and make DE parallel with the line of rupture, 


then CE will be the amount of thrust due to 
load A acting on the back of wall at point B. 
Combining this with the weight of wall acting 


through its centre of gravity will give the first 
resultant, FG. Next, find the horizontal thrust 
due to the wedge of earth acting at one-third 
the height of back of wall and combine with 
FG, giving the second resultant, HJ. Then, 
treating the other load on the surface in exactly 
the same way as the load at point A, the horizon- 
tal thrust acting at point K will be LM, and 
combining this with the second resultant, HJ, the 
final resultant, NO, will be obtained, cutting the 
base of wall at a distance of 0°9 ft. from the 
toe P, when, by the formula 
20 W 2x72 144 — 
‘aad 7 3xOp 7 ~ How’ 

or, say, 2°66 tons per square foot maximum 
compression on the brickwork. 

Reservoir Wall or Dam. When a wall 
has to support the pressure of water the 
same method of working as in 221 might be 
adopted, taking the natural slope as zero ; but 
it is more usual simply to calculate the pressure 
normal to the back of wall at one-third the height 
as 4wh*, where w= 62°5 lb., the weight of a 
cubic foot of water, and h = the height of wall. 
For high walls the material is economised by 
using a curved batter, so that the resultant of 
thrust passes through the extremity of the 
middie third at every horizontal section. A 
dam is shown in 224 in three simple stages to 
illustrate the mode of working to ascertain the 
stability. For a plain wall with straight batter 
the thickness at base may be approximately 
seven-tenths of the height. The section of the 
Vyrnwy dam is shown in 225, with particulars 
ae the loads and thrusts. This is of special 
interest owing to ite magnitude and the successful 
manner in which the whole of the works were 
executed. 
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posts as messenger, office-keeper, house- year. They have also chances of advancement 

keeper, and attendant are usually filled with- to the grade of office-keeper, with a salary of 
out, competition by candidates who obtaintho £100) or £150, an official residence, coal and lights, 
requisite official nomination. The right tonomi- and other allowances on a liberal scale. Door- 
nate is generally vested in the head of each de- — keepers are similarly remunerated as a rule, but 
partment; but in some instances it is in the in important positions (as inthe Houses of Parlia- 
hands of the Lords of the Treasury. The ment) they receive from £250to £300 0 year. 
limits of age for these appointments are 21 and " 


35, but candidates who have served in the Army BOY CLERKSHIPS 
or Navy, the Metropolitan Police or the Royal The position of boy clerk in the public service 


Irish Constabulary, are allowed to deduct such — is a purely temporary one, carrying no claim to 
service in reckoning their age. Whena vacancy — superannuation, and coming to an end whon the 
arises in a department, the person nominated ageo of twenty is reached. Nevertheless, this is 
has only, as a rule, to pass a qualifying examina- — in several respects a distinctly useful way of gnin- 
tion of an elementary character before receiving — ing a footing in the service, and, considering the 
the appuintment. Occasionally, however, two — overcrowded stato of the commercial labour 
or three men compete for a single vacancy. — market, it is surprising to find that in recent years 
The subjects of examination are writing (with the number of qualified candidates has not. 
copying manuscript), spelling. and arithmetic, always been equal to the demand, and that. 
comprising the first four rules, money and — very moderate marks wre needed for success it 
avoirdupois weight. any of the competitions for appointments. 
Although a certain amount of influence, Ve have already referred to some of the 
direct or indirect, is almost indispensable for advantages afforded to boy clerks when com- 
securing a situation of this class, itis byno means peting for the higher posts. Not only in tho 
necessary that the applicant should be personally = examinations for Necond Division clerkships, 
known to the official who has the right to nomi- but also in those for port: service clerks and 
nate, (Character, ability, and a good record are assistants of Customs and Excise, they may 
as least as important. Satisfactory service in claim both service marks and oa deduction from 
the Army or Navy is always a strong recommen. — their actual age, even though at the time of the 
dation to the nominating authority. During examination they are no longer in the service. 
the last vear on the records, out of 290 vacancies For the Excise competitions this allowance is 
for messengers in various Government offices, one year, and in the other cases two yoars. 
no fewer than 122 were filled by ex-soldiers With such aids to success, a lad of ordinary 
and ex-sailors. ° ability and energy can scarcely fail to obtain a 
Rates of Pay. The salaries of sub- good permanent appointment, and at the 
ordinate officers vary a good deal, and in certain worst an assistant clerkship is not altogether 
instances are augmented by “ perquisites” whose to be despised. 
value is a jealously guardsd secret. The follow- Competitions open to boys between 15 and 
ing rates may, however, be regarded as typical. 17 years of age are held about thrice yearly, a 
Messengers and attendants commence at a figure batch of some two or three hundred candidates 
bet ween £65 and £80, and rise by smallincrements being selected on the results of each. For the 
to £100, £120, or (for chief posts) £150 to £200 a = convenience of competitors, the examinations 
are held simultancously at a 
number of centres—usually 
in London, Edinburgh, 
Dublin, Bedford, Bristol, 





EXAMINATION FOR BOY CLERKSHIPS 
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CIVIL. SERVICE 


Examination Subjects. The peers 
set at this competition were typical of their 
class. The exercise in parva eens was 
long but fairly easy. Candidates were given 
two simple es of about equal length to 
be transcribed in three-quarters of an hour, all 
abbreviations — to be written out at 
full length, and the punctuation corrected 
where necessary. The test in po ariel 
was a curious one, consisting of a fab 
taken from some ancient work and i 
the antique mode of spelling. We quote a 

ical portion of the story: ‘“ The fellowe 
that profeat him friendeshippe, tooke to his 
feete and ranne and climmed up to the top 
of a hye tree. The straunger ing that 
his friende was fledde, and he himselfe not able 
to escape, fell downe unto the grounde ; for 
it is sayde that the Lion and the Beare will 
spare their yeelded praies, and specially the 
Beare, if a man hold hys breth as though he 
were deade.” Of this narrative a copy had 
to be made, putting all the words into modern 
spelling, but making no other changes. 

The exercise in English composition com- 
prised, in addition to a short essay, the perusal 
of a long passage in prose and verse—the 
adventure of Childe Rowland with the King 
of Elfland—which each candidate had then to 
narrate in substance in his own words, and 
as far as possible in his own way. The 
arithmetic paper included the following curious 
test of each candidate’s ability to use a rule, as 
well as his grasp of ma‘hematical principles: 
** Measure in centimetres the length and diameter 
of the block supplied. If the length of such 
a block is 27cm. and the diameter d cm., it is 
known that the volume is 0°79 xl xdxd 
cubic centimetres, Use this to find the vclume 
of the block.” 

It is necessary only to add that the mathe- 
matics paper in thee contests comprises Euclid, 
Books J. and IT., and algebra up to simple 
equations, and that no subjects are obligatory, 
but that a qualifying total of half the maximum 
marks must he obtained. In the contest to 
which our table relates, 544 candidates reached 
that standard, being in the proportion of only 
about two qualified competitors for each place. 


Pay and Conditions of Service. Boy 
clorks are usually engaged for 39 hours weekly, 
and are paid during their first year 15s. a week, 
16a, the noxt, and so uptothe maximum of 19s. 
Overtime work is paid for at corresponding rates. 
Sometimes they are employed and paid by 
tho hour instead, the rate ee 43d. per hour 
during the first year, and advancing yearly 
by a halfpenny per hour to 6d. As a little 
calculation shows, under this system of pay- 
ment the net result is practically the same 
as under the weekly scale. In either case 


clerks is kept by the Civil Service Commissioners, 
and candidates declared successful at the 
competitions have their names placed upon it. 
As vacancies for boy clerks arise in the various 
public departments; those who are on the 
register are summoned to attend for duty, on 
the understanding that the work may prove 
only temporary, and that they will not be paid 
except while actually engaged by the depart- 
ment. As a matter of practice, however, 
the t majority of boy clerks are ——— 
employed. They are almost always 

upon to serve in London, but recently a separate 
register has been instituted for appointments 
in Ireland, and_ at the last examination 20 
vacancies were announced as Irish. 

Boy clerks, when employed, are paid for all 
public holidays, as well as during the fortnight’s 
annual leave to which they are entitled if per- 
manently on duty. Sick leave, up to a certain 
maximum, is granted on three-fourths of full 
pay. In case of enforced absence, owing to 
infectious disease in the boy clerk’s residence, he 
may be given the full rate of pay during his 
absence. 

Prospects for Boy Clerks. As an 
incentive to him in preparing for the examina- 
tions admitting to permanent appointments in 
the service, there is a further and valuable 
provision that a boy clerk who obtains leave 
from the head of his department in order to 
attend an open competition for Second Division 
clerkships, or for assistant clerkships, may re- 
ceive full pay while attending the contest. 

In view of the advantages already discussed 
and the useful training in Civil Service subjects 
which these examinations afford, a youth who 
must earn his own living and has his way to 
make in the service could scarcely make a better 
start than in the modest capacity of a boy clerk. 
And unless he is sadly wanting in ability and 
application, he should not find the least diffi- 
culty in obtaining an appointment, there being 
—as we have shown—no serious competition 
for such posts. 


BOY MESSENGERS 


A register of temporary boy messengers 
for employment in Government offices is kept 
by the Civil Service Commissioners, and lads of 
good health and character. between 14 and 16 
years of age, who have passed Standard V. in an 
elementary school or can pass a test in reading 
and writing. may apply to be registered. They 
are then eligible for service as occasion arises, 
and while employed are paid 9a. a week, rising 
by Is. 6d. a week for each year's service up to the 
age of 20, when their names are removed from 
the register. As well-paid work of a light and 
pleasant nature, boy messengership3 are in 
considerable request, and from time to time it 


continual service is not officially guaranteed. becomes necessary to suspend registration for 
The method of employment, according to the a while until employment has been found for 
regulations, is aa followa. A register of boy the lads already on the register. 

Continued 


2576 


ALGEBRAIC EQUATIONS 





Group 21 


MATHEMATICS 
. Problems Leading to Simple Equations with One Unknown 18 
| Quantity. Problems Leading to Simple Simultaneous Equations — 


— eee — ⸗ 


+ 


PROBLEMS LEADING TO SIMPLE 


EQUATION 
$1, By ‘the aid of we are able to 
solve blems | the tions of which by 


of the question in algebraical symbols. This 
gives us one or more equations, the roots of 
these equations being the unknown quantities 
which the problem requires us to find. 

We first consider problems in which 
there is only one unknown quantity, and in 
which the conditions of the question lead toa 
simple equation—i.e., an equation of the first 


* 

mple 1. The difference between two 
numbers is 5; if 2 be added to the greater, 
the result is twice the smaller. Find the 
numbers. 

Here, although we have to find two numbers, 
we may still consider the problem as containing 
only one unknown quantity. For, if we can 
find, say, the greater of the two numbers, we 
obtain the other by subtracting 5. Suppose, 
then, that 


«= the greater number. 
It follows that 
x —- 6 = the less number. 


Now, the question tells us that if we add 2 
to the greater number, the result is twice the 


But, by adding 2 to the greater number we 
obtain x + 2, and twice the less number is 
2 (x — 5). 

Hence we have the equation 

J a+ 2= 2 (c—5). 

Removing the brackets, and transposing the 
terms, we get 
2x—-x= 2+ 10; 

or, 
. w= 12. 

Thus, the greater of the two numbers is 12, 
and the other number is x — 5, i.e., 12 — 5, 
ora. : 

Example 2. The sum of £8 12s. 6d. is paid 
with 30 coins, some of which are half-crowns, 
and the rest are half-sovereigns. How many 
are there of each sort ? 

Let z= the number of half-crowns. 


Then, since there are 30 coins altogether, the 
number of half-sovereigus must be 30- =. 
We have now to ex algebraically the fact 


that x half-crowns and (30-2) half-sovereigns 
make a total of £8 12s. 6d. We must be care- 
ful in forming our equation that all the 
quantities involved are expressed in terms of 
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the same unit. In this particular cava it ig con- 
venient to work in half-crowns. 

We know that a half-sovereign equals 4 half. 
crowns, 

Therefore, 

(S0~ x) half-sovereigns equal 4 (30-2) half- 
crowns. . 

Also, £8 12s. 6d. equals 69 half-crowns, We 
have, then, simply to write down the statement 
algebraically that 2 half-crowns and 4 (30 - x) 
half-crowns make 69 half-crowns. Thus 

a+ 4(80-2)= 69. 

Solving this equation in the ordinary way, we 
find that x= 17, and therefore 30-2 = 30-17 
= 13. Thus the solution of the problom is 
that there are 17 half-crowns and 13 half- 
sovereigns. 

Example 8. A has as many florins as B has 
half-crowns. If B gives A two of his half- 
crowns they will then have equal amounts of 
money. How much had each at first ? 

Let 2 = the number of cotns each has at first. 
When B has given A two half-crowns, B will 
have (2 — 2) half-crowns, and A will have 
x florins + 2 half-crowns. 

Expressing the values in sixpences, wo 806 
that B has 6 (x—-2) sixpences (for 5 sixpences 
make half-a-crown), and A has (47+ 10) six- 
pences. 

Hence, 


5 (x—2) = 4x+ 10. 
The solution of this equation is 
a= 20. 
Therefore, ae 

A had 20) florins, or £2, 
B had 20 half-crowns, or £2 10s. 
Example 4. A inan’s age is 38, his son’s is 
16. When was the father 3 times as old as the 
son ? 
Let «= number of years which have passed 
since the father was 3 times as old as the son. 
Then, 2 years ago the father’s age was 38 —- x, 
and the son’s was 16-2, so that 
; 38—z= 3 (16-2). 
This gives 2 = 5, so that the required solution 
is, 5 years ago. 
Example 5. A number consists of two digits 
whose sum is 9. If the digits be interchanged, 
the number so formed exceeds the original 
number by 45. Find the number. 
Let x= the digit in the units’ place. 
Then, since the sum of the digits is 9, 
9—a = the digit in the tens’ place. 
Probably, the beginner’s only difficulty will 
be in writing down the number. But he has 
only to think of the meaning of a number 
expressed in the ordinary notation. 


The number 37, for example, means 3 tens 
+ 7% unite. In the same way, then, if (-—=z 
stands for the tens’ digit, and 2 for the units 
digit, the value of the number is 

(9 — 2) tens + x unite, 


10 (9-2) + x. 
Similarly, if the digits are interchanged, the 
number obtained will be 
: 10z + (9- =). 
The question tells us that the second of these 
exceeds the first by 45. 
Hence, 
{107 + (9—2)}—{10 (9—2) + a} = 45. 
Solving this equation, we obtainz= 7. Thus, 
the units’ digit is 7, and the tens’ digit is 9-7, 
i.e, 2. The required number is, therefore, 27. 


EXAMPLES 9 

1, Find two numbers whose sum is 63 and 
whose difference is 7. 

2. Find the number which, when multiplied 
by 3, is a8 much above 18 as it was originally 
below 18. 

8. Divide 39 into two parts such that twice 
one part is 2 less than three times the other. 

4. Divide 69 into three parts such that the 
firat shall be double the second, and the second 
be 3 more than thrice the third. [Let z= the 
third part. ] 

6. Find a number such that the product of 
one more than ita double and one less than its 
half may be 10 leas than its square. 

6. A father’s age is three times his son’s age. 
In 12 yoars the father will be twice as old as the 
uon. hat are their present ages ? 

7. The united s of three sisters make 
47. The youngest is 3 years younger than the 
second, and the second is 6 years younger than 
the eldest. How old are they ? 

8. A sum of money is divided between A, B, 
and C, so that A and B have £39 between them, 
B and C have £26, and A and C have £31. 
Find the amount each has. 

9. There are 81 coins, of which some are 
crowns and the rest are shillings. If the 
crowna were florins and the shillings were half- 
crowns, the total value would be unaltered. 
Find the number of coins of each sort. 

10. If 12 oranges cost as much over 10d. as 
20 cost under half-a-crown, how many oranges 
can be bought for five shillings ? 

11. Of two squares of , One Measures 
16 feet further round than the other, and con- 
tains 64 feet more in its area. Find the 
length of the side of each square. 

12. A purse contains 26 coins, whose total 
value is £8. A certain number of the coins are 
‘sovereigna, there are three times as many half- 
crowns, and the reat are shillings. How many 
coins are there of each sort ? 

18. 1f A gave B ten shillings he would have 
three times as much as B; while if B gave A 
tive shillings, A would have four times as much 
as B. How mueh has each f 

24. Find three consecutive numbers whose 
continued product is 5 less than the cube of the 
middle number. 


i.a., 


1% A number ef two digits is such that one 
digit is three times the , and if the digits 
be interchanged the number so formed exceeds 
twiee the original number by 10. Find the 
number. 

PROBLEMS WITH TWO UN: 

KNOWN QUANTITIES 

53. We will now consider problems with two 
unknown quantities involved. Many of the 
questions already given did, as we saw, contain 
two unknown quantities, but they were of such 
u nature as enabled us to form an equation con- 
taining only one unknown. Even when this is 
poasible the work is often simplified if we take 
two unknowns, and from the conditions of the 
question form two equations, 

Example 1. 6 Ib. of tea and 8 lb. of sugar 
cost lls. 2d., and 5 Ib. of tea and 2 Ib. of suyar 
— 4d.; find the cost of each per lb. 

t 
x= cost of 1 lb. of tea, in pence 


y= coat of 1 |b. of sugar, in pence. 

{[Norr. Always be careful to state exactly 
what the unknown quantities z and y are in- 
tended to represent. They will, of course, 
always stand for numbers, but it must be made 
clear whether it is a number of pence, or 
shillengs, or miles, as the case may be. Such a 
statement as ‘‘ Let x= price of 1 lb. of tea” is 
much too vague. | 

Therefore 6 lb. of tea cost 62 pence, and 8 lb. 
of sugar cost 8y pence. The total cost is thus 
(6z + 8y) pence. But the question tells us that 
the cost is 11s. 2d., or 134 pence. Hence, 

Gz+ 8y= 134. . . . (1) 

In the same way, since 5 Ib. of tea and 2Ib. of 
sugar cost 8s. 4d., we have 

Sa+ 2y= 100. . . . (2) 

By solving (1) and (2) we obtain 

z= 19, y= 2h. 

Thus, 1 lb. of tea costs 19d., or 1s. 7d., and 
1 lb. of sugar costs 2}d. 

The above problem is an example in which, 
although it is not necessary to use two unknown 
quantities, the work is simpler if we do so. 
Using only one unknown, the problem would be 
solved as follows : 

Let 

z= cost of 1 lb. of tea, in pence; 
then Gz pence = cost of 6 lb. 
But 6 Ib. of tea and 8 tb. of sugar cost 134d. 
Therefore 8 Tb. of sugar cost (134 — 6x) pence ; 


-—~—— = cost, in pence, of 1 lb. of sugar. 


Hence, since 5 Jb. of tea and 2b. of sugar 
cost 100 pence, we have 


Ba + 2 OES) — 100. 


The solution of this gives x= 19. The cost 
of the sugar is then obtained by substituting 
the value of = im the expression 

134 — Gx 
8 @ 





. Example 2 The wages of 7 men and 11 boys 
for a day amount to £2 Is., and 2 men receive 
Gd. less than 5 boys. Find the daily wages of 
@ man, 
Let 
z= number of shillings a man earns per day, 
and 
y= number of shillings a boy earns. 
Then 7 men and 11 boys will earn (fz + 11y) 
shillirfgs. 
Therefore, 
Wer+llyw=41. . . 2. (1) 
Again, 22, the amount earned by 2 men, is 
6d. less than 5y, the amount 5 boys earn ; x0 
that 2x shillings and 4 shilling make 59 
shillings. 
Therefore, 
Qr+d=0y% 2. 2. . . (2) 
Clearing (2) of fractions, and transposing, we 
ve 
4x-10y=-1. . . . () 
Multiply (1) by 10 and (3) by 11, and add, 
Then 
70x -+ 44r= 410-11; 


or, 
War — 200 


Therefore, 
z= 355), = 34 shillings. 
Hence, a man’s daily wage is 3s. 6d. Ana. 


Example 8. A has three times as many 
shillings as pennies, and B has three times us 
many pennies as shillings. If A has 7d. more 
than B, and together they have two imore 
pennies than they have shillings, how much has 
each ? 

Let 3 
x= number of pennies A has ; 
then 

3x = number of shillings A has. 
Similarly, if 
y= number of shillings B has, 
then 
Sy = number of pennies B has. 

We obtain one equation from the fact that, 

ether, they have 2 more pennies than 
shillings. Thus, 

‘ Total number of pennies = 2+ 3y, 
and, 

total number of shillings = 32+ y. 

Therefore, 

a+ 3y= 3r+ y+ 2; 
or, transposing, and dividing by 2, 
z-y=-l. .... (1) 

We obtain the second equation from the 
values of the sums of money A and B have. 
Thus, A has z pennies and 3 shillings, that is 
(z + 36x) pence, in value. Similarly, B has 
(12y + 3y) pence, in value. Hence, 

a+ 362 = 12y+ 3y+ 7; 


Siz-loyx=% ... 


or. 


(2) 


MATHEMATICS 
Multiply (1) by 15 and subtract from (2). 


en 
Sia~-lor=7+ 15; 
or, 
ey a Be, 
Therefore, 
a 

Hence A has 1 penny, and, consequently, 3 
shillings. His total is thus 3s. 1. This, the 
question tells us, is 7 pence more than B has, se 
that B’s total is 2s. Ge. 

Example 4 A number of three digits has its 
tens’ digit double of the units’ digit. It exceeds 
by 99 the number formed by reading the digits 
backwards, and the sum of these two numbers 


is 685. Find the original number. 
Let 
x= digit in the units’ place ; 
then 
2r = digit in the tens’ place. 
Let 


y= digit in the hundreds’ place. 
Then the number is 1004 + 202 4 a. [Com- 
mre Art. 61, Kx. 6.) If tho digits are read 
kwards, z becomes the hundreds’ digit, 2 


the tens’ digit, and y the units’ digit. The 
number is then 1002 -+- 207 + y. Hence, 
(100y + 20x + x) - (L00x 4+- 202 + 9) . 

— 1 a © 


and 
(1004 + 202 + x) + (LOO2 + 20a + y) 
= ORR 2. 1. 1 we! CY) 
Collecting terms, we get from (1) 
99 —- Dae = OY; 


. y-@= 1. 2. 1 ew ew G8) 
and, from (2) 
14lx + 101y = 58. - (4) 
Solving (3) and (4) we find z == 2, y= 3. 
Hence, the units’ digit is 2, the tens’ digit. is 
twice 2, and the hundreds’ digit is 3. 
The required number is thus 342 Ans. 


EXAMPLES 10 

1. Find two nuinbers such that. their sum ix 
less by 2 than five times their difference, and 
three times the greater excceds four times thie 
less by 7. 

2. In another year a father will be four times 
as old as his son; 2 years ago he was three 
times as old as his son will be in another 3 
years. Find their present ages. 

8. A number of two digits excecds 5 times 
the sum of the digits by 7, and exceeds by %) 
the number formed by reversing the digits. 
Find the number. 

4. A, B, C, and D have £100 amongst them. 
C has twice as much as A, and B has three timer 
as much as D. Also, C and D together have 
£2 10s. more than B. How much has each ¢ 

5. In 2 years’ time a father will be three 
times as old as his elder son, and five times as 
old as his younger son. In 23 years’ time his 
age will be equal to the sum of his sons’ ages. 

ow old is each of them now ? 

6. In 8 hours A walks 8 miles more than h 
does in 5 hours, and in 9 hours B walks a mile 
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or, 


more than A does in 10. How many miles 
does each walk in an hour ? 
3 7A = ——— — between — If 
ives B a shilli or eve nny A 
il] have 5s. —— B. How | much has each 
at first 7 
8. A takes 5 hours more than B to go a 
distance of 60 miles. If A had doubled his 
he would have taken 5 hours less than B. 
ind the rate at which each travelled. 
Answers to Algebra 
Examries 7 
1. x= 2. 2 2=—}. 8. z= 12. 
4. Multiply both sides by 6, obtaining 3z - 6 


~2r—-8= 54-2, whence z = — 3. 

5. 3 (24 22+ 1) + 4 (2?-674+ 9) = 7 (2? 
~ 2x + 1). 

Therefore, 


Ga - 24r + ldz = -3-3647; 
giving 


x= 8. 

6. Multiply by 12. Then 6 (z+ ))-3 (32 
~})= 4 (x- j), so that 6r-Or -4r=-3-} 
~ Therefore -— 7z = — 2! and z= j. 

a 2 1. 

8. (z+a+xe+b) @+ta-2-b)=(a— bp 
—— 84), or (22 + a+ b) (a — b) = (a — b)?, 

ivide both sides by (2-6). Then 2x+ a+ 6 
=ea-b. Whence xe —b. 

9. Multiply both sides by x Then a+ b 
= cx (a+ bs; Divide both sides by (a+ 6), and 


we get l= cr, or z= --., 


¢ 
, 10. Romoving brackets [Arts. 33 and 81] we 
IAVE 
a+ Sar? + Sax + a3 
+ a + Sha? 4- 3b2r + ob? 
+ + Scat + Betz + Fe: 325+ 32? (a+ b+ €) 
4- ba (be 4+-ca +ab) +3abe. 
Collecting terms, 3x (a* +. b*? + c? — be — ca — ab) 
a — (a> + 5? + ¢3 — Babe), 


Divide both sides by 3 (a? + 0? + c7- be—ca 
- ab) {Art. 48, Ex. 3} and we get 
x =3(a+ b+ c). 


EXAMPLES 8 
4. 2=5, y=3. 4, z= 33, y= 4. 
2.2= 3, y=-4. §& x=y= 5. 
8. z= 3, y= 2. 6. z= 4, y= 8. 
7. Since at 5” 1, we have 4x + By = 60. 
And since =o = 1], we have 4x — 3y = 12. 


Hence, z= 74, y= 6. 

8. Multiply first equation by 10, giving 52 
- by - 62+ y= 6, or r+4y=-5. Multiply 
second equation by 6, 2x - 3y= 12. Hence, 
z= 3, y= -2. 


9. Solve for = and * obtaining 


9” 


& | 


—=-1]. Sothatz=2,y=-1. 


¥ 


10. Solve for z and * Solution is æ = 4, 


y= 1. 

MW. ae y=a-b. 12. z=a, y= b. 

18. Add the three equations together, 2z + 2y 
+ 2z=:20. Therefore, z+y+2=10. Subtract 
each equation in turn from this, and we obtain 

= 3, y= 56,2= 2. 

14. x=-3, y= 1, 2¢= 3. 


15. Add first two equations, giving - = 4. 
Hence, z= 4. Substitute in second and third 
equations, and we get — 2, and = — 

y — y 2 


=). Whence y= }, z= }. 


Nore. The answer to Algebra Examples 2, 
No. 8 [page 1994], should read ‘* —2ab,” ete. 


Continued 
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By D. A. LOUIS 


@SE who go in search of minerals, or, as it 
is called, prospecting, frequently go with 
a definite idea of looking for some special 
mineral for which a district has already some 
tation. For instance, the Tran:vaal, the 
est Coast of Africa, Western Australia, would 
be bi ai for gold; diamonds would be 
sought for in South Africa, Brazil, and India ; 
the Ural Mountains for various minerals, includ- 
ing platinum. And in any region where active 
operations were in progress as much information 
as ible would be gleaned from the other 
workings, from maps and from published records 
—such, for instance, as tho-e of our own Geological 
Survey—before undertaking fresh explorations. 
But any country, especially a new country, should 
be visited with an open mind and a keen outlook 
for the occurrence of any minerals that could 
be turned to good account, and their character 
should be carefully recorded. 


Prospecting Possibilities. <A note- 
worthy feature in the utilisation of mineral 
deposits is the element of uncertainty. A 
mineral of great value at one time may be of 
little valne at another period. For example, 
silver mines in which the writer worked and 
which paid well in ’87 will not pay now. Again, 
when he was working in Cornwall wolfram 
was a useless, troublesome constituent that 
was thrown away; now the requirements of 
commerce create a demand for it, and special 
works are profitably employed in Cornwall in 
extracting it. Once, a single mine working 
part of the year was sufficient to cover the 
world’s requirements of pitch-blende ; now it 
is eagerly sought for as a source of radium. 
Monazite was simply regarded as a scientific 
curiosity until Auer von Welsbach introduced 
the incandescent gas mantle made from some of 
its constituents, so that monazite sands are now 
extensively worked. Phosphatic fluxes, once 
scorned, are now in demand for iron smelting so 
as to produce a slag rich in phosphorus for use 
in culture. 

prospecting, the general aspect of the 
country, its water supply, its timber, and ita 
geological character should first be observed 
most : 

An i coun may be examined for 
basalts, granites, and such deposits, but it is 
useless to look for coal or any other stratified 
mineral deposit in such a neighbourhood. In 4 
metamorphic country, all sorte of metallic 
treasures and many kinds of precious and orna- 
mental stones may be ted, but, * 
no coal or ordinary strati deposits. In a 

i try, on the other hand, igneous 
rooks may occur, as, for instance, the bosses of 


crystalline rocks in Leicestershire, which project 

through Triassic strata ; metamorphic rocks are 

likewise occasionally encountered in stratified 
ions. 

Stratified Country. In a stratified 
country the order of superposition and the 
character of the rocks should be ascertained 
by inspecting any exposures and identifying 
any fossils; in this way the geological ago 
of the deposit can be determined, and its 
possibilities of yielding mineral treasure pre- 
dicted with some degree of certainty. Thus, if 
the exposures were Devonian in character, build- 
ing stones, paving stones, and slates might be 
looked for. It would, however, be useleas to 
search for Portland stone, or Bath stone, or coal 
in them or below them. With Lias beds — 
we might encounter hydraulic limestones, build- 
ing stones, and below them coal, and so on. 

Other observations should be made simultan- 
eously, such as any pronounced colour of the 
soil or any staining of the rocks. Blackness 
might indicate coal or manganese ; greens and 
blues, copper; ochreous patches, iron; red, 
iron, or even cinnabar ; nee so on. Vegetation 
should be noted, as some plants are addicted to 
certain kinds of rock ; moreover, the presence of 
certain minerals in an otherwise fertile soil will 
cause sterility and vice vers, so if change of 
vegetation or an area of barrenness be observed 
the cause should be investigated. 

Ploughing and Animal Burrowing. 
Material thrown up by burrowing animals or 
ex in digging or ploughing, and, of course, 
railway cuttings or any excavations, should 
be most carefully examined for the presence 
or indications of useful minerals. Fallen 
stones, especially those carried down by 
rivers, should be carefully inspected, and 
if any stones of a promising character, such 
as vein-rock, which are known as shodes or shoad 
stones be found, the inspection should be con- 
tinued up the valley or river, and ultimately the 
source from which the stones have been derived 
may be found and a mineral vein discovered. 
This may be miles or only a few feet away. 

From the — points of view, a satis- 
factory feature about veins is that the vein-rock 
is generally of a different — of hardness to 
the surrounding rock ; usually it is harder, but 
occasionally it is softer, hence it is that, in 
weathering, the outcrop is marked vy projecting 
masses of rock, or more rarely by depressions, 
which may generally be followed by the eye away 
across the country indicating the strike of the 
vein. These outcrops must be scrutinised 
most earnestly to see if they contain any useful 
minerals or indications of them. Should the 
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outcrop have the appearance of a cellular, 
cindery, Spier idtataape {acm r fripamior aan 
dark and other hues of brown, it is the material 
known as gossan, and is generally a favourable 
indication. 

In stratified deposite variable hardness is 
also indicated by the weathering ; if hard, the 

edge of more or less horizontal beds will 
form a steep face or escar : while, if soft, 
the face will be sloping. If the beds are more or 
leas tilted, as they frequently are, then the 
softer beds will form the depressions, and the 
harder beds the projections and hills in the 
landscape. It often happens that patches 
of soft beds protected resisti — 
remain as mounds, or even form pil 
fieqrimatiy: Napfveasi tint the orctel spouses ot 
uen the use its o 
i idden from view. To discover 
them various practices are — The position 
of any springs are noted and the character of 
the water investigated. Any mounds or noses 
become the objects of particular solicitnde, 
as they may prove to be the waste material 
from old mining and smelting operations, and 
an cxamination of the materia! would give useful 
information — the character of any de- 
posit in the neighbourhood. 

Probing. Probing is a simple means of 
search for shallow deposits ; it consists simply of 
thrusting a sharp-pointed steel rod or wooden 
stick shod with iron or steel into the ground, 
and if the mineral sought be harder or softer than 
the surrounding soil its presence is detected by 
the feel. The position of shallow deposits of 
strontium minera] in Gloucestershire, of burr- 
stones in France, and of phosphates in Carolina 
are disclosed in this way. The end of the rod 
may be examined for adhering mineral] in the 
case of a deposit that could not be detected by 
the feel alone. 

Hushing. Hushing is a method by which 
water is used to scour off the covering soil, and so 
expose any underlying, solid, hard deposit to 
view ; the water for the purpose is collected in a 
reservoir, and directed by channels to the 
ground to be hushed. 


at 4 — ita e. For this 
e nary compass and dipping needle 
are used. The deflections are noisd and m 


d 
| 
f 


on any 


-reliab 


This has taken a practical form for which 
Mr. Alfred Williams is responsible. He employs 


a ble ba , & transmit tos, 

a — And Ape es ene 
mitting electrodes are in the ground at 
100 apart. When the receiving electrodes 
are thrust into the ground within the field of 
influence, sounds can be heard from the attached 

hones. These sounds vary with the charao- 
ter of the ground both in intensity and quality. 
The apparatus is worked by two operators, each 
with # receiving electrode, consisting of a steel 
rod 2 ft. long and a telephone ; they alter the 
relative position of these electrodes in the field, 


and it is claimed that operators co t to 
detect and in the variations in sound 
may find out position, the size, and the 


character of a distant mass of mineral. 
Boring. Portable hand boring appliances 
are used w ted deposits are sus- 
ted, but at the stage to which reference is now 
being made—that is, the very first inspection of 
—it would be premature to embark 
-boring unleas there were 
cause, such as geological evidence, or 
records, for anticipating a valuable 
deposit lower down. But deposits to 50 ft. or so 
— be sought with a prospective boring kit, 
ci percussive or rotary, to which reference 
will be made later. . 

It is —— important to exerviee great 
caution in the stages of any mining enter- 
prise; never entertain any costly outlay until 
sufficient good mineral is assured to yield a 
certain and ample profit.-on such outlay. 
Hence, if the ee — sab 
promising deposit, that deposit must be pro 
to be good before incurring any heavy expendi- 
ture. It is advisable that the next operations 
should be conducted with due caution, and 
although devised so as to form part of a more 
extensive plan of work, they should at first be 
conducted on a moderate scale with simpler 
appliances with the sole object of rendering as 
much of the deposits accessible as possible. 
These operations make it possible to form 
a better judgment of deposit than can be 
gathered from the preliminary tests, and if it 
prove of lees value than anticipated, and of a 
non-remunerative character, then no t loss 
will have been sustained, and the may be 
— shine pet — If, however, the 

it ve of value, these opera- 
tions will be of immense value deciding the 
character and magnitude of future operations, 
the amount of money that might reasonably be 
expended, and the kind of equipment that 
— be required to carry out the proposed 

Proving Deposite. If the deposit be in 
the form of a well-exposed outcrop, it may be 
necessary only to clear away a certain amount of 
loose material, which can asually be done by 

é wheelbarrows ; and when a 


a coun 


very 


d 


poll sage bs eile tie eee 
and 18 a These — 
are repeated at various spots indicated by the 
0 ; while prospecting, and if 
the deposit comes up to expectations, it would 

ee ee eee 
pply of deposit, while its position is 

paramount importance. Accessibility to 
railway, river, or other waterway is 
desirable, s0 is the provision of a suitable site 
to give — of room for working purposes, 


23 


0. 


é 


for the disposal of waste, and for the accommo- 
dation of n buildings and machinery. 


The investigation of the supply and cost of 
labour, fuel, mining-timber, and water, should 





Other picks have the ends forged to points or 
to chisel ends. The ning is done in the 
smithy. Various forms of picks are shown [11]. 
Sometimes it is convenient to have the 
blades readily detachable from the handles, so 
that for sharpening p the blades only 
need be carried backwards and forwards. The 
Acme and Universal picks of the Hardy 
Patent Pick Company are of this class. Tho 
Acme handle is provided with a socket at the 
top into which the blade passes. The blade hns 
no eye, but is notched at the middie, and is held 
in position by a wedge, which can be casily 
knocked out when it is desired to remove the 
blade [15]. The handle of the Universal pick 
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VARIOUS MINERS TOOLS (Hardy Patent Pick Co.) 


aleo precede tho systematic development of the 


Implementa for Proving Deposits. 
The shovel is used for excavating soft or loose 
nd, or for removing that broken up by other 
implements. The crowbar (14) is an iron lever 
which is used for prising off masses of stone or 
for shifting loose stones. The pick is a steel 
blade attached to a wooden handle, and used 
for breaking up ground. The blades (11] vary in 
form to suit the work, and are pro- 
vided with an eye, into which the top of the 
handle is inserted and tightly — The 
polipick [11 F] has one pointed end and one 
flattened end, the latter for use as a hammer. 


Pick 
. Sinker’s Pick F. Poll 
Pick G. Quarry Pick 
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C. Mattock Pick 
15. Acme Pick 
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16. Ratchet 
Drill 


is larger at the top than at the lower end, and 
is provided with a spring socket [10, page 2380] 
at the upper end; the blade is furnished with 
an eye, and can be slipped up the handle, but it 
jams tightly on the larger end. When desired, 
owever, it is casily removed by striking the 
small end on the ground. The picks shown 
[tt], also the prospector’s hammer. are of the 
niversal pattern. Wedges [12] with straight 
edges, or gads (13], which are pointed, are to 
replace or supplement the pick in working out 
i of rock, and are “ised with a hammer or 
li-pick. The — just described suffice 
for many kinds of its, but when hard, dense 
rocks are canted Ge for fairly large bulks of 
2583 
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THE ELLIOT DRILL 





17. 
softer rock, resort must be had to blasting, and 
for this purpose another set of tools comes into 
requisition. 

lasting. Blasting is effected by making a 
hole in the rock, clearing it of dirt, putting a 
charge of explosive in the inner end, stemming, 
packing, or tamping the front part with clayey or 
other material, and igniting the Shoal by means 
of a fuse. The stemming prevents the escape of 
the products of the explosion; the force is therefore 
expended in rending the surrounding rock, which 
in consequence becomes shattered and fissured 
to a degree varying with the quantity and 
character of the explosive used. The shattered 
or fissured and fallen rock can then be removed 
by the use of the picks, shovels, etc. The holes 
are bored in soft rock by means of drills resem- 
bling augers ; in hard rock by means of jumpers, 
or by chtsel drills driven by sledges or hammers, 
or by rock drills. 

Blasting Implements. 
iron bars with a swellin 
middle to give weight, an 


Jumpers are 
at the end or 


4 with steel 

















usually notched with — or two of 
ick, and then the jumper iss 
i et at that spot, being turned a li 


inst the rock 
_ In this way, a circular hole is 
after each blow y of diff 


made in the rock. Jumpers are 

s, from a few feet up to ten or more, 80 
that as the hole p longer jumpers are 
brought into use until the hole is sufficien 
deep. In some situations Jumpers, however, 
cannot be used; and alse they would be very 
irksome and slow in very hard rock, eo, thder 
such crcumstances, and, as a matter of fact, in 
other cases too, drills come into use. 

Dritls are steel chisels. They chip the rock away 
like the jumper, but instead of giving the per. 
cussive blow by their own weight, they are held 
in the hand and given a blow with a sledge or 
hammer. When the miner guides the drill with 
one hand, and wields the hammer with the other, 
it is known as single-handed drilling [22]; when 
one guides and turns the drill while another 
gives the blow, it is known as double-handed 
drilling, which, naturally enough, is more rapid. 
A acraper, which consists of a disc of metal 
attached to a metal rod, is used to scrape the 
dust out of a bore hole. For muddy stuff. a 
swabstick is used. This consists of a wooden 
stick with the fibres at one end frayed into a kind 
of mop. A charging spoon is a half hollow 
cylinder of copper or zinc, with a wooden or 
copper handle, which is used for introducing 
loose powder into horizontal, or nearly 
horizontal holes. The tamping bar, or stemmer, 
is a wooden, copper, or bronze rod with which 
the charge of explosive, frequently in the form of 
a cartridge, is thrust home. It serves, however, 
chiefly for ramming in the tamping to block up 
the front part of the hole, and is therefore grooved 
on one side to pass over the fuse in the hole 
without disturbing it. It must be made of 
material that, like copper, will not strike sparks 
when it comes into contact with the rock, as iron 
or steel would do. The pricker is another 
appliance which must fulfil this condition ; it 
is a slender, — rod of copper or bronze, 
with a ring at the larger end. It is employed, 
when fuses are not used, for maintaining a 
passage in the tamping into which the squib, 
rush, straw, or what not can be inserted for firing 


rock is 






s 
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18. HOLMAN TAPPET VALVE DRILL 
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Mechanical and Power Drills. These 
drills are amongst the most important imple- 


ments employed in quarrying or mining. 
With them holes can be "Orilied that could 


scarcely be contemplated by hand work, while 
even in ordina ey are more rapid 
than hand work, especially in hard ground, 
where they can work five times as rapidly. 
Mechanical and power drills are either per- 
cussive or rotary, and there are a large number 


of good makers and good patterns; but it is 
possible only to mention a few s here. 


Mechanical Drills. One of the simplest 
mechanical drills is the rachet drill [16]. It 
consists of an auger, A, inserted into a socket, 
3B, attached to a feed screw which works in 
a nut, C, at the end of a long sheath, D. A ratchet, 
E, is fixed at the head of the auger, and 
working the ratchet-handle the auger is turned, 
and at the same time the feed screw advances ; 
the sheath is prevented from turning by allowing 
a pin, F, at the back end to jam against a piece 
of timber in the temporary support. When 
the feed screw has run out its full length it is 
run back, the use of a split nut at C facilitating 
this operation, and the auger can be replaced 
by a longer one. This drill is suitable for 
moderately hard work. The augers are made 
of twisted steel bar, which, to a certain extent, 
clears the hole itself. 

The Elliot Drill. The Elliot drill [17] 
is another example of a mechanical! drill of the 
auger type. The auger is inserted mto a socket, 
D, on a feed screw, C, which, instead of working 
in a nut, works upon a worm-wheel held fast by 
an adjustable clamp, A. It is operated by moving 
a ratchet brace, D, backwards and forwards; 
this turns the feed screw and auger, and forces 
it into the rock ; the clamp is adjusted to suit 
the hardness of the rock. en the feed screw 
has travelled to its full extent it is easily run 
back by loosening the clamp, and a longer auger 
is inserted before restarting. It will be observed 
that the drill can be placed at different heights 
on the stand, which can be tightened in position 
by the screw E. 

Power Drills. For more expeditious work 
still, power is applied to working drills ; 
compressed air, steam, water, petroleum, and 
electricity are all turned to account for this 
purpose, but the last three have not yet been 
extemively employed m mining. The si 
application of power to a drill ia ing it to 
work on turning an Elliot drill, but the full 












advantage of power drilling is evinced in dealing 
with very hard rocks for which the auger drill 
would be unsuitable ; in fact, machine drilling 
is done almost universally by percussive drills, 
which imitate the operations of hand drilling. 
They generally consist of a cylinder with a piston, 
which is given a reciprocating motion by com- 
pressed air; the cutting tool or chisel being firmly 
attached to the piston rod. deals a blow at. each 
forward stroke. The turning of the drill at 
each stroke, to ensure a round hole, is usually 
effected a rifled bar, and controlled by a 
ratchet. wheel with pawis; the back end of 
the piston rod is hollowed out and provided 
with projections to fit the rifling of the bar, so 
it would turn during both the in and out stroke, 
but the pawis prevent the rotation in one 
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19. ELECTRICALLY DRIVEN ELLIOT DRILL 
(Hardy Patent Pick Co.) 


2585 


direction, hence the chisel gets the desired tarn and this works a valve of the pig bog type 36 
once cach that the back — front part of cylinder 
The ine is kept up to ite work by means —— — into connection with the 
of a screw which works in a nut attached to The exhaust is 
the machine. A handle connected to the screw around the ta: into the cylinder between 
enables tne men in charge to feed the drill the pistons and thence to the a 
forward upon the cradle which su it ; Drill with Valve Operated by 
automatic feeding has also been employed, but Com . The Holman air pale 


is not much in favour. There are a very large 
number of t of these ingenious little 
machines, which vary mostly in the mode of 


in it 


drill serves as an example of this 


of drill ; 
the main valve is fixed to a spool, and 


is worked by the alternate exhaustion: and 


working the valve. This is variously done— charging of the space at the front or back of the 
mechanically, Dd sir pressure, by both these valve chest, the alternation being effected by 
means combined, and by the use of an auxiliary means “of supplementary ball valves worked by 
valve to te the main valve, while others thc movements of the piston through the 


have no valves at all—that is, the piston iteelf 
covers or uncovers admission or exhaust porte. 

In the Civil Engineering course reference has 
been made to some rock drills, while the ordinary 
pneumatic caulking tool resembles in construc- 
tion the drills of the third type. Hence, we noed 
here notice only typical mining drills. 

Drills with Mechanically Operated 
Valve. The Holman tappet valve drill is 
an example of this class [18]. It consists of a 
cylinder with two pistons connected together, but 
with a boss between them, which, when working 
backwards and — sets a — eee : 
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Qi. WARSOP PETROL-DBIVEX ROCK DRILL 
(From the “Oolllery Guardian ™) 


rifled nut in the back 


shoulders cut upon it for the purpose. 

Drills with Valves Worked by Com: 
pressed Air and Mechanically. 
Ingersoll-Serjeant auxiliary valve drill is an 
example of t 
piston t 
worked by the alternate exhaustion and charging 


The 


is class. The main valve is of the 
, and, like other air-moved valves, is 


back and front spaces of the valve chest ; 
is case this alternation is effected by 


means of a sliding valve made in the form of a 
segment of a circle and having a recess in one 
of its flat faces; it is slightly longer than ite 
arc-shaped seat, so that one end of it always 


projects into the cylinder. The pro 
jecting end of this valve is caught by a 
shoulder of the piston as it passes, hence: 
it is constantly being knocked - back- 
wards and forwards, and by reason of 
the recess putting one end of the valve 
chest in the other in connection with 
the exhaust. 


Electricity in Drilling. Various 
electrically-driven drills have been intro- 
duced, and 19 illustrates the application 
of electricity to the Elliot drill, the 
flexible shafting from a motor the 
place of the ratchet braces. At the lower 

of — — it is shown packed up 


vie 2 20 pilaatrates the Marvin-Sandy- 
crate. electric drill, made by the Sandy- 
| croft Foundry Company, Ltd. 
The drill consists of a solid steel plunger, 
| surrounded by two coils of wire, thro 
(wee electric currents are 
Vey eth or piston (1) is a solid steel forg. 
an enlarged portion (2) which 
| is ——— by the coils of wire (3-3), 
and a shank (4) which passes through a 
| bearing in the front head (5) of the 
machine, and is provided with a massive 
' chuck, or tool holder (6), for holding the 
‘ drill steel or bit. The magnetic pull of 
- the coils (3-3) draws the plunger (1) back- 
| ward and forward as the current alter- 
through them. The rifled 


" nately passes 
ratchet rod (8) ie provided with a ratchet 


in the back head (9). and enters a 

* The cushion-spring (i of» very hoary 
e 8 

: helivoidal pattern. The ——— * 


ee ee es ae 
ward stroke of the plunger. It thus 


terminating in a connection which fits - 
into’ socket on the drill, leads the | 
current to the machine, and con- | 
nection to the wires of the coils is : 
made by means of brass plugs extend- 
— the case as shown by 10. 
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po 
adjustable tripod, column, or stretcher-bar, as 


_ be required. 

etrol Drill. A drill driven by petrol is 
made by H. E. Warsop & Co., and is shown 
in 21. The power is conveyed from a petrol 
motor, not shown, by the flexible shafting, and 
is converted to reciprocating motion by suitable 
gear within the drill casing. 

Rock Drill Supports. Whenever ad- 
missible, a simple tripod serves the purpose of 
a support. It consists of a strong steel frame, 
with telescopic legs for the sake of adjustment, 
and well weighted to ensure stability. Fig. 21 
shows a form of tripod. But generally, in 
underground workings the drill is mounted on 
a standard or stretcher bar, which, means 
of lengthening screws, can be fixed tight either 
between the roof and floor or between the sides 
of a working. The drill is clamped so that it 
can be adjusted to any position. 

Parte of Drille. The various parts of a 
rock drill are enumerated in the following list. 
The numbers c d with those on the 
sectional illustration of the Holman tappet valve 
drill shown in 18. 


1. Bushing (holder) 18. End 

2. *U”’ bolt 19. Ratchet 

3. Pad 20. Ratchet cover 
4. Cover 21. Handlo 

& Buffer washer 22. Lock nuts 

6 Piston 23. Buffer 

7. Oylinder 24. Washer (ratchet end) 
8. Valve box stud 25. Feed screw 

9. Valve 26. Twist nut 

10. Valve box 27. Feed screw nut 
11. Vaive spring 28. Cradle 
12. T 29. Packing 
13. ing plate 20. Liner screw 
14. Tappet pin 31. Bide bolt 
15. Piston rings 32. Pawl spring 
16. Piston springs 33. Pawl 

17. Twiat bar 34. Liner 


Weight of Drills. The pneumatic hammer 
drill is as light as 16 Ib., with cutter. The 
ordinary miming drill weighs 190 Ib., a hand 
mining drill 240 lb., while heavy quarry drills 


22. SINGLE-HANDED DRILLINU 
(By permission of 11. W. Hughes) 


may go up to 560 Ib.; and there are many 
intermediate weights 


Blasting Materiale. The substances used 
to cause the explosion consist of mixtures or 
compounds which contain combustible material 
intimately associated with material containing 
oxygen that will cause it to burn completely ; 
the result is that, when such a combination is 
ignited, the whole mass is instantly consumed 
and mostly turned into a gaseous condition 
which would occupy many hundred times tho 
Space occupied by the solid were it not confined 
in the bore hole. It is the resistance offered 
to this expansion which creates an enormous 
pressure on the rocky sides of the bore hole, 
and results in their disruption. There area great 
number of explosives used in mining, but for the 
preliminary work we are now considering those 
used would come under the following categories: 
Powders containing the combustibles sulphur 
and charcoal, with saltpetre as the oxygen 
supplier ; explosives containing gux-cotton (this 
is & solid compound containing the combustibles 
carbon and hydrogen, along with nitrogen, and 
sufficient oxygen for their complete gasification) ; 
or explosives containing nitro-glycerine, which, 
like gun-cotton, is a compound containi 
nitrogen, carbon, hydrogen, and oxygen in suc 
proportions that when disturbed by fire or shock 
beard are instantly turned to gases with evolution 

f heat. 

The powders are the leaat violent of these explo- 
sives, nitro-glyccrine the most. lusting glycerine 
is a mixture of gun-cotton and nitro-glycerine, 
and carbonite consists of nitro-glycerine, wood- 
meal, and saltpetre [see Explosives]. Where 
ventilation is bad, the products of the explosion 
must be taken into consideration in making the 
selection; while where inflammable gas is mct 
with, as in the case of coal, cither safety ex- 
plosives should be used or the hole should be 
tamped with water to prevent the emission of 
flames that might ignite the inflammable gas. 


Continued 
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A SHORT DICTIONARY OF TERMS USED IN MINING 


See also DICTIONARING OF GBOLOGY (page 2257), CIVIL ENGINEERING (page 1961), 400 Burmpite (page 31% 


ADIT-—A gallery drivenfrom the 
air into a mine; more perti 
losion of ‘oo ih 


aa exp 
Le 5* sf 
— — a cal 
— oe the ' ST echt poisonous 


carbonic o 
Air-box-—-Wooden tubes for conveying 
fresh alr to workings. 
hi occraee ea for ventilation. 
Alr-crossings—Lridged passages for 
carrying one r-course across 


an f. 
Air-doors—Doors for regulating air- 


currents. 
ir-pipes—Pipes for conveying fresh 
alr +. woe workin 

Alloy—A com nation of two or more 


motals. 

Alluvial Deposits— Bed rates consisting 
of matter transpo by water from 
higher ground. 

Amalgam—An alloy containing mer- 


ly 


— 
— 


Amaigamation—The process of the 
formation of an amalgam: more 
i. vafticularly the use of mercury in 
he extraction of gold. 

Amorphous-— Without crystalline form. 

Anemometers—Instruments for mea- 
auring velocity of atr-currenta. 

Anhydrous—Free from water. 

Arenacecus—“Cantalping sand, of 

——— allver. 

A a olay, 


yey 
Assaylng—Determining the amonnt of 
one or more specified constituents in 
——— 
Attle— rock 
Auriferous—Containing gold. 


INQ DEALS — Planks placed 


BAGK 
vertically behind the curbe in a shaft Co 
to hold bac 


fragments 

Backa—The unworked portion of a 
vein above a level. 

Bank—Th 
the mouth of a shaf 

Banket— Auriferous conglomerate con- 
eisting of quarts pebbles io a siliceous 
matrix. 

Banksman—The man who recelves 
the tubs at the top of the shaft. 


Bar—Soce crownéiree. 

Basset ‘Edge—Outorop p. 

Battea—A vory shallow — * conical 
dish uacd for washing pele 

Bed—A — — it [sen seam). 

Bed-rock upon which an 
—& lal Tepoatt rate. 

— — layors interstratified with 


Bete "chisel tip of a drill or the 
drill iteclf. 


Black-band —An earthy carbonate of Curbs 


{ron —— ecwen etn matter. 
Black-damp—Carbonic acid gas, CO,;: 


chobe-damp. 

Blackjack —Zinc biende. 

Black Tin—Dressed tin 

Biasting— Breakin 
means of an explosive. 

Blende— Zinc sulphide. 

Blower—A sudden emission ‘of fire- 
damp in a mine. 

Blue John—Fiuor spar. 

ponenee — rich and 

Bennet-_-Covering to a cage to protect 
men from falling stones, ete. 

Bord—A road driven in a seam at 


Pp 

Bord « 

Bordways Course—The direction at 
right angles to the main vage 
planes. Also on face. 

Bort ue dark diamond. 


e surface and surrounding C 


Bucking —Crushing ore with the buck- 
ron 
ing Iron—A fiat piece of iron 
with a wooden handle, used for crush- 
ing sam poodle! of ore. 
Bunch— mall body of rich ore. 
paneny Veins —Veins in which bunches 


Buntons—Timbers placed horizontally 
across a shaft. 
Burrow——A heap; dump, or spoil heap. 


CAGES—The conveyances ——— 
of platforms with framework 
for transporting men, mineral, and 
— up an Sows a shaft. 


A thece of wood 
* in timberi Also called J ‘id. 
n metal mining are are called caps. 
‘A mineralised crose- 


Caunter Vein— 


Chimney—A continuous body of ore 
_ — width but nrolonged 
n 

Chooks-—Stacke of pieces of timber 
laid horizontally with the alternate 
layers at right angles; also cribs or 


Choke-damp—Carbonie acid gas, CO, ; 

-damp. 

Cleat—The more prominent cleavage 
in a coal-seam. 

Cleavage—Planes of weakness in 
minerals and rocks al which they 
break up with comparative facility. 

Cobbing — Removing adhering ore from 
pieces of — with a hammer. 


or Cogs— 


one Vein—A vein lying between 
rocks of different characte 

Corves—The small wangons or cars 
used for the conveyance of minerals, 


etc., in mines; called trams or tubs. 
Costeaning— Seeking deposits by sink- 
ing shallow pita —“ them 


by an underground galle 

untry—The rook or r in which 

A = occurs; also called country 
roc 

Course—See strike. 

radie—A wooden box with sieve 

mounted on rockers, used to wash 

Groans tend f the fi b 
reep—The forcing up of the floor by 
the pressure of surrounding beds in 
mine roads and workings. 

Crib—Framing timbers in a shaft; 
also a curd or a chock. 

Cropping out—The a 
vein or bed at the surface. 

Cross-course—A barren vein having a 
different direction to the matin veins 
of a district ; similar to a fault. 

Cross-cut—A gallery driven in the 
country. 

Crowntree plece of timber set 


ce of a 


nN props to support the roof; some- Head 


tines called ber or cap. 
—Frames employed as founda- 
tions for walling or tubbing ina shaft. 


DEAD GROUND—Parts of veins 
without ore or deficient in ore. 


Development—Operations conducted H 


to render the useful minerals in 
deposits accessible. 
Dial—A — of compass used 
underground. 
ee —Surveying a mine by means 
of a 


Dio—See stampe 
— —— 


mig Needie—A m — needle 


wncast —The shaft ‘thn — 
——— 

wnuthrow—The downward displace- 
ment of a seam —— 


accompanying rook and — 


Drift— underground that 
— — — 


D A waste i heap. 
Dyke—A vein 2 heap ; sp<ll b 


EXPLOITATION—The productive 
work in a mine. 


PACE—The exposed surface of mineral 
in a workin ng. 
ae islocation of a vein or 
{See GEOLOGY.) 
Fooder—A amall branch vein. 
o aaveatcus eet explosive gas in 


Pire-damp-Methane or marsh gas, 


Float! Gold—Very finely divided or 
gold, which floats on water. 

Flookan or Flucan — <A cross vein 
filled with clayey matter. 

Floor—The stratum immediately below 
a seam or 

Flume—An artificial water-oourse. 

Foot-wall—The under-wall of a vein. 

Frame—<An inclined wooden slab uscd 
in dressing-tin ore. 


GAD-—A polnted wedge. 
Benes wie 
angue— worthless portion of the 
contents of a vein; called also 
veinatuf,, veinrock, or matrix. 
Gate—A road kept open in the worked- 
— part — amine; called also gatée · 
, oF 
a primitive form of winding 
ine; a whim. 
‘The worked-out ground of a 
— une: 


Gold-dirt—fartay ‘material containi 
particles of eevee * 
Goid-washin 


at the 
ticles of old f 


rom the dirt by w 
th wate 


Gossan The cellular and d 
stained material found at the 
of some veins. 

Grass—The surface of a metal mine. 

Grizzley—aA grating. 


MADE—The deviation of the slope of 
a vein or seam from the vertical. 
mange! on Te man te runs the 
gave tubs on to the cag 
—— War ne Seber wall of a 


Head mace— Zaucceee for the supply 
OI [res] Wa 
eads-—The enriched products of ore- 
dressing. Also see sfampe. 

s Course —A_ direction 
parallel to the main cleavage planes. 
Heave—The lateral displacement of a 

vein by a fault. 
Hewer—The miner who holes the coal. 
Hitch—A small fault. 
Holing—Making the horizontal ent 

in a seam, usually below it, or in the 
lower part of it, called undercutting 
orse—A mass of country in a vain. 
Hushing—Fiushing the surface away 

phe —— to expose a hidden 


deposi 
Deen inte Goenal ee awey — 
posit into special 
aluices by powerful jets of — 


ea from the shaft (ander- 
Intake—The road along which the 
fresh air passes in a mine. 


— —* eat bordways course 


in a pillar of coal. 
Joints Natural divisions in masses of 


rock. 
from Jud—aA driven in s pillar 
* working place } pi 


bucket. 
oy on and 
nder, » easy, promis- 
rock. 


Kirving—Synonymous with Aoling. 
LAGGING—Small timber driven be- 


fragments 
falling rough: 
py rae r trough, also a Rume. 


Lage ight timbe rting 
e rine mbers suppo 
in vein-mining timbering. 
Levels— Drifts driven along a vein. 
Lid—See Cap. 
Any working place a few yards 
wide driven in a pillar of coal. 
Lode—The profitable portion of a vein, 
trequentiyt the vein itaelf. 
Tom—A wooden — weed in 
ee -washing. 
}—A_ method of working by 
which the mineral is removed in one 
continuous series of operations. 


MAN-EMNGINE—An appliance used 
for raising and lowering men in 
shafts. 

Matrix—The material in which a 
useful mineral is embedded 

Metaliliferous—C ontaining a meta] or 
metals of the heavier type. 

Middies—The intermediate products 
in ore-dreasing operations. 

Mineralised—Containing metalliferous 
minerals. 

Mortar—Sece stamp. 


NICKING—Making a vertical cut or 
groove in a face of coal. 

Nip or Nip oat—A sudden thinning of 
a seam or vein. 


On ae ee ee course. 

Soon —— rin the th ai 
-cast-—Wor n the open air. 

Ore—Mineral workee for the metal it 


contains. 
Ore-dressing—See dress 
Out-bye—Towards the en (ander- 


ground). 
Outcrop—The part of a deposit ex- 
posed at the surface. 
Overburden—The surface material 
———— a deposit of useful mineral. 
Overhand Stoping—A system of ex- 
tracting ore from a vein by excava- 
tions made overhead. 


PACK, OR PACK WALLS— Pillars 

oe phe — built to support 
Too 

ea shatlow — used in washing 


Panels or Districts—Areas of a coal- 
seam isolated by means of barriers 
of untouched coal, to ensure more 
agreeable and safer conditions of 
working. 

Panning-—The operation of washing 

na 

Parting—An | inter-stratified layer of 

ass 4 ceasnee bese hen te ke 

A passage kept open for trans- 

mi ore or rock to a level below. 

gf Per la valuable portion of 
deposits. 

Piling shafts through loose 
ground by piles down, behind 
eriba or curbs. 


Pillar—A block of mineral left to 
the wor — 


Stal system 
—— 5 


ing oat into blocks or which are 
* working ; — Waons ee non oad ede 
derd and ‘pillar, sloop end room. 


Pinch—aA vein is said to pinch when 
it gets —— tn eal —— and if it 


Pipe—Sst a —— also the 
—— of an upper 


into a 
PItA shaft, also an open working in 
soft material. 

Pitwork—The 
pliances in th 
Pacer 48 —— alluvial deposit. 

Plat—An ent in a shaft. 
Pocket—See dunck. 
Pockety—See bunchy. 
Post and Stall— See. pillar and stall. 
Pulp—tin ore dreasing, the product of 
the fine crushing of orein the presence 
Pun — A strut or diata i 
nch- rop= strut or diatance-piece 
laced be between the criba in the 
mporary timbering of a shaft. 
Putter—Trammer. 
Pyritous—Containing pyrites. 


ac chiefly of 


_pampe and other ap- 


— heavier atage of spalling. 

Raise, or Rise-—-A passage driven 
upwards 1 Hd a mine. 

Reef—aA vei 

Rifles — Obstructions placed in the 
bottom of sluices. etc., to facilitate 
the deposition of gold, generally 
stripa of wood. 

Roof—The — immediatehy above 
a aeam or 


SAFETY LAMP—A lamp in which 
dangerous contact between = the 
estore atmosphere and the flame 

— by the use of wire gauze. 

Sands—In ore dressing, the heavier 
products of hydraulic separators. 

Seam—aA tabular or sheet-like de- 
| ei — oe of a group of atrati- 

ed rocks used in a more restricted 
sense than the term bed. 

Set—A complete unit of framing in 
shaft or level timbering. 

— deep pit snk from the 


Shaft "Plilar—A block of mineral left 
to support a shaft. 

Shoading or Shoding—Tracing de- 
tached stones to the parent vein. 

Shoe—See stamp. 

Shoot--A continuous body of ore 
extending downwards; also a paas, 
or the Juower end of a paas. 

Sill—The bottom member or sole-piece 
of a set of timber in a level or drift. 
Skip—A rectangular box, working fn 
guides in the shaft, used for winding 

ore or rock, etc. 

Skirting - A road driven alongside 
fallen atone. 

Slide—A small fault or dislocation. 


-Slimes—iIn ore dressing, the lighter 


products of hydraulic separators. 
Sludger—aA cylinder with a valve at. 
the bottom for removing crushed stuff 
from a bore hole. 
Sluices—The large wooden troughs 
weed as a channel for the stream of 
water and dirt in hydraulic mining. 


Sole-plece—See sill. 
Sollar—A platiorni in ashaft. 
—— down lumps 
or ore with heavy hammers. 
Spitzkasten — Inverted pyramidal 
boxes used in ore-dreseing. 
Spitzlutten—Double V-shaped troughs 
Sprag Binet cron ct niher 
2 ops mber. 
Stamp— A weight used in comminuting 
ore, casei of a Acai in which is 
fixed a replaceable shoe below and a 
stem aus the stem carries a tappet 
engaged and 
cam, causing 
rise and fall. The 


of 


BICTIONARY OCF asinIwe 
Stamping—The process of reduction by 
means of atam 


Stannife tin. 

Staple—An und shaft of 
wines ; — a — “hate 

Stemmin 

Stockwor dopant consisting of . 
a number at —— veina or patches 


of ore near together 
Stoop and Room—See pillar end stall. 
Stope—The place where the mineral 
is won in a vein mine. 
— wall built to stop the 


stb i © iting } ori te. 
wing— ap ace was 
Stratum—A bed oF 
Strike—The divections J vein or bed 
takes across country. 
Stringers or Strings—Thin branch 
veins 
Stringthg Deals—Pianka employed to 
hang curbe together in (le temporary 
lining of a shait. 
Studdles—Timber struts or distance 
pieces used to keep the see apart in 
Snafte in vein min el 
Stulls—Timbers or platforms fixed in 
stopes for supporting waste rock. 
— heh anon a yas 
sump it e lowest part of the shaft; 
inage pit. 


TAILINGS—The fmpoveriahed and 

—— produeta of ore-dressing 
rations. 

Tai Race—Channel for oonveying 
away dirty water and tailings. 

Tamping—The material used ane otue 
operation of filling up a bore hole tn 
— of — — exploaive. 


Ta 
LA | ace the floor ——— a mine. 
Throw—The vertical displacement of 
a seam by a fault. 
timbers to keep 


Timberin — 
excavations free from obstruction by 


falls of atone. 

Tinstone—Ordinary tin ore. 
Trammer—A man who does the traimn- 
ming of mineral and works the tubs. 

Trend—Strike. 

Tributers—-Miners whoa work for a 
percentage of the profita. 

Tromme!]—<A revolvin beg acreen. 

Tubbing --A_ continuous water-tight 
lining of a shaft. 

Tut work Contract piece work. 


UNDERCUTTING. Holing beneath 
or at the bottam of a sean. 

Underhand Stoping- - Working out a 
vein downwards; the reverac to over- 
hand stoping. 

Underlle - = et mous with hade. 

Unstratified Rocks — Kocks not oc- 
curring jin regular beds or strata. 

Upcast—The shaft for conveying the 
vitiated alr out of a mine 

Upthrow—The upward —— 
of a seam by a fault. 

VAN NING—Separating ore from voin- 
stuff by washing on a shovel. 

—— — worthless material in 
av 

Veinstuff—Same as veinstone, gangue, 
or matrez. 

WALLS—The sides of a vein. 

Wash-out—A portion of a seam that 
hee nee denuded, also called a dumb 
fault 

W him—See gin. 

Whip—A winding pulley. 

Whits—Partly dreseed tin ore. 

Winding Engine—An engine used for 
drawing mineral, etc., up a shaft. 

had — shaft extending from level 


worki ay ia — —— ee calle ng ° 
the pillar 


Working in in tbe Whole— 
— y toads driven aright Fanales 


e pillar and stall 
method — — 
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HOW TO WASH CLOTHES 
Garments, Sorting the Articies, ‘Flansels, Coloured Garment, et 
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By ALICE E. MARSHALL 


[N order that the work of washing may be 
made as little troublesome as possible, it 
should be carried out systematically. 

Onc day a week should be sufficient to set 
apart for washing, and this should be adhered 
to whenever possible. Monday or Tuesday may 
be chosen as most convenient, but it is un- 
desirable that a later day should be selected. 

Before washing day, the methodical house- 
wife will look over her soiled linen, and attend 
to any mending that is required. 

Removal of Stains. Stains, such as 
those of tea, coffee, and ink, should be removed 
before washing. Sometimes it is impossible 
to get rid of these by washing, and if the 
linen is allowed to go into the boiler with 
the marks still on, a permanent dye will result, 
as boiling fixes the colour. Stains may be 
removed from linen in various ways, different 
stains yielding to different treatment, as follows : 

Fresu Ink. Soak the stained part at once in 
milk or butter-milk. 

IronmMouLD. Place the stained part over ao 
basin, sprinkle with salts of lemon, and pour 
boiling water through it. 

Tea on Correr. Pour boiling water through 
the part stained at once; if this has no effect, 
sprinkle it with powdered borax. 

Wine or Frorr. Sprinkle it with salt, and 


pour boiling water through it; add borax if = 


necessary. 

Paint. This can be removed from white 
materia] with paraffin. For coloured materials, 
rub turpentine or paraffin on the spot. - 

Greasz. In the case of grease on coloured 
materials, rub the part affected with rectified 
benzine ; as this is highly inflammable it should 
be very carefully used. 

MILDEW is most difficult to remove. Wet the 
spots, rub them with soap, sprinkle them with 
chalk, and bleach in the sun. Re if neces- 
sary. Chloride of lime is effective in some cases, 
but needs to be used cautiously, as it may 
possibly destroy the fabric. ter treatment 
the articles should be washed at once in the 
ordinary way. 

Disinfecting. In oases of illness tho 
clothes need disinfecting before being washed, 
and should be kept apart from the other linen. 
However slight the illness may be these precau- 
tions should not be neglected, as they may save 
a t deal of trouble and anxiety. 

n serious illness of an infectious nature, the 
sanitary authorities take the responsibility, and 
do the disinfecting far better and more com- 
—— than is possible by a private person. 

point aimed at in disinfecting is, of course, 
to destroy the germs which spread and carry 

9590 


disease, and which are frequently conveyed by 
clothing. The surest way of destroying them is 
by the application of gicat heat, but this is 
impossible in ordinary households without 
injury to the fabric, special appliances brie: 
necessary for the purpose. The usual meth 
is to use some disinfectant, such as carbolic acid 
or Sanitas, which will destroy the power of the 
germs without injuring the colour or texture of 
the material. The disinfectant is added to the 
steeping water in which the clothes are placed 
directly after they have been removed from the 
patient. Two tablespoonfuls of carbolic acid 
may be added to one gallon of water, or the 
same amount of Sanitas may be used. It is well, 
in cases of influenza, to add the latter to the 
water in which the handkerchiefs are steeped, 
but it is not so powerful in its effects as the 
carbolic acid. Care must be taken in using the 
acid, owing to ita being a deadly poison. 
Chloride of lime and permanganate of potash 
are good disinfectants, but if used in sufficient 
strength to be of service, they may injure 
colour and fabric of the articles disinfected. 


Sorting the Clothes. When prepar- 
ing for washing day, all soiled clothes must be 
collected and so into heaps, the flannels and 
prints being rolled up and placed on one side, 
as these need special treatment. 

The usual method of sorting is to separate 
the articles in this way: 


Table linen Handkerchiefs 
Bed and body linen Muslin, laces, etc. 
Starched articles: Coarse articles 


collars, cuffs, etc. 

These are put in different tubs, being well 
covered with cold water for at least twelve hours. 
This preparatory steeping greatly reduces the 
actual labour of washing, as it softens and 
loosens the dirt, making it much easier to remove 
from the clothes. If n , the starched 
articles may be put with the body linen, but the 
handkerchiefs must always be kept separate 
from other clothes. One tablespoonful of salt 
should be added to the steeping water, as thig 
assists in tho cleansing. 


Preparations for Washing. On wash- 
ing day, the worker should rise early, fill the 
copper, and light the boiler fire. The flannels 
and prints wg washed and put to dry out 
of the way. latter are sometimes boiled, 
but this is not usual, as boiling affects the 
colours. Starch may be made ready, both hot 
and cold. The latter is generally used when 
i i i as for collars and 
table linen, 


i 


muslins, etc. : 


° Hew te Make Starch. The beststarch for 
laundry is rice starch ; the other kinds 
have much coarser granules, and are not suited 
for fine work. At wa Doe. properly issolve in 
cold water, but only when boiling water is added ; 
the cells burst, and a thick paste is formed. 
The beat starch costa fourpence per 
Bortep Srarcn 
1 tablespoonful of white starch 
2 tablespoonfuls of cold water 
* } in. of wax or tallow candle 
teaspoonful of borax 

Mix the starch to a smooth paste with the 
cold water; shred in the wax or tallow candle 
(composition candles must not be used) ; dissolve 
the borax in a small quantity of boiling water, 
and add it to the starch. Pour on sufficient 
boiling water to cook the starch, stirring all the 
time until quite clear and transparent ; 
cold water gradually, and use according to the 
desired stiffness. 

Muslins and curtains require a stiffer starch 
than table linen; the finer and more open the 
fabric, the less starch it retains. 

Borax is added to the starch to give a gloss 
to the linen, and tallow or wax to make the 
iron alip along easily without sticking. 

Co_p StTarcn 
1 tablespoonful of starch 
4 drops of turpentine 
teaspoonful of borax 
pint of cold water 

Mix the starch to a smooth paste with a little 
of the cold water and drop in the turpentine. 
If this is added at the last it swims on the top of 
the water and does not mix easily with the starch. 
Add the borax, previously dissolved in a little boil- 
ing water, then the remainder of the cold water. 

Stir the whole well each time before use, 
as the starch sinks to the bottom of the basin. 
If the starch is it will settle in a solid cake. 
In impure starch there is a sediment which will 
not dissolve; this sticks to the irons, and the 

i goes, After 
all the collars, etc., are done, the starch may 
be allowed to settle at the bottom of the 
basin; the water is then poured off, and the 

used up for bojled starch. It should 
covered until required. It is unsuitable 
wee again for cold starch, as the exact pro- 
portions cannot be ascertained, and as this is 
most important items to note in the 

successful getting up of linen, it is not wise to 


starch is always better if made a short 
pe ee ee ing softens 
the starch grains and they burst and swell when 
the heat of the iron is applied, entering into the 
material and giving it requisite sti 
The Washing of Fiannels. Fiannel 
articles sorted according to their 
nature and colour, the white ones being taken 
first, then the Jaeger and “ natural,” and the 
coloured leat. The point to aim at in the washing 
of woollen and flannel garments is the retention 
of theie soft nature without any shrinking or dis- 
eoleration. The following points should be noted : 


oF 
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ie 
SEF 


Do not leave woollen garments lying about 
wet; it causes them to shrink. 

Avoid rubbing soap on them; the soda in 
the soap haa a bad effect, causing them to harden, 
and also turning white wool yellow. 

Avoid extremes of heat and cold ; warm water 
is the best. 

Do not 
in front of 
to “ steam.” 


White Flannels. White fannels should 
be treated in this way : 

1. Shake them to remove the dust. 

2. Prepare warm water (one part boiling water 
to 1} parte cold water ia the right heat for wash- 
ing and rinsing flannels). 

3. Add sufficient melted soap to make a lather, 
and a few drops of ammonia to soften the water 
and remove grease. 

4. Squeeze the articles gently in the water 
between the hands, but do not rub them ; turn 
them and repeat the process until they are per- 
fectly clean. 

5. Rinse them in water of the same heat until 
all soap is removed. 

6. Fold and pass them through a wringer two 
or three times. 

7. Shake them well to raise the nap. 

8. Dry them in the open air, if possible, hang- 
ing them up by the thickest part. 

Woollen Articles. Jaeger and natural 
wool is washed in the same way as white, 
except that the garments may be steeped in 
the prepared water (that is, warm water, 
ammonia, and melted soap) about twenty 
minutes, the bow! being closely covered to 
prevent the escape of the ammonia. They will 
then be found to be practically clean, only 
requiring to be squeezed out and rinsed in clean 
water before wringing and drying. 

Coloured Garments. Coloured gar- 
ments may be washed like white ones, with 
the exception of the ammonia, which should be 
omitted, as it affects certain colours. The 
water should aleo be a little cooler, and tho 
articles should be washed and dried qui to 
prevent the colour from running. Salt is added 
to the rinsing water, as it assists in retaining tho 
. One tab of vinegar may bo 
used to brighten the colours, particularly red, 
blue or pink. 

StocKings. Stockings are the only woollen 
articles to which soap is directly applied, and a 
little may be rubbed on the feet to get them 

rfectly clean ; they must be turned and rubbed 

th sides until quite clean and soft. Stockings 
should not be washed in the water which has been 
i i come 


the clothes in the sun or directly 
e fire; they should not be allowed 
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Reeling. Spun yarn was always reeled 


into hanks in the days before mechanical 
invention bad made the manufactiiring process 
continuous. That is the reason why the 
measurements of yarns arc based on the hank. 
When we speak of 40's yarn, we mean that so 
many hanks of a given length will weigh a 
pound, At present the young worker may be 
confused by tho fact that none of the yarn he 
handles is made up into hanks at all. For 
example, many warp yarns are taken directly 
from tho ring spinner on bobbins and put on 
the warping mill; still more commonly, the 
weft bobbins are wound on to the cops for the 
loom by tho winders. 

Most factories have a way of dodging the reeler, 
ao that we have not nearly so many reelers as 
formorly. Reeling is not a difficult operation ; 
the machine is the very simplest we use. The 
ree} is a long cylindrical frame [98] hung on a 
spindle at the back of a machine on the front of 
which are set the cops or bobbins to be reelod. 
Through finger-like guides the yarn is led up and 
round the cylinder. The cylinder revolves till 


the standard quantity of whatever yarn we use 
has been wound on, and then it automatically 
Tho indicator is generally of the worm- 


stops. 


96. WINDING MACHINE 
(Whiteley & Sons, Lockwood) 


wneel typo, e revolution of the reel giving it a 

turn, ti it sia forward to the wheel Ge wis 

controlling the drive, and gives it the nudge. 
Though not important in itself, the reeling 


é 
. 
‘ 
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Reeling, Winding, and Spooling Cotton, Wool, Flax, | 
Hemp, and Jute, Winding, Throwing, and Cleaning Sitk 


worsted reel was 36 in. ; the cotton reel moaaured 
54 in.; the linen reel was 90 in. in circum- 
ference. With a unit so diverse, the multiples 
were bo to give different resulta. Linen 
manufacturers took 120 revolutions of the reel 
as the next unit; worsted men decided upon 
80 revolutions ; the cotton workers to 
make 80 revolutions of the reel the standard 
also, but their reel was half a yard longer than 
the worsted one, and so the difference was 
perpetuated. With the comparative disappear- 
ance of the reel, we may hope that some universal 
standard will be possible at an early date. 
Winding. Winding is the opposite of reeling, 
with ao difference, and that difference still keeps 
winding an integral part of the textile industry. 
First, we require spools or cops for weaving. 
These may be formed from hanks or bobbins ; 
but the winding must be done.. Secondly, 
there is the silk winding, the yarn of which 
has been left on the bank, so far as we are con- 
cerned. Thirdly, there is the spool winding for 
all classes and kinds of threads. We arrive 
here at one of those points where the different 
branches of the textile industry have taken 
different departures at various moments. Some 
combine winding with doubling ; others wind 





ws — 


from hanks for weft; and others, again, wind 
the spools for the weaver from bobbins. 
These, and many other differences, may be 
—— properly if we — simplest first, 


— is — in front of 
the frame (96) on two sparred 
drums, and the yarn is drawn 
off and wound on bobbins at 
the head of the frame. The 
most noteworthy parte of 
those simple machines are the 
guides ayd stop-motion con- 
trivances. 

The form of the guide 
varies with the general 
character of the machine and 
the purpose to which it is 
devoted. In every case, 
however, it acts like a finger, 
holding the thread and — 
ing it to and fro along the 
bobbin, laying on each round 
with accurate regularity. In 
some machines the guide and 
the stop-motion apparatus 
are connected. For example, 
the end of the hooked wire 
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98. COP REEL 
(Platt Bros. & Co., Okdham) 


connects the spindle 
with the drive ; when 
held in position by 
the thread the wire 
maintains the drive ; 
when the thread 
breaks or runs out, 
the wire falls and the 
spindle stops. In 
many ways this prin- 
ciple is worked in 
many machines, and 
the reasons for ite 
use are very good. 
We must have the 
same length of thread 
on every bobbin, and 
the length is 
measured by the 
number of turna 
which the spindle 
makes. If the spindle 
were to run on after ——— 
the thread had 90. FANCY 
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97. DOUBLING FRAME (John Sykes & Sons, Huddersfield) 


— —— ns —— — — — —— 


TWISTING FRAME (John Sykes & Son 





broken, our measure would 
be lost. Ax it is, all we have 
to do is to join the threads, 
hook up, and let the spindle 
begin again. The measure of 
the thread will be exact. 
The winding machines of 
the various yarns dffer in 
Kize and in minor details, but 
no variation in principle ix 
possible. One cop-winding 
method, however, should be 
noted, because it has affected 
the form of weaving shuttles 
in many branches of the 
trades. A hollow cone is 
geared over the bare spindle 
of the winding machine, and 
as the thread passes through 
the cone, by an oscillating 
motion, builds up the cop. 


— — —— — — —— 
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demand a good sound thread, rapidly produced. 
As a rule, if intricate in mechanism, they may 
be safely disregarded, and if simple, they will be 
easily understood. 

Conditioning Flax and Hemp. After 

it has been spun, the wet flax is dried in heated 
stoves; lly apartments over the boilers of 
the fac . Hnng upon poles, within the heated 
room, through which a current of air is constantly 
driven by an arrangement of fans, the yarns are 
speedily dried. Next, the flax is made up in 
bundles, if for outside use or for sale on the 
market as yarns. Let us suppose, however, that 
we weave as wellasspin. From the drying-room 
the yarns are taken and carefully boiled and 
washed. These are simple operations; but it is 
necessary to state that they must be done. When 
brought from the washing department, a con- 
siderable change is observable on the flax yarns. 
Not only are they cleaner, but they are also 
lighter and more flexible. 

The boiling and washing process has seemed to 
many manufacturers unnecessarily severe on the 
linen yarn. Hemp yarns also need softening. 
These two facts in conjunction have led to the 
invention of dry softeners, designed primarily to 
soften hemp, but capable of being used for tlax 
also. Asa rule, the softeners are casily worked. 
The object being to give pliability to the yarns 
without alteration of their character, the softener 
must be used carefully. A very good type is the 
four-hank machine [108] made by Jennings, of 
Leeds. On each side are two pairs of flanged 
pulleys and a pair of drums, working on each 
other, with simple guides. The pressure of the 
softening drums is regulated by hanging weights, 
which are readily adjustable. The hanks are 
hung on the pulleys. and led through the guides 
in between the softening drums. The effect is 
undoubtedly to render the yarn more pliable and 
give it better spreading quality in the weaving. 

Silk Spinning and Throwing. Spin- 
ning, in the strictest sense of the term, is not 
applied to silk; the silkworm has spun the 
thread for us, and we have to put it to use in 
producing textiles. Only when they have come 
off the spinning machines can the other fibres be 
said to be on a level with silk. This wonderful 
fibre in ite raw state, however, has defects of its 
own, and the processes we name spinning and 
throwing are designed to remove these. Waste 


silk is s like cotton or wool; but it must 
alwa regarded as a subsidiary branch of 
the industry. 


Sorting. In a former lesson we studied 
silk culture, and noted the various stages of the 
silkworm’s life from the egg to the cocoon. We 
inquired into the structure of the cocoon and the 
various methods of reeling practised. When the 
raw arrives at the factory in this country 
it is made up in the hanks formed by the reelers 
of the cocoons. These hanks are first taken to 
the sorters, who open and lay them out for separa- 
tion into the various qualities. Sorters have two 
methods of judging—one is by skilled sight and 
touch, and the other is by length to weight. We 
sort the silks into lote, according to the degree in 
which they possess these qualities: 1, fineness ; 


TEXTILE TRADES 

2, regularity ; 3, clearness; 4, frecdom from 
or knots. Mechanical aids are useless ree 
sorting is a craft which can be acquired onl by 
experience. Weighing, on the other ann 
pure, — 

nding. While we have many very fine 
modern winding machines ada ted trots the 
other textile industries, the simple and primitive 
silk-winder is still in use in many factories. The 
reel is composed of slips of lancewood joined in 
a hub on the supporting rod; on the head of the 
frame the bobbins sit on spindles between small 
pulleys actuated by the friction of a driving 
roller ; in front are the guide wires fixed on a 
traverse rail moved to and fro by the cama at the 
sides. The hanks aro hung on the reels, which, 
by their structure, are capable of taking on any 
size of hank, the stretch being made firm by 
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102. sPIRAL YARNS 


bands of twine. Reels so large and light would 
very readily develop high speed and overrun ; 
but a weight is attached to each, steadying the 
unwinding movement. A difficulty in all these 
winding machines is to obtain the smooth and 
regular delivery of the thread or yarn, friction 
being almost unavoidable. One of the best 
devices for getting rid of that trouble is the 
winding machine [104], which stretches the 
hanks on a pair of swifts slanted up towards the 
bobbins, and drives both bobbins and hanks by 
“the same gearing. This equalises winding and 
delivery, and the lie of the hanks obviates all 
friction. 

Cleaning. The cleaning, or re-drawi 
frame is also a simple structure, but the wor 
calls for watchfulness and skill. Like every 
other, this department is always getting more 
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108. YARN SOFTENER (Thos. Jennings & Sons, Leeds) 
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and more improved 
machines, The latest is a 
cleaning-frame of high 
efficiency [105]. The bob- 
bins are set on the head 
of the frame, and the 
thread is passed through 
sets of cleaners down to 
the bobbins, the winding 
of which is regulated by 
drums. More generally 
used, however, is the older 
type of frame. On the 
front of the frame is a 
bobbin board, which holds 
the bobbins on spindles ; 
above it is the guide rol- 
ler; behind, the cleaners 
or clearers sit in one long — 

row; at the head, again, mS ee 
the receiving bobbins. ©). 220 >” 
apy Aa 
is worthy of special note 
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the blades, which are adjusted exactly to he 
normal diameter of the and cut away 
all knibs or irregularities. But another func- 
tion of the cleaners here comes ixito view. 
The frame is so finely set that if the silk is too 
thick, it stops; if toothin, it tends to overrun. 
Therefore, the sizes of the s between the 
cleaner blades are delicately graded, the thick to 
the one hand, and the thin to the other. When 
a thread is stopped, it should be removed to 
the proper grade, and the same in the case of a 
thin one. , by this arrangement, we obtain 
two classes of threads. Of course, the opera- 
tion of cleaning may be repeated as often as 
may be considered necessary. 
oubling and Spinning. When the 
silk comes from the cleaners, three courses are 
open. We may use the silk as it stands for warp 
and weft of fine gauzes and light silk cloths. 
In that case the bobbins are sent straight to 
the warpers and pirn winders. Though dull and 
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105. SILK CLEANING AND GASSING FRAME (Greenwood & Batley, Ltd., Leeds’ 


lustreless on the web, these cloths 
are bleached into the most lustrous 
of all silks, because the natural 
gloss of the fibre is allowed to 
appear. Or we may want the ailk 
for what is called tram, generall 
used as weft in heavy si 
fabrics. In this case the threads 
are taken to a doubling-winding 
frame, and there put together 
with the lightest twist possible. 
Or, Sgain, it mav be organzine which 
is required, and in this case a more 
elaborate process is demanded. 

The first case explains itself, and needs 
no further study at present; when we begin 
weaving, these threads will appear again. The 
formation of tram, however, calls for more 
special study. 

Tram. Up till a few years ago silk throwers 
simply ran two threads together on to one bob- 
bin in doubling for tram. The consequence was 
that in the case of unequal threads the thinner 
wound itself round the thicker in aspiral fashion. 
when they were twisted. A more sensible method 
is to twist and double at the same moment. 
and this is done on the doubling-t wisting frame. 
On a creel the two bobbins are placed together. 
and the threads led into a twiner; thence the 
doubled thread goes on to the flyer, which gives 
it the necessary twist, and lets the bobbin wind 
the silk round itself. It is considered that about 
five turns to the inch is quite enough for tram. 
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107. ORGANZINE-SPINNING FRAME 
(Enoch Rushton & Sons, Macclesfield) 
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106. WASTE SILK CLEANING FRAME 
(Enoch Rushtou © Sons, Macclestlala) 


Organzine. ‘The making of organaine 
involves several operations. First, the single 
thread has to be twined into what. is called 
singles.’ The approved method of performing 
this work is by the use of a kind of inverted 
throstle-frame. The bobbin containing the 
cleaned thread sits on a creel at the bottom of 
the frame, and on its head is a 
curious flyer, one leg by the side 
of the bobbin, and the other twined 
round a wooden boss on the head 
of the spindle and turned upright. 
Above is the traverse rail, with an 
eyelet, and on the head rests the 
receiving bobbin. The bobbin 
holding the cleaned silk is stuck 
tirmly on the spindle, and, of 
course, the flyer is driven at the 
same specd. Through the eyes on 
both legs of the flyer, and up 
through the eyelet of the traverse 
rail, the silk pastes on to the 
bobbin, the amount of twist being 
determined by the difference 
between the ratcs of specd of the 
delivering and the receiving bob- 
bins. If the silk were taken on as 
quickly as the delivering bobbin 
turned, there could be no twist. 

Having got our singles, as the 
twisted thread is called, we now 
proceed to doubling and twisting. 
This may be performed either in 
one operation, as described in the 
formation of tram, or we may 
double first, and then twist. Scrious 
objection to two operations is not 
taken, because the singles, being 
twisted, have some body. One 
must be observed—the 
doubling twist should be contrary 
to the twist of the singles, #0 that 
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‘TEXTiLa TRADES 
the of the singles to untwist confirms 
ane the twist of the doubled threads. 
net-thread is best (rested on the double- 
tiered machine (107}, which “spins” a large 
amount in a short time. 

As we have more than hinted, the student of 
silk-throwing will learn his own trade and a little 
more by paying close attention to the winding 
and doubling operations of the other textiles. 
In machinery this is especially the case. 

Reeling. When the silk leaves the doublin 
frames, either as tram or organzine, it is ree] 
again into hanks. This time the winding opera- 
tion is reversed, the reels taking on instead of 
giving off the hanks. Many forms of reeling 
machines are made, but the operation, being 
merely the unwinding of a bobbin on to a reel, 
is simple. Self-acting count-guiders and stop 
motions have been attached to all reeling 
machines, each maker having a special con- 
trivance, or, rather, special ptation, of the 
principle common to the whole trade. By the 
automatic count-guide it is possible to make the 
hanks of any length desired. Skeins, or hanks, 
had no common measure til] very recently. Tle 
unit most generally accepted is 1,000 yd., 
skeins of 500 yd. and 250 yd. being denominated 
half-skeins and quarter-skeins. Some firms stick 
to the old French measure of 520 yd. Similarly, 
the standards of weight differ. The English unit 
of 1,000 yd. is weighed in avoirdupois drams, 
the silk being named according to the number 
of drams the skein weighs. With skeins of the 
French longth, the weight is expressed in an 
old measure called denser, of which we find 
20 equal 16} gr. 

Though the varieties of silk yarns are very 
numerous, the methods and machines we have 
examined represent all the principles involved. 
The silk-thrower’s work is mainly doubling and 
twisting, and these operations, while calling for 
considerable care and practical skill, are easily 
understood and quickly learned. 

Spun, or Waate Silk. After the waste 
silk has been spun into thread, it comes into 
line with the reeled silk. When spinning it we 
saw a lot of irregularities, knibs, and knots, and 
these may be removed by the same cleaning pro- 
coss as has been given to common silk, or by 
another process called improving. We have two 
different kinds of improvers. One is a frame 
[106] with little glass eyelets, through which the 
thread is drawn from one bobbin to another, 
the glass clearing away the irregularities in the 
same way as the cleaning blades. The other is 
rather more ingenious in principle, though not 
to economical in practice, and therefore not so 
much uxd, It is worth studying, however. On 
a cleaning bar revolving spindles are ranged in 
the frame, and in its ‘pessege from bobbin to 
bobbin the thread winds itself round theee and 


rubs, the friction effectually wasting away the 
lumps and knots. Im lessons the bali 
of thread more than t be desired, 
ow the improvement is certainly very remark- 
able. 

Gassing. The improving operation takes 
away the knibs, or knots, but it leaves untouched, 
and even e erates, another defect which 
would lessen the value of the yarn very con- 
siderably if it could not be got rid of. When 
taken off the improving machine, the, silk 
appears dull and lustreless. Examining it 


' attentively, we see that the thread is covered 


with a soft down, which, under the microscope, 
seems a hairy coating. Those slender filaments 
intervene between the straight fibres of the 
body of the thread and the light, and a0 hide their 
lustre. Fortunately, some time before waste 
silk spinning had become a very important 
branch of the textile industry, the gassing frame 
had been invented. 

In 1817, Samuel Hall, of Nottingham, in- 
vented a gassing apparatus, primarily designed 
to remove the floss from the th of lace, 
but applicable to all classes and kinds of threads 
and fabrics. The gassing machine commonly 
used by the spinner of waste silk closely resembles 
the improver, with the difference that, instead 
of the glass eyelets or upright steel blades a 
row of gas-jets are placed in the way of the passing 
threads. These jets have not the white flame of 
ordinary gas, because they are cooled by air, 
to moderate the heat for the fine threads of yarn. 
From bobbin to bobbin, the threads are led 
through the little blue jeta, and are cleared of the 
floss, which is burned off in the flames, whilo 
the body of the yarn remains uninjured. 

Various patterns of ing frames are to be 
had, and we do not feel disposed to question 
the efficiency of any. The user of the gassing 
frames, however, must observe certain points. 
Some silk yarns are more tender than others, and 
need to be gassed more rapidly, or in a lower 
degree of heat, than others. Again, yarn 
should not be drawn, or otherwise t, on 
the gassing machine, and therefore — 
and taking-on should be perfectly equal. If 
desired, the gassing operation may be made 
ind of the winding or spooling. On these 

ames, the gas-jets are set amid the reach 
between delivery and winding-on spools, and so 
consume the floss from the ag it passes. 

Thus cleared of floes, the waste-silkk yarn 
shows a lustre rivalling that of ita more costly 
rival. : 

Because the yarns of spun silk are more uni- 
form and rounder than those of thrown silk, 
they are preferred for machine sewing-thread 
and laces. From being as an inferior 
intruder, the waste-silk industry has attained an 
integral position among textiles. 


Continued 
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The Facte of Reflection. Having 
defined the terms transparent, translucent, and 
, and having noted the fact that light 
may be absorbed by a material body, we must 
now inquire into the Jaws which determine 
reflection of light from those bodies which, 
——— so far as they do reflect it, are opaque. 
‘When a ray of light,” says Profaszo: Tait, 
‘* moving in one homogeneous medium falls upon 
the bounding surface of another homogeneous 
medium it is, in general, divided into several 
parts, which pursue different courses. These 
parte are respectively (a) reflected, (b) refracted 

(singly or doubly), (c) scattered, (d) absorbed.’ 

In certain cases the whole of the light is re- 
flected, and this we call total reflection. In 
general, the reflected portion of a ray of light ix 
much greater when the new medium is, for 
instance, mercury than when it is, for instance, 
water or glass. But, apart from these differences, 
the rule is that the amount of light which is 
reflected in the case of any given medium is, in 
general, greater as the angle of incidence is greater. 
This, in ordinary language, means that the more 
obliquely the light approaches the surface, the 
poe is the amount of it which is reflected. 
n the case of surfaces which do not scatter the 
light, the portion of the ray which is refracted— 
that is to say, passed through after bending—con- 
sists of all that is not reflected. Hence it follows 
that the refracted portion of the ray in such cases 

diminishes as the angle of incidence increases. 
Scattered Light. Now before we go on to 
consider the laws of reflection from smooth sur- 
faces, we must dismiss that irregular reflection 
from irregular surfaces which is called the 
scattering of light. In such cases “ the common 
surface of the two media becomes illuminated 
and behaves as if it were itself a source of light, 
sending rays in all directions” (Tait). Ground 
giass affords a familiar instance of a substance 
which scatters in all directions the light that 
falls upon it. Thus, when a piece of ground glass 
is inte between the eye and a source of 
light, the light is scattered at the surface of the 
, which becomes visible at every point, while 
the form of the source of light ean no longer be 
detected. We have already seen that such glass 
would be technically described as translucent, 
and we now see that translucence — upon 
. the scattering of light. When light falls upon an 
opaque body, the surface of which is not polished, 
it is reflected and scattered. Hence all points of 
the reflecting body are visible to the eye, not- 
i ing what we shall afterwards come to 


recognise as the laws of reflection. The action . 


of these laws presents a similar result when the 
surface of the body is polished. In such cases 


F 


surface may become quite invisible, as, for 


instance, when one walks inte a mirror by mia- 
take: or it may be visible only if the eye be 
placed at a certain point. The best description 
of the scattering of light and its relation to re- 
flection is given by the late Profesor Tait, one of 
the greatest Lye Aenea of the nineteenth century, 
and the coadjutor with Lord Kelvin in the pro- 
duction of the greatest of all works upon physics. 
We will, therefore, quote his authoritative words. 
He calls the paragraph which we quote the 
© Vastbility of non-luminous objects.” 

Visibility of Non-sluminous Objects. 
“It is by scattered light that non-luminous 
objects are, in general, made visible. Con- 
trast, for instance, the effects when a ray of 
sunlight in a dark room falls upon a piece of 
polished silver and when it falls on a piece of 
chalk. Unless there be dust or scratches on the 
silver You cannot see it, because no light is given 
from it to surrounding bodies, except in one 
definite direction, into which (practically) the 
whole ray of sunlight is diverted. But the chalk 
sends light to all surrounding bodies from which 
any part of its illuminated side can be seen, and 
there is no special direction in which it sends a 
much more powerful ray than in others. It is 
probable that, if we could with sufficient close- 
ness examine the surface of the chalk, we should 
find its behaviour to be of the nature of reflection, 
but reflection due to little mirrors inclined in all 
conceivable aspects, and at all conceivable angles, 
to the incident light. Thus, scattering may be 
looked upon as ultimately due to reflection. 
When the sea is perfectly calm we see in it one 
intulerably bright image of the sun only ; but 
when it is continuously covered with slight 
ripples, the definite image is broken up, and we 
have a large surface of the water shining by what 
is virtually scattered light, though it is really 
made up of parts each of which is as truly reflected 
as it was when the surface was flat.” 

The Lawa of Reflection. The first law 
of reflection is as follows; When light is reflected 
from a surface, the incident raya of light, the 
normal to the surface, and the reflected ray of 
light, are all in the same plane. 

By the normal to the surface is meant a straight 
line drawn from the surface at the point where 
the light strikes it, so as to be perpendicular to 
the surface. 

The second law of reflection states that the 
angle between the incident ray and the normal is 
the same as the angle be- 
tween the reflected ray 
and the normal; or, m 
more familiar language, 
the angle of incidence is 
equal to the angle of 
reflection {see illustration]. These two laws 
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may be stated in another form. The angle 
ineldence and the angle of reflection are equal to 
one another, and in one plane. Or, in yet other 
terms, if light be reflected from a sur- 
face, the incident and reflected rays are in one 
plane with, and are equally inclined to, the 

icular to the reflecting surface at the 
point of incidence. 

Explanation of the Laws. These 
laws are abundantly capable of experimental 
demonstration. Says Professor Tait: “‘ The beat 
experimental proof of the truth of this state- 
ment is deduced from the use of a reflecting sur- 
face of mercury in observations with the mural 
circle. The graduation of such an instrument is 
the most perfect that human skill can accom- 

lish, and no one has ever been able to find by 
it the slightest exception to the preceding state- 
ment.” 

A phrase in the above quotation must be ex- 
plained. In order to ascertain the height of a star 
above the horizon, or its altitude, astronomers 
often use a telescope which can work on a vertical 
circle, the graduation of which is as delicate 
as Professor Tait asserts. Such observatione 
can domonstrate the truth of the law, since part 
of the operation consists in the observation not 
only of the star directly, but also of the image 
‘of the star in a bath of mercury, having a hori- 
zontal surface, to which the telescope is pointed 
after it has been pointed directly at the star 
itself. 

Now what is the theory of light which will serve 
to explain these laws? In point of fact, they 
could readily be explained on Newton’s corpus- 
cular theory of light. We have merely to assume 
perfect elasticity on the part of the corpuscles, 
and the laws of reflection would be obey: The 
corpuscles would bound from the reflecting sur- 
faees exactly like billiard balls from a cusbion. 
But — the explanation is not quite so 
obvious, those laws of reflection are absolutely 
compatible with the wave motion or undulato 
theory of light. It would take up too muc 
space and require a certain amount of geometrical 
knowledge, which must not be assumed, in order 
to go into the details of this explanation ; but 
the reader can draw for himself an interesting 
diagram showing what must happen when a wave, 
no matter whether of light or of sound, obliquely 
strikes a surface and is reflected from it. ~ The 
wave, of course, must be drawn as having a wave 
front—a plane wave front—which can be repre- 
sented by a straight line, moving forward in a 
direction at right angles to itself. 

The Law of Least Time. From the laws 
of the reflection of light, it follows, according to 
what is known as Fermat's law, that the path 
taken by a ray of light, once reflected on its 
course between two points, is that which can be 
travelled over in the least possible time. This 
can be etated more comprehensively thus: If a 
ray from one point to another, after an 
num ber of reflections at fixed surfaces, the a 
of its whole path from one point to the ot 
is the least poesible—subject to the condition 
that it shall mee each of the reflecting surfaces. 
“* For the point in a given plane, the sum of whose 
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distances from two — points (on the same 
side of the plane) is the least possible, i 
which, if lines be drawn from the points, they 
fo the givin plane, and make equal angles with 
to the given e, an e 
it.” The reader should draw —— to illus- 
trate this. In association with this law we must 
always have in our mind; a further law, which 
can here be merely asserted, — it is implied 
in Fermat’s law—that when a ray of light, or, 
indeed, any form of wave motion, is refracted or 
bent when passing from one medium into anéther 
in which it has a different velocity, its path from 
any point in one medium to any point in the 
other is always shorter than any other — 
th. It is the shortest possible path. It might 
thought, of course, that the straight line 
between the two points would be the shortest 
th. It is, of course, the shortest in length, 
ut not the shortest in time. It is inferior in 
this respect to the bent path which the ray 
actually takes when, for instance, it passes from 
air to water. Less time is occupied in traversin 
this path, since a higher proportion of the tota 
time is devoted to the passage of the light through 
that medium which permits of the most rapid 
propagation. In the instance we have quoted, 
this medium is, of course, the air. Similarly, it 
Raves time to go a little out of one’s way on a 
motor ‘bus. 

Formation of Images. When the eye 
perceives an image in anything—as, for instance, 
that of a candle—as the result of the reflection of 
light from a plane surface, it is always deceived, 
precisely as the ear is deceived by means of an 
echo. The information given us by the eye 
depends merely upon what immediately reaches 
it. It can tell us nothing whatever of the previous 
history of the light, any more than the ear can 
tell us the history of a sound wave prior to its 
reflection from an echoing surface. When we 
look at the image of a candle in a flat mirror we 
can state a simple law which enables us to locate 
exactly the position of that image and its rela- 
tion to the objects imaged. ‘‘ The image of any 
point in a plane 
mirror is found by 
drawing from the 
point a ndi- 
cular to the mirror 
and produci it 
till ite length is 
doubled”’ [see il- 
lustration). The 
drawing will make 
the statement of the law appear as simple as it 
really is. In such a case the eye, of course, is 
a Sard deceived. It seems to see the object 
in the depths of the mirror, and the image thus 
formed is called a virtual imaze. Another way. 
of finding it is, of course, to produce the line 
a — = reaches had Poin — ascer- 
tain wing and doub e perpendi- 
oular oni the luminous body to the mirror. 
Rays p ing from the luminous body 
behave, after tion, just as if they came 
from the image found in the way we have 
deecribed. 





Real and Virtual Images. Such an 
image as this is called a virtual image because 
only the reflected rays appear to come from it. 
It w only their directions produced backward; 
in imagination that lead us to it. There are 
real images, however, which are so-called because 
the rays of light have actually passed through 
— 

e case is only very slightly complicated if 
for the luminous — —— body of 
some size, which, of course, consists of an infinite 
nuthber of luminous points, each of these be- 
having according to the laws already stated. 

ight coming from any point of this object and 
reflected in the mirror will appear to come—to 
vary the wo-ds we have previously used—from 
& point so placed that the line between it and the 
actual point is bisected at right angles by the 
mirror. Such a virtual image is reversed, as is, 
of course, known to everyone who has ever looked 
at himself in the glass, and as may be shown 
very strikingly by at- 
tempting to read the 
reflection from a 
printed page in a 
mirror. and then by 
holding up to a 
mirror a piece of 
blotting-paper which 
has just been used. 

The accompanying diagram will readily show 
why the image must be reversed. 

Mirror-writing. Since it is well to co- 
ordinate our knowledge, we may here comment 
upon that extraordinary form of writing which 
in certain nervous disorders is executed from 
right to left, so that when it is reflected in a 
mirror it looks like ordinary writing, and when 
looked at directly it is identical with the marks 
which ordinary writing would make on blotting- 
paper. It is always written with the left hand, 
and in many cases the patient is totally unaware 
of any peculiarity in the writing. One — 
‘wrote letters to her frionds in mirror fashion 
and was surprised she did not receive answers 
from them.” A certain number of perfectly 
healthy persons, when asked to write with the 
left hand, write mirror-wise, and it is recorded 
that one of Leonardo da Vinci's manuscripts is 
thus written, while we know that in his later 
years his right hand was paralysed. We shall 
not here attempt to explain mirror-writing. It is 
an extremely puzzling phenomenon, and can by 
no means be readily explained. Some of the facts 
we have quoted seem to show that the patients 


- see the writing in different fashion to ourselves, 
and this introduces us to a subject which, thongh 
not usually considered in this place, if dealt with 


at all in the textbooks, is yet properly given 
attention here. 

Retinal Images. Having spoken of real 
and virtual images, having noted how, in certain 
conditions, images are inverted, and having 
described the extraordinary peculiarity of vision 
which is exhibited by many mirror-writing 


patients, let us ask ourselves the most interesting 


of all the questions which are concerned with 
sight. In due course we shall discuss the eye 


PuVEICS 
aa an optical instrument—incomparably the 
most wonderful of all optical instruments, not- 
withstanding the remark made by Helmholtz, 
though quite unworthy of him, that “if it were 
sent him by a scientific instrument maker, he 
would promptly return it as grossly defective.” 
Owing to an extremely simple fact, all the 
Images which are formed upon the retina are 
inverted. The eye contains a doubly convex lens, 
and the consequence of the passage of the raya of 
light from any object through it is to cause an 
inverted image to fall upon the retina. This fact 
is quite beyond dispute. Thus, in the case we 
have described, where, by roflection, an inverted 
and virtual image reaches the cye, that. inverted 
image is reinverted so as to form a non-inverted, 
or upright, image on the retina. But while we 
interpret an inverted image aa not inverted— 
that is to say, while we do not sce things upside 
down, even though the images of them in our 
eyes are upside down—yet in this case the re- 
inverted image is interpreted by us as if it were 
once inver We see a tree reflected in water 
as if it were upside down, and the tree itself on if 
it were right side up, yet in point of fact the image 
of the troe itself is upside down upon the rotina 
and the image of its reflection in the water is 
right. side up upon the retina. 

We See Everything Upside Down. 
When this fact of the constant inversion of 
every retinal image is first presented to the 
consideration of the student, he usually finds it 
absolutely incomprehensible—and no wonder. 
As long as we confine ourselves to physical 
conceptions, it 1s incomprehensible. What else 
can be said of the two facta, each true in its own 
sense, that we see everything upside down, and 
that, notwithstanding, we see everything right 
side up? In order to understand this paradox 
it is necessary to seek the help of psychology, 
The young student begins physics before he ix 
aware, perhaps, of the exiatence of psychology. 
and certainly long before he suspecta that there 
may be anything intelligible and interesting ia 
it. Why do we not make the most Judicrous 
mistakes, he asks, if we really see everything 
upside down? And this question leads to an 
explanation which seems, at first sight, plausible. 
Perhaps, though we really see everyt ing up- 
side down and with its right side on the left— 
perhaps, though every retinal image is inverted, 
we are saved by experience. The sense of touch 
is not similarly deceived, and by gradual years 
of education we learn to allow for the deception 
which our eyes would seek to practise on us. 
When the young thinker has reached this point 
there will occur to him, it is to be — a porsible 
means of testing his supposition. t us sup 
the case of a person bern blind, owing perhaps 
to some opacity of the lens of the eye. Suppose, 
now, that by the time he bas reached adult life, 
surgery has so far advanced that the opaque 
lens can be removed and an artificial lens of 

lass substituted—not inside the eye, of course, 

but in front of it. Will such a patient be 

astonished to see everything upside down, and 

will he only gradually learn y experience to 

correct his impressions ? Will his case, indeed, 
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reir, a Boge ree who learns to 
shave hi before a mirror who gradually 
learns to allow for the difficulties ? 


Our Eyes are at the Back of our 
Heade. The answer is that in such cases 
the patient does not see things upside down. 
He is not deceived even at the first. That 
explanation is not tenable. The true ex- 
planation is that our whole conception of 
what constitutes the act of vision needs 
revision. We have not yet thought about it 
in any real sense. We are thinking of mind in 
terms of space. But space or extension is not a 

roperty of the mind. We have unconsciously 
— a sort of notion of the mind, or thinki 
subject, as standing upright somewhere behin 
the eye and looking at the inverted images which 
are thrown upon the retina at the back of the eye. 
This, however, is quite false and ludicrous. In 
point of fact, it is perfectly well known that the 
} formed upon the retina lead to certain 
stimulations of the optic nerves ; that these pass 
backwards fiom the two eyes to certain inter- 
mediate cells near the under-surface of the brain ; 
that from these there pass new fibres, which convey 
the nerve impulses right through the substance of 
the great brain or cerebrum, to ita hindmost part, 
where the vision centre lies. 

Everyone's veritable eyes are thus in the back 
of his head. Somewhere in the wonderful cells 
of the vision centre, which lie in the grey matter 
covering the — lobes at the extreme 
posterior aspect of the brain, these nerve im- 

ulses are appreciated in the form of vision. 

here is no one standing and looking at the 
inverted images upon the retina. No terms 
of space, up and down, right and left, are 
applicable to the actual act of vision. As long 
as the retinal images show a consistent cor- 
respondence to external reality, the perceiving 
subject is not deceived. It matters absolutely 
nothing to him whether the image of a man 
standing on his feet is erect or inverted, 
—— that it is always one or the other, so 
ong as the man stands on his feet, and is always 
reversed if he stands upon his head. All this 
may seem very mysterious and inexplicable, 
but the reader must try to believe that this is 
not our fault. Every fact of consciousness is 
ultimately mysterious and inexplicable, but the 
mere fact that we see things upright when the 
= them on the retina are inverted offers 
no difficulty at all to anyone who has once 
grasped the fact that the act of conscious 
perception cannot be subjected to terms of 
— —terms derived from the physical 
world. 


Self-education. And here we may be 
—— a brief di ion. It is commonly 
t blindly auppoeed that the function of a teacher 


is to instruct, to impart facts, to diseeminate 
knowledge. But this is not so. Every teacher 
who has any real title to the name is not an 
instructor, but an educator. We may, indeed, 
hope that the reader has not gone so far along 
the courses which this publication provides for 
him without discovering the difference between 
instruction and education. If space availed, we 


a dictionary, an atlas, a gazetteer, and so on. 


These are instructors. No pubtice - 
tion could properly be called a self-instructor, 
since one cannot instruct one’s self. 

The Business of a Selfeeducator. 
You cannot evolve facta out of your own inner 
consciousness, or at least any facts save those 
of your consciousness itself. But while a self- 
instructor is impossible, a self-educator is 

ible, and is the only possible educator. 

‘o one is self-instructed, not even the wisest. 
Even if he be a discoverer and a pioneer, 
Nature is his instructor. But every educated 
man is self-educated, and there is no other kind 
of education. All that the true teacher can do, 
or wants todo, isto help a man to educate 
himself. For this purpose the teacher must 
also be, up to a point, an instructor. But 
if he be really an educator he does not i 
facts for their own sake at all; he uses them 
merely as illustrations, merely as arguments in 
favour of the views which he lays before the 
reader, and which he asks the reader not to 
sae but to consider for himself. Of course, 
we all have to take the greater part of our beliefs 
upon authority. Whenever possible, the present 
writer quotes the exact words of the workers 
who have first demonstrated the facts which he 
discusses. But none of these workers wishes his 
words to be accepted on his authority. There 
is no authority but truth. If this were an 
‘Instructor ” we might ask the reader to accept 
certain statements here made on our authority, 
just as he accepts the spelling of a word on the 
authority of a dictionary. But this is a Self- 
educator, and the reader will not pay us the 
compliment we most desire if he quotes any 
assertion and says: “It is so stated in the 
Setr-Epucator.” If this publication is to be 
worthy of its name, it must not merely teach the 
reader certain accepted facts, as any instructor 
might do, but must teach him to think for him- 

as only an educator can do, and must thus 
justify ita title of SzLr-xpucaror. 

Real Education. The present writer 
has kept these principles firmly before him from 
the first. Again and again he has deliberately 
sacrificed the statement of facta of greater or 
leas importance in order to gain space for 
attempts to be suggestive and stimulating. or 
even irritating, to the reader's own thinki 
apparatus. It was, and still is, the practice 
one of the writer's teachers to ask his class an 


turns suddenly upon one of his studenta and 
demands the results of hie thoughts on the 
subject. So much the worse for him if he has 


, mot thought about it at all. This is real educa- 
tion, not a cramming of the with facta, 
but a dra forth of its own inherent powers. 


Such a plan can scarcely be adopted in a written 
work, but one is often tempted to try to do eo. 

Teaching to Think. The subject which 
has led to this long, but we hope not useleca, 
digressidn, is a case in point, and the writer 
has more than once been succecsful in caus- 
ing en intelligent boy to think it out for 
himself. Draw a simple diagram of the eye 
for®such a bey show him how the image of 
every object of vision is necessarily upside down 
upon the retina, and ask him how in the world 
it happens that we nevertheless see things right 
side up. If you have interested him and he 
tries to think it out, you will find that there first 
of all suggests itself to him the explanation to 
which we have referred—the idea that the ex- 
— — — sae as that * cane 

in the case of the image of a speaking 
individual), enables us to correct the ———— 
impressions derived from the retina. When 
this explanation is offered, reply that he is 5 oe 
to have thought of it, but that observation has 
shown it, a8 we have seen, to be inaccurate. Ask 
him to “ think again,” and tell him a little more 
of the paths of vision that lie outside the eye- 
balls altogether. Then very likely he will come 
to realise that he must revise his whole manner 
of thinking and must not imagine the perceiving 
mind as a sort of material shape, standing and 
looking in a certain position. If he still retains 
the notion that the perceiving mind is a kind of 
very minute man standing — and looking 
at the inverted image upon the retina, ask him 
why, for all he knows, this little man should 
not himself be standing on his head, in which 
case the inverted image would be righted. This 
is the suggestion which the present writer has 
found most effective in removing a difficulty 
of understanding which at first seems _ in- 
superable. 

e need not further apologise for reminding 
the reader that this publication is not an instruc- 
tor but a self-educator, and that our business 
is therefore not to instruct the reader, but, if 
possible, to help him to educate himself. We 
may quote from the words of Sir Norman Lockyer, 
formerly President of the British Association, 
and now president of the recently formed British 
Science Guild, the object of which is to bring 
home to a sleepy public the importance of true 
science and of true education. Sir Norman says : 
“* One thing we are agreed upon is the necessity 
of the beet system of education both for the school 
and the porkihiop hat is, instead of instruction, 
learning things rote, we want education, 
teaching men and boys to think. Instruction is 
often the bane of education.” 

Images in Several Mirrore. And 
now, after a digression for which we have long 
sought an opportunity, let us return to the 
Formation o ——— 

Various interesting complications arise if more 
mirrors than one be used, but however much the 
images be multiplied, the laws of reflection are 


— accurately observed. Says Professor Tait, 
In reference to a phenomenon which some readers 
may have seen amusingly illustrated at a recent 
Earl's Court exhibition: 

‘The principles already stated suffice fully 
for the explanation of the curious vistas of images 
formed by two parallel plune mirrors facing 
One another at opposite sides of a room. The 
only additional observation necessary on this 
subject is that, if the mirrors are silvered on the 
back, the light at each reflexion has to pass twice 
through the glass. Thus, if the glass be pinkish 
or greenish, the various images are more and 
more coloured as they are due to more numerous 
reflexions.” 

The Kaleidoscope. There is a celebrated 
scientific toy, invented by Sir David Brewster 
about the year 1815, hich illustrates the prin- 
ciples of reflection in two or more mirrors; this 
is known as the kaleidoscope. We need not go 
into the details of its mechanism, since they illus- 
trate no new principles. It consists essentially 
of two plane mirrors which are inclined to one 
another at an angle of 60°, this being taken as the 
most convenient fraction of 360°. It can be 
proved that, in order to form a symmetrical pic- 
ture, the angle at which the mirrors are inclined 
to one another must. be an exact submultiple of 
two right angles; or, inother words, an even sub- 
multiple of 360°. If the angle between the 
mirrors does not conform to this, a symmetrical 
figure cannot be produced. If it does, a 
symmetrical picture is yielded by objecta placed 
in any position between the mirrors. 

In the ordinary kaleidoscope the mirrors 
consist of two long strips of thin glass inclined 
at the requisite angle to one another, and placed 
within a cylindrical tube, through ono end of 
which the observer looks, while at the other end 
is a box with glass walls containing pieces of 
coloured glass, etc., placed so as to lie in any 
position between the mirrors. Since reflection 
is never perfect, the various sectors, or parts 
of the symmetrical picture, produced are not 
equally bright, but this does not detract from 
the beauty of the patterns. 

In order to study the theory of the instrument 
a kaleidoscope may be formed in such a fashion 
as to permit of alteration at will of the angle 
between the mirrors. It can then be shown 
that it is necessary, as may also be proved by 
abstract considerations, for the angle between 
the mirrors to conform to the condition we have 
named. 

Similar pictures may be produced by three 
mirrors, — a trianguſar opening. They 
must be arranged so that each angle is an even 
submultiple of 360°; while, of course, if they 
are to be arranged in a triangle, the sum of the 
angles must be equal to two right angles or 180°. 
Three such arrangements are possible. If four 
mirrors be used they must be arranged in the 
form of a square, or at any rate a rectangle. 
Kaleidoscopes cannot yield regular figures with 
more than four mirrors, since the angles which 
would then be made between them could not con- 
form to the necessary conditions. 


Continued 
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By W. D. F. VINCENT 


"THERE arc at least three distinct courses of 

study that have to be taken up by the 
yo man who aspires to be a thoroughly 
qualified master tailor. He requires a know- 
ledge of the practical or sewing part, the 
scientific or cutting part, and the commercial 
or business part. 

Some little difforence of opinion exists as to 
what is the proper order in which to take these. 
The old method was to serve a long apprentice- 
ship to the sewing, then take lessons in cutting, 
and leave the business side to be picked up by 
netual experience—as — which often led to the 
Bankruptcy Court, despite considerable tech- 
nical ability. The more modern plan is to entor 
an academic course at some such institution as 
the “ Tailor and Cutter ” Academy, and there 
take lessons in all three sections simultaneously. 

Assuming the customer has presented himself 
the first step is to take the order, and here the 
skill of the tailor begins. 

Selecting the Material. The 
matorial should be in harmony with 
the requirements of the customer, bear- 
ing in mind his occupation, form, and fe 
complexion. For wear-resisting pur- § 
poses cheviota, tweeds, and serges may | 

recommended; for dress garments, | 
thinner, softer, and finer finished cloths | 
are best. For business and professional | 
wear, black coats and vests, and neat, 
striped trousers are generally most 
suitable. For farmers, builders, etc., 
neat drab tweeds of rather a heavy 
make, and not too rough, are the most 





The Style. This includes the shape of the 
garment and its general finish, and here .the 
tailor will receive great assistance from fashion 
plates. 

Do not attempt to put a man with old-fash- 
ioned ideas into the latest cut ; discretion, tact, 
and judgment must be exercised, or the result 
will be bad. Find out what your customer 
wants, and then advise him judiciously; and 
having determined the style, carefully book the 
details of his order as it relates to pockets, time 
for trying on, finish, price, etc., together with the 
number of the material, and then proceed to take 
the measures, beginning with the trousers. 

Measurements. A to B, full length 
of side, say, 44; C to D, full length of leg. 
say, 32; E to F, circumference of waist, say, 
30; G to H, circumference of hips or seat, 
say, 36; I, size of knee required, say, 18 ; 
J, size of bottom required, say, 17 [1]. 

It is seldom wise to give less than 
12 in. extra length to the side than the 
leg. Avoid taking the waist measure 
tightly. Take the size of seat in harmony 
with your customer's idea of fit. 

Cutting Tools. We now take our 
cutting tools—viz., inch tape, square, 
chalk, shears, and, if possible, a trouser 
stick. Take the cloth from which the 
garment has to be cut, notice if there is 
a way of the wool, and if so arrange for 
the pile to run down. If there is a string 
in the selvedge, it indicates a flaw in the 
cloth which must be avoided in the 


cutting. [This point will be dealt with 


appropriate. more fully later.) The cloth is cut 
. —— Harris — ma double, — ea to cut for new 
chee cheviots are very popular, and 4. . right and left sides this is arranged 

make up into stylish garments. Stout —— to face. As a rule. trousers are drafted 


men should be dreased in dark colours, and 

plain or very small-patterned cloths. ‘Checked 
cloths make men appear wider without in- 
creasing the appearance of height in proportion ; 
and if checks are woven irregularly, as is some- 
times the case, they give a lopsided effect which 
is anything but attractive. Stripes, whether in 
the pattern of the material, or produced by 
seams, stitchings, braidings, etc., add to the 
length or width of the figure in the direction 
in which they run. 

Dark complexions are best suited by those 
shades in which reds and yellows play an im- 
— part—as, for instance, russet brown, 

b, etc. Fair people are best suited by blues, 
and those shades in which biue plays an impor- 
tant 

Sell your customer material adapted to his 
requirements on these lines, and then proceed to 
get particulars of style. 

2604 


direct on the cloth in this way: 
The Drafting. 1—2, the selvedge edge 
of cloth ; 1 to 2, the length of side = 44 ; 2 to 3, 
the length of leg = 32; 3 to 4, one-sixth seat = 
6; 2to 9, one-fourth bottom = 4} [3]. 

Draw line from 9 to 4, and by it square across 
to 3. Square by line 4 to 9 across to 6; 4 to 5, 
one-twelfth seat = 3; 4 to 6, one-sixth seat 
plus } = 6}. — up from 5 by line 5 to 3 
(which is at right angles to line 4-9). Square 
across from 7 to 1 ; 13 is one-sixth seat plus 4 in. 
Fy from 5 = 10; 13 to 14 one-fourth waist plus 

in. = 8 in. 

Spring out a little above 14, and round out to 
side line about 3 or 4 in. up from 3 ; 4 to 8, half 
leg length leas 2in. = 14 ;.8 to 10 and 8 to 11 are 
each one-fourth knee = 4}; 9 to 12, one-fourth 
bottom, less } in. , 

Complete outline of top sides as shown. 
Hollow over the fronts about } in. for a 17 


— 


pottom, more for a smaller and lees for a larger 
bottem. 


The top sides are then cut out, a “ turn-up ” of 
from 1 in. to 1} in. being left at the bottoms. The 
“ dress” is cut out from the right side as follows : 
6 to 15, ied Carte BP te 0y hme Seem ee 


—— Si. 
Uxper Sipz. Lay down the cut-out top 


side and proceed as follows : 

6 to B, lj in.; 10 toC, 1 in.; 12 to D, 1} in. ; 
5 A, one-fourth seat less 1 in. = 8. Ww 
line from 6 through A [8]. 


13 to 14 and F to G together equal half waist 
plus 2} = 17}. L to M and H to J together 
equal half seat plus 2 = 20. 

Square across from 1, then place square on seat 
seam and square across to G. 

; K is 1} in. above the line. 

Take out fish 1 in. wide, 7 
about 3 in. from G and X 
about 6 in. deep. 

Cut from the cloth, 
leaving from 1 in. to 
1} in. inlay at the bottom 
for turn-up, about 1 in. 
up the aide seams and 
1 in. up the seat seam 
for inlays. Some also 
leave an inlay at the top 

leg seam. Snip the 
side seams of top and 
under sides at knee on 
both leg and side seams 
to facilitate their going 
together’ fairly in the 
making up. Put suffi- 
cient cloth in to make 
pocket facings, fly, etc., 
and proceed with the 
trimmings. 

Materials for Trim- 
mings. } yd. pocketing; 
{ yd. silesia to match ; 
ee ped to —— 

yd. stri silesia for 
waistband lining ; } 
canvas; 7 large and 5 
small buttons; 1 yd. of 
twist to match; a skein 
of silk ; trouser binding, 
6 in. over the waist mea- 
sure ; sundries according 
to details of order. 

Stitches. In the making up of trousers, 
we have to consider the various stitches used. 

THREAD-MaRKING. Take a fairly large needle 
and thread it with a long thread of basting 
cotton, double. Take the part to be “ thread- 
marked,” see that it lies fair, and then put in 
long stitches exactly along the line wherever 
there is an inlay. Cut between the two stitches 
and the along s0 as to leave only 
sufficient cotton for the as shown in 4; 

——— m the lower, and 
cut through the stitches, thus showing the exact 
quantity of inlay on either side. 

Bastixa. The basting stitch is simply a long 
fore or running stitch, and is used to put the 
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TROUSER DRAFTING 


The thread enters the cloth at 1, travels 

to the other side and up at 2, it enters again at 3, 
— comes out at 4, Se at 5, and comes out 
at 6, enters in at 2, and so on, the full length 
of the seam (8) 

Back AND Fore Strrcuina. This atitch is 
used when it is desired to get over the work 
speedily. It consists of one back stitch and one 

K fore stitch, alternately ; 
= thus it enters at 1, comes 
a out at 2, goes back to 3, 
comes out at 4, goes on 
to 5, comes out at 6, 
and then goes forward to 
7, out at 8, through to 9, 
and then back to 7, and 
so on, as indicated by 
the arrows [6). 

Saar aN ling, 
various styles of felling, 
one being that shown on 
page 150; the form 
generally used by tailors 
is that shown in 7. The 
neodle is inserted in the 
under material quite close 
to where it has come out 
on the upper material ; 
it is then brought forward 
the length of one stitch 
and brought close to the 
edge of the upper material, 
thus enter cloth at 1 close 
up to the lining, come out 
of lining at 2 close up to 
the cloth. This is used 
for securing lining, etc., 
to the main part of the 
garment. 

TackiNe. Various forms 
of this stitch are used 

tailors; we merely 
t give the style most 
8. used for pockets. It 

is generally done with 

twist. First put in at least three stitches over 
and over, of sufficient length, say, } in. to } in.; 
this goes through cloth and linen, and its object is 
to make a very secure ending to the pockets. 
The long stitches being put in, — to 
up the needle close to the end of the tack, then 
put it through on the other side of the twist, and 
so hold it down; repeat this as larly as 
possible until the entire length of the tack has 
covered with these over and over stitches (8). 

Burronnote Stitcx. The buttonhole bei 
cut of the correct length, first put in a bar 
either of gimp, four-cord thread, or double twist, 
as shown by the double line. Now start from 
the left-hand end of the top side, insert the 
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1 
7 
5 
4 
3 
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bring the 
twist up and cast it over the needle from left to 
right, and draw the needle up at such an angle 
as will raise the “ purl” the desired amount. 
The stitches in a buttonhole should be regular 
both in depth and width, and the hand should 
always be drawn up at the same angle #0 as to 
retain regularit purl.” The stitches at the 
eye may be a little closer together, and the 
“purl” brought a little higher than the other 


parts. - The end of the hole is finished with 
three over-and-over stitches and three “ purl ” 


there; they are 
then drawn to- 
gether and 
the edges 
ing bitten up 
to make a good 
finish [9]. 
MACHINE SEw- 
Of the 
various kinds of 
stitches made by 
sowing machines, 
the lock atitch 
alone needs com- 
ment. The 
machine stitch is 
made by the 
twisting or in- 
terlocking of two 
threads, and 
great care ia 
necessary in the 
adjustment of 
the tensions of 
the two threads 
to ensure getting 
the machine 
stitch at ita beat. 
It is illustrated 
in 10 C is the 
needle, with eye 
near the end, 


ran’ athread | — * 8 8 
A. Bis the double 


thickness of cloth E — —— 
to be seamed, a ae — — 
ees 





Finisneo *% 





~~ bide 
GACH ANDO FORE STITCH 


* Basi — of S 
uttle with J cw 
thread coming v — 
out of the top at 
E, F shows the 
last completed stitch, the tensions being arranged 
— as to — exactly in the — of the two 
yers, thus ensuring the most ible elasticity. 
In 11 we show how the stitch is formed when the 
lower tension is tight or the top much too loose, 
the result bei that the least strain anape the 
thread, and the stitches go. A good stitch 
—— the same on both sides. 
tretching and Shrinking. The peculiar 
formation of the wool fibre enables the tailor 
to atretch or shrink different of the cloth 
by the use of moisture and a hot iron. This is 
em in various of garments, but in 
trousers it is pringi used at the bottom of 


— 
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4—14, DETAILS OF TROUSER-MAKING 
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sides and the thighs 

‘Principle the same wherever it is used. 
the c over at the part to be shrunk, 
and then — round so that the 
orms puckers. 
work it round as shown by 
the form desired has been im 
part shrinks a ee 
should be turned over and the operation — 

The Making. First e 
lays with marking threads, then i 
bottoms—some tailors do this before they are 
seamed, others do 
it at a later stage. 
Put in the stays 


for the ket in 
top sida. and 
stitch the mouth 
about 6 in. deep. 
Put a piece of 
linen on the fork 
of top side [18]. 
Now haste the 
seams, keeping 
the balance marks 
together; ream 
them together 
either hand 
or machine, but 
always seam five 
or six inches down 
from the top of 
leg by hand ; press 
open the seams 
and put linen 
stays on for the 
pockets at B, at 
the back of the 
facings that have 
been sewn on at 
that part. Put 
canvas round the 
top, as at A, 
seam on the 
button-catch on 
the right side to 
within 2 in. of 
the fork, and put 
linen down the 
back of this to 
take the buttons. 


11 Now make up 
the fly, and line 
the front at that 
part of the left top side with silesia. Work five 
buttonholes as marked in 14. Baste up the 
fly, make up and put on the pockets, having 
tacked the top and bottom. The pocket is 
felled to the facings of the top side, and to the 
linen and facing of the under side. Stitch on 
the fly and continue the stitching round the tops. 
Bind the tops, press them, and sew on the buttons. 
Close the seat seam and tack the fly with some 
neatly “prickced” stitches. Press the seams, put 
on the waistband and crutch linings, and 

turn up the bottoms, making the length of leg 


to measure. The trousers are now 
Continued 
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The Celtic Fringe. A Survey of the Beginnings and Evolution of the 
Peoples of Scotland, Ireland, and Wales. Their Rulers and Early History 





By JUSTIN McCARTHY 


]t is time that we should take some account of 
,the countries which have been, almost as far 
ap authentic history goes back, regarded by the 
world in general as associated in locality, in 
dealings, and in destiny, with the history of 
say apy We sy begin with Scotland. 
tland. e learn something of this 
region from Roman records and especiully 
from the writings of Tacitus, the Roman his- 
torian, who died nearly a hundred years before 
the Christian Era. The Romans gave the name 
of Caledonia to that part of Scotland which 
was north of the Wall of Antoninus. More 
recent accounts, some of them recorded by the 
Venerable Bede, tell us that this region was 
made a place of settlement by an invading 
tribe from Ireland, who gave it the name of 
Scotia. The earliest invaders of Caledonia 
appear to have been Celtic tribes called the 
Scuths, or Scythians, who were later known as 
the Scuths or Scotti. The Scotti, who passed 
to Caledonia from some parts of the coast of 
Gaul, drove the Caledonians and the Picts, 
who are by some historians said to have been 
the earliest inhabitants of Scotland, into the 
north of the country, and according to these 
authorities it was from the names of the invad- 
ing Scotti that the inhabitants of that part of 
the country, and afterwards of the whole of 
the northern region, came to be designated 
Scots. 

The Romans under Agricola invaded Cale- 
donia some eighty years after the Christian Era ; 
and the Wall of Antoninus was built to secure 
the Roman conquests at a later period. 

The Scottish Line of Kings. We 
may pass rapidly over these early develop- 
ments of Scottish history. The Norwegians 
invaded Scotland; the Danes also made invasion 
but were finally driven out. The Northern 
Scots had kings of their own. One of these 
was Duncan I., grandson of Malcolm IL, 
whose name haa been made to live for all time, 
not by chronicle or history, but by the drama. 
Duncan I. was murdered a kinsman of his 
named Macbeth, whom Shakespeare has made 
immortal. Macbeth was, according to chronicle 
as well as to Shakespeare, defeated by the 

ightful heir to the throne who had the assistance 
of Edward the Confessor, and Macbeth himself 
was killed by Macduff at Dunsinane. The 
battle of Waterloo is hardly more of a reality 
to the modern mind than this struggle at 
Dunsinane has become through the genius of 


— greatest poet. 
were many struggles afterwards between 
England and Scotland, and the Scots resisted 
for a long time the attempt of the English 
sovereigns to make one common kingdom of 


the two countries. The lish e 
began to spread itself — the eee 
parts of the Caledonian region, and the south 
of Scotland appeared to be fairly on the way to 
incorporation with the north of England. For 
a time, indeed, it seomed as if the tendency 
were for Scotland, as a whole, to accept the 
overlordship of the English rulers according 
to the system which, as we have already said, 
prevailed for the time between the most powerful 
monarch of England and cach of the minor 
sovereigns, who atill claimed rule over separate 
dominions. Scotland came, however, before long 
to establish a royal line of sovereigns whose 
supremacy was generally acknowledged among 
the Scottish people. 

Englieh Settlement in Scotland. 
Malcolm III. known as Malcolm Canmore, 
the eldest son of the Duncan whose reign was 
brought to an end by Macbeth, proved him- 
self after the defeat and death of the usurper 
to be one of the most powerful and most 
beneficent rulers Scotland had evor known 
during her existence as a separate kingdom. 
Malcolm came to the throne in 1057 a.p. He 
had lived for o long time in England, had 
married an English Princess, Margaret, the 
nixter of Edgar Atheling, and this marriage 
led to the settlement of a large number of 
English residents in Scotland ; to the spread 
of English commerce and the English language 
there, and to a friendly feeling, for the time at 
least, between the people of the two countries. 

This tendency of Englishmen to settle in Scot- 
land and to spread their trade, their business, 
and their language there was much increased 
by the many severe and almost despotic measures 
introduced by William the Conqueror into hir 
English kingdom with the — of hia 
Norman followers, measures which, as we have 
already seen, were felt to be oppressive in many 
parts of his dominions. 

Malcolm III. Malcolm Canmore appears 
to have been a man of generous character, 
with an understanding much in advance of 
most of the rulers belonging to his day. It 
was his constant endeavour to maintain, 44 
far as possible, the national usages of his country, 
and to promote the love for music and poetry, 
and — in general which have always 
been characteristic of the different varietses 
of the Scottish race. He had also a strong 
desire to mould those different varieties of the 

ple into one common nationality, and 
to maintain Scotland, according to its limits 
as then marked out, as one distinct and inde- 
pendent kingdom. In sll his plans he was 
greatly assisted by the generous efforta, the 
attractive ways, and the ~ thoroughly noble 
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nature of his wife, who since she had become a 

ish Princess herself ever 7 
pathetic with the Scottish people and i 
traditions. Ware were still — going 
on in those disturbed days ; Im himse 
was killed on the battlefield in the year 1093, 
and his wife survived him only by a few days. 
After their deaths the country, for a while, 
seemed to be growing more and more u 
English influence, but the union of the two 
kingdoms waa yet very far off. 

he Evolution of Caledonia. We 
shall tell during this course how the inter- 
vening period was marked by a succession of 
fierce struggles between the Scotch and the 
English, and how it brought to the front some 
illustrious Scotchmen, kings and _ military 
leaders alike patriotic, whose names will live 
for ever in history. For the present our pur- 

is to trace the gradual emerging of Caledonia 
rom its dawn, through its legends and ita 
traditions, into the clear light of distinct nation- 
ality and established historical record. An 
atmosphere of the tic, and in a certain 
wenae of the artiatic, prevailed throughout 
the story of Scotland from ita opening page. 
The physical character of the country, with ita 
high mountain ranges, its lakes and ite rivers, 
ita caverns and its woods, all compressed into 
such narrow compass by the imprisoning waves 
of ita t surrounding seas, seemed to mark 
it out as the natural home of the legend, poetry, 
and romance. For a long time ita literature 
and romance, its poetry and its prose were 
mainly appreciated in Scotland itself, and were 
but little understood across what was then 
regarded as the English frontier. There waa, 
in a much closcr sympathy between 
Scotland and Ireland, between Scotland and 
Franoe, and even between Scotland and some 

of Germany—of the Teutonic races, that 
is to asay—than between the Scottish people 
and their English neighbours. At the time 
which we have now reached in this history 
there were merely evidences—and only in its 
later days—prophetic of the great change which, 
after many fierce interruptions by warlike 
struggle, were to unite the two peoples under 
one crown and one state system. 

The Story of the Irieh People. The 
opening of the history of Ireland opens also the 
story of a race which for centuries seemed little 
likely ever to come into congenial union with the 


people of England. In the case of Ireland, as in 
that of Scotland, we have to rely on legend and 
tradition for much of the story which is now 


commonly and reasonably accepted as authentic, 
reasonably because what we from legend 
and tradition shows itself in full accordance with 
the national development described in genuine 
and authoritative record. The Irish people, like 
the Scotch of the — like the peoples of 
Wales, of the Isle of , and the northern parts 
of France, appear to have been of Celtic origin. 
Rat ‘we have w large amsant of literary lore 
in Ireland which would take us back to a still 
more distant age of the world’s development. 
One of the treasured legends of Irish iti 


Greek Settlers in Ireland. Another 
8 tells that Ireland was occupied by 4 
whole colony of settlers who came from Greece 
and are even now known in Irish histery as the 
Tuatha de Danaan, a name still familiar and 
treasured in Irish romance and even in Irish 
history. This Greek race is said to have made 
its home in Ireland for many centuriess Of 
course we are not bound to accept this legefid 
any more than that of the Phoenician settlement 
as a distinct and authentic part of Ireland’s 
developing history ; but it may be safely said 
that hen such legends become — of the com- 
mon belief of a people the Ack ability is that 
they must have had something of reality to 
impress them thus on the national memory. 
Even the most practical historians see reason to 
believe that much in the national characteristics 
of the Celtic Irish during past centuries, and, 
to a certain extent, down to our own time, 
suggests the probability of an ancestry comi 
from some sunnier region than that of Irelan 
itself. The habits of the Irish peasant even in 
our own day suggest that he must at some time, 
however remote, have had an ancestry coming 
from a land where life was mainly passed in the 
open air. 

The early literature of Ireland is saturated with 
ideas which seem to belong to lands where the 
supernatural and the miraculous are familiar to 
the life of the human being; and its popular 
story-telling concerns itself almost unceasingly 
with fairies and goblins, with supernatural 
visitations, and with haunted rivers, lakes, 
caverns, and mountain-sides. 

The Milesian Masters of Ireland. 
As we follow the history of Ireland’s develop- 
ment, we are told that the island was occupied 
by the Milesians, a people of eastern race 
who had been settled for a long time in Spain, 
and were in the course of their adventurous 
career taken by the desire to make themselves 
owners of Ireland. They invaded the island, 
defeated finally the descendants of the Phoenicians 
and Greeks who were still rulers there, and made 
themselves masters of the land. Then there 
came, according to this still legendary history, 
a struggle between two of the leading Milesian 
chiefs which ended in one of them killing the 
other and then declaring himself king of the 
whole country. The Milesian sovereigns who 
sucoeeded this first ruler are said to have been 
118 in number, and a large amount of early 
Celtic literature, both poetry and prose, 1; 
devoted to their reigns. 

Gradually we come to the Oasianic legends 
which tell of the adventures of Fingal, or Finn, 
as he is called more habitually in Irish story. 
In due course of time the Trish people seem to 
have divided themselves into a sort of commun- 
istic rule under the leadership of a number of 


elected chieftains, or so , and with a 
Druid priesthood, who before the days of Chris- 


tianity undertook the religious teaching of the 


people—a religious teaching proclaiming some- 
what vaguely the existence of a ruling spirit, 
the personality of which was typified for mortal 
eyes by the presence of thesun. The population 
was for a long time divided into septs or clans, 
the chief of each sept recognising the predominant 
authority of the chief elected to reign over the 
whole island. The Brehons, as the official 
judges and expounders of the laws were termed, 
were, as well as the chieftains and even the 
sovewpigns, elected to hold their position. The 
authentic history of Ireland may be said to have 

with the time when Christianity took 
possession of the island. 

St. Patrick. The first great name which 
comes up in Irish history after Christianity had 
begun to spread itself over the world is that 
of St. Patrick, the patron saint of the island. 
Patrick is said to have been, in his early youth, 
sent as a slave from Gaul into Ireland, having 
been captured by pirates engag:d in the slave 
trade of those days. Even during his time of 
servitude he appears to have conceived a great 
affection for the Irish people. Long after, he 
made his escape to France, and from there to 
Rome, where he rose to a high place in the 
Christian Church. He returned to IJreland 
about the year 430 a.p., and began to devote 
himself to the teaching of Christianity there. 
Later on Ireland was invaded by the Danes, a 
race who, at that period, made themselves 
famous far and wide by their many daring 
and successful enterprises in invasion. ‘The 
Danes were the rulers of Ireland for more than a 
century. Their rule came to an end, as most 
auch foreign settlements do, by the rise of the 
one man whom nature seems to have destined for 
such a work. This man was Brian Boroihme, 
or Boru, brother of the king or chief of Munster, 
the southern division of the island, one of the 
most popular men in the country, whose name 
has given birth to a whole literature of history, 
rom&nce, and po>try in Ireland. Brian had the 
genius of a soldier as well as of a statesman. 
He organised an army in 968 which completely 
defeated the Danes. That defeat was followed 
by another and another until the Danes were at 
last brought to a condition which made them 
willing to accept for the time the terms of the 
conqueror, and to content themselves with 
living in certain of the seaport towns, where 
residence was permitted to them so long as 
they made no effort at ‘the reconquest of 
territory. 

Brian as Ruler. Brian became convinced 
that his country would do better if united into 
one state under the rule of one sovereign than 
it could do under the rule of the separate 
chiefs. The whole course of his career fairly 
justifies the belief that his opinion was guided 
in this matter by purely patriotic considerations, 
and not by any ambitious desire to be raised 
to the rulership of the whole country. But 
this elevation naturally took place, amid the 
enthusiasm of the whole Irish people. Brian 
proved himself a wise, and, m every sense 
a most admirable ruler. He maintained peace 
and order throughout the whole land, and 
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Trish literature is full of legends and poems which 
tell of the marvellous security prevailing through- 
out the whole island during his rule. 

Brian had twelve years of a peaceful reign, 
then a rebellion was organised among those of 
the Danes who remained in Ireland, and the 
result was another invasion, Denmark secking 
once again to conquer the island. Brian was 
now growing old, but he soon proved that he 
had not lost his courage and the military genius 
of his early days. 

Ireland Divided into Provinces. He 
stirred up the whole country into energetic 
measures of defence, and took command of the 
forces himself. On the battlefield of Clontarf, 
ever since famous in Trish history and romance, 
he encountered the Danish army on Good Friday, 
1014 A. D.. and inflicted on it so crushing n defeat 
that it put an end to all peril of any further in- 
vading expeditions from Denmark. The battle 
was not gained without heavy sacrifice to the 
Irish cause, for Brian himself was killed after 
the struggle had long passed its turning-point. 
Brian, who was always careless of his own sifety, 
assumed too hastily that the danger was all over 
when he had seen the Danish troops disperse 
in flight. He was recognised and killed by the 
Danish leader in his own tent, where he had gone 
to offer up a prayer of thanks for his country's 
victory. His death was in every sense a heavy 
loss to his country, for there was no one to 
succeed who could maintain supreme dominion 
over the whole island. 

Ireland was once again broken up into four 
separate divisions, the provinces which we now 
know as Leinster, Munster, Connaught, and 
Ulster. The rulers of each of these divisions, 
while professing a nominal allegiance to the 
sovereign chief, governed their own states 
according to their own ideas, and there followed 
an era of civil war. Dermot: Macmurrough, 
King of Leinster, carried off the wife of the Lord 
of Brefny. Brefny made war upon his betrayer, 
and Rory O'Connor, the last king of Ireland, 
espousing his cause, Dermot had to fly tho 
country. He hastened to Acquitaine, where 
Henry IL. of England then was, and doing him 
homage, asked his help. In response to his 
request some of the Norman barons, under the 
famous ‘“ Strongbow,” invaded Ireland. Even- 
tually, Henry If., becoming impressed with 
the idea that he was aiming at rivalry 
with him, recalled Strongbow, who re- 
turned to England and came to an under- 
standing with the king. The result was that 
Henry himself Ied a great army into Ireland 
and, subduing all resistance, made the country a 
conquered part of his dominions. The history 
of Ireland is, from that time, associated with the 
history of Great Britain. 

The Early History of Wales. Our 
course now brings us to the history of Wales. The 
Welsh people were known in the dawn of history 
as the éymri, the word meaning “ fellow country- 
men,” and the Welsh country was called by the 
Romans “ Britannia Secunda,” the words Welsh 
and Wales being merely gradual corruptions of 
phrases used by conquering invaders—Teutons 
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especially—to describe anything foreign to them. 
Alter the Roman eae had come 
to an end under the Emperor Honorius, Vortigern 
was elected king of that part of Great Britain 
which came more lately to be distinctly designated 
us Wales. Vortigern, as we already know, is said 
to have invited the Saxons into Britain to help 
him against the Picts and Scots, but the Saxons 
made use of this invitation in order to become 
masters of the whole of South Britain; and to 
carry out this work of conquest they obtained 
the assistance of reinforcements, of which the 
Danes constituted an important part. In Wales 
itself a strong resistance was made, and many 
of the populations of South Britain found 
shelter there, assisting the Welsh to maintain 
themselves against all intruders. The nature 
of the country, with its mountain ranges and 
its easily-defended passes, enabled them to hold 
the Welsh territory against hostile invasion. 

The British Invasion of Wales. Thus, 
from about the year 450 a.p., the Welsh 
were able to keep themselves in something like 
isolation, until Henry II. invaded the country 
in 1157 and put a great part of South Wales 
under the dominion of Britain. The long inter- 
val of isolation enabled the Welsh to develop 
their national characteristics, and to cultivate 
« literature and a music entirely their own. 
Ditring that long interval the history of the 
country resolves itself mainly into struggles 
between the various princes or chiefs, who 
claimed dominion over some part of the land, and 
each of whom was almost always trying to extend 
his dominion at the expense of some neighbour's 
territory. There were also frequent struggles 
going on between Welsh chiefs and the rulers 
of border states on the English side. The 
border lines between England and Wales were 
but indistinctly marked, and gave rise to a 
variety of disputes onding in war. 

Christianity found early recognition in Wales. 
The Welsh have been always regarded as a people 
who from almost the earliest Christian days were 
ever permeated by the religious principle, 
although divided on many other questions. 

Union of England and Wales. The 
peculiarity of Wales's geographical situation 
made it all but impossible for her long to retain a 
position of actual independence. She was made 
up, for the most part, of races having no affinity 
with the early ancestry of the British people. 
The same has to be said of the Irish and the Scots ; 
but Treland was, at all events, a separate island, 
and the border-line of Scotland was much more 
distinctively marked in its position and _ its 
geographical construction than that which 
divided Wales from England. The early history 
of Wales in ita struggles with England is there- 
fore difficult to trace with precision. 

In 1282, King Edward I. subdued the whole of 
Wales, and the death of Llewellyn, the last 
Welsh sovercign, brought the independence of 
Wales as a separate reali to an end. When all 
hope of further resistance on the Bak of the 
Welsh people had been abandoned by them, 
an agreement, known as the Statute of Wales, 
was devised by the conquerers and had to be 
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acce by the conquered. This statute pro- 
claimed that “ Divine Providence has now 
removed all obstacles, and transferred wholly 
and entirely to the King's dominions the land of 
Wales and its inhabitants, heretofore subject 
unto him in feudal right.”” The long struggle 
between England and Wales was marked by 
many brave and desperate efforts at resistance 
on the part of the Welsh, and a whole literature 
of picturesque and romantic incident has grown 
out of the events of those days. The ¢Velsh 
people appear through all the vicissitudes of 
their history, and even long after the rule of 
England had been established beyond dispute, to 
have maintained their national character and the 
resolute independence of their national ways. 


The First Prince of Wales. The son 
of Edward, who was born at Carnarvon Castle in 
1284, was the first of the Royal English stock 
to whom was given the title of Prince of Wales. 

With that event it may fairly be said that 
the history of Wales as an independent State 
came to an end. This does not mean that the 
nationality of Wales, any more than the nation- 
ality of Ireland or Scotland, became absorbed 
into that of England, or even that there were 
not many subsequent efforts to reassert the 
separate state nationality of each of these 
three countries; but only that there came a 
time when, for the historian, Ireland, Scotland, 
and Wales become parts of the kingdom of 
England, and that time was marked for Wales 
by the event which we have just recorded. 
Mr. Green, in his ‘Short History,” tells us 
that. ‘from the earliest moment of his reign 
Edward I. definitely abandoned all dreams of 
recovering the foreign dominions of his race, to 
concentrate himself on the consolidation and 
good government of Britain herself.” Mr. 
Green goes on to say that “ with the reign of 
Edward begins modern England, the England 
in which we live,” and he adds that “it is not 
that any chasm separates our history before it 
from our history after it, as the chasm of the 
Revolution divides the history of France.’ 
But Mr. Green shows that the development of 
the four nationalities makes from that time, 
in literature as well as in political government, 
the movement of one great State. 

The Isle of Man. Something has to be 
said in this course about the islands which, 
like Ireland, have been for centuries regarded 
as parts of the English Kingdom. The Isle of 
Man, of which there is no authentic history 
until about the sixth century, was, from that 
time, ruled by Welsh kings. Near the end 
of the ninth century it was invaded and annexed 
by the Norwegians, led by Harold Haarfager. 
The Norwegians, as we have seen, were ever in 
quest of new realms to conquer. Man was 
ruled by Scandinavian kings until 1266, when 
Magnus, King of Norway, ceded to Alexander 
Ill. of Scotland the possession of this much 
tried little island which seemed to have the 
fatal gift of ever attracting new invaders. 
the death of Alexander the inhabitants of Man— 
probably feeling a desire to have their island 
occupied, if it must be occupied by strangers, 


wt least by strangers who were nearer to them 
in position and in ways than Norwegians or 
even Scots—invited King Edward J. of land 
to take’ ion of it in 1290. Under some 
such conditions the Isle of Man remained for 
a long time, being treated as if it were one of 
their own pnder the dominion of the over-ruling 
Monarch. The island into the ownership 
of the House of Stanley in 1406, when it was 
granted to that house in tuity. They 
were called Kings of Man until 1651, when the 
title was changed to Lord. The Isle of Man 
was held at times by other great. houses under 
this singular method of proprietorship until at 
last the British Parliament found it more 
becoming and convenient to buy out the exist- 
ing owner of the land, and to make the Isle of 
Man a part of the British Kingdom. This was 
done in 1765. 

The history of the island contains many 
interesting chapters. In 1651 the Countess of 
Derby of that day held the island for a time 
against the whole strength of the Parliament 
forces. The first Bishopric of Man is believed 
to have been founded at a very early period in 
the spread of Christianity, and there are legends 
which maintain that St. Patrick was the founder 
of the Sec. The Isle of Man has an independent 
legislative body of its own called the Tynwald. 
It is — of two Chambers, one made up 
of the Governor and the Council, and the other 
known as the House of Keys, whose acts receive 
the Royal assent. In many chapters of its 
history the Isle of Man is as picturesque aa in 
its natural formation, and it has attracted much 
notice in romentic literature. 


The Small Islands. The Channel 
Islands—Jersey, Guernsey, Alderney, and Sark— 
were invaded and occupied by the Romans and 
were thus held until nearly 400 years after the 
birth of Christ. Rollo, a leader of the northmen, 
captured the Channel Islands and afterwards 
constituted them a part of the Duchy of Nor- 
mandy, a possession which he had obtained 
from the King of France ; but they were mado 

rt of England’s kingdom by Rollo’s successor, 

illiam the Conqueror. Alderney and the 
other Channe! Islands were acquired for England 
by William the Conqueror at the same time— 
1066. The Hebrides, the western islands of 
Scotland, find frequent mention among early 
Roman writers, and were known to Pliny as 
the Hebudes. These islands were occupied 
for a long time by the Norwegians, but were 
yielded to Scotland in 1264, and formally 


annexed to the Scottish Crown by James V. 
in 1540. The reading world of modern days 
probably owes its chief interest in these northern 
islands to James Boawell’s *‘ Journal of a Tour 
to the Hebrides with Dr. Johnson,” published 
in 1785, devoured at that time by the greedy 
admirers of everything that came from or had 
association with Samuel Johnaon, and even 
still holding a hlace on the shelves of most. of 
our libraries. 


The Isle of Wight, The Isle of Wight. 
has undergone probably more conquesta and 
re-conquests than any other of those islands 
whose history we have just been sum- 
marising. It was invaded by the Romans 
under Vespasian, in the reign of Claudius, 
and was called by the Romans Vecta, or 
Victis, Then, when the strength of Rome 
was beginning to decline, the Saxons took 

ssession of it, somewhere about 530 a.p. 

he Saxone held it in their keeping for nearl 
two centuries and a half, and it afterwa 
came into the possession of the Danes, who 
occupied it for a considerable time, then left 
it, but after a long interval made themsclves 
masters once again and ruled it for another 
long period. The French took a fancy for it 
and made it their own in 1377, and, indeed, 
made several subsequent. attempts to regain 
it; but after the Norman conquest it was brought 
under the dominion of the English Crown. 
Henry VI. assigned the rule of the island to 
an English Peer, whom he actually crowned 
King of the Isle of Wight, after the fashion of 
those days for the creation of minor sovereigns 
under the over-ruling monarch. Charles I. 
was a prisoner in Carisbrook Castle for some 
months before his execution. The island has 
many interesting remains of the past which are 
yet to be seen there. Near to Carisbrook 
Castle there still are the remains of a Roman 
villa, while the foundations of u much larger 
Roman building have quite lately been dis. 
covered, the pavements of which retain ample 
evidences of that Roman architectural art 
which prevailed in the classic days. The 
castle was strengthened in all its defensive works 
at the time of the Spanish Armada, and it is, 
indeed, one of the most interesting historical 
buildings of the distant past. 

From this rapid survey of the story of our 
islands it will be seen what an intermingling of 
various races has gone to make up the popula- 
tions which now form the centre of the British 
Empire. 


Continued 
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ELECTRICITY GLOW-LAMPS 
18 Incandescence by the Electric Current. Manufacture of Glow-lamps. How 
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Efficiency and Candle-Power. Use of Shades 





By Professor SILVANUS P. THOMPSON 


was the introduction of the commercial 
incandescent Jamp, in 1880-1881], that first 
called for the supply of electricity on a 
large scale from central stations. Years 
before, electricians had known that current 
passing through a thin wire would heat it, 
and that. under certain conditions it. could 
be made to glow, but. the difficulty had been 
to find a substance which could be kept at a 
glowing temperature for great. 
lengths of time without melting 
or becoming disrupted. Most. of 
the metala were, of course, out of 
the question, because they melt 
soon after they reach the tem- 
perature at which glowing occurs, 
and the only metal which was 
ever used to any extent was 
platinum ; but this was uns.ctis- 
factory, as with variations in 
voltage above the normal the 
melting temperature was too 
easily reached. The substance 
to which inventors then turned their atten- 
tion was carbon, this having the highest 
melting-point known. The difficulties to be 
overcome were, first, to obtain it. in the form 
of a fine wire or filament, and then to seal it into 
a globe from which the air had been exhausted, 
for carbon even at a red heat rapidly combines 
with the oxygen of the air to ohn the well- 
known carbonic acid gas. Early in 1879, Swan 
exhibited «a vacuum 
lamp having within it 
a carbon wire only 1 
millimetre thick. Within 
a few months thik was 
suporseded by lamps 
having thinner filaments 
made from thread or 
paper carbonised. To 
perfect. the filament, 
many forms, including 
parchmentised cotton 
thread (Swan) = and 
bamboo fibre (Ed’s)n), 
were tried; but at the 
present time all makers 
use practically the pro- 
cess briefly described in 
the following paragraph. 

The Present-day 
Filament. Best 
bleached cotton-wool is dissolved in a warm 
solution of zinc chloride in water. The mass 
which results has the appearance of thick treacle, 
and must be freed from air bubbles and uncom- 
bined water by being placed in a vacuum. It is 
then squirted under pressure through a glass 
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nozzle, and passes into a mixture of methylated 
alcohol and hydrochloric acid, whch removes 
all the water from the jelly-like thread. This 
thread contains the carbon which is going to 
form the incandescent filament, but it is at 
present in a state combined chemically with 
hydrogen and oxygen, and intimately mixed 
physically with zinc chloride. It is, in fact, a 
thread of celluloid. The next process is to wind 
this flexible thread upon blocks 
to give to the loops the shape 
which they will afterwards have 
in the lamp. The blocks are 
then packed tightly in boxes with 
charcoal dust, and the boxes con- 
taining them are subjected to a 
gradual and prolonged heating 
up to 2,000° C., during which 
the celluloid is transformed into 
a shiny and extremely flexible 
black filament, which is almost 
as hard as diamond. 

Flashing the Filament. 
The preparation of the filament is, however, 
not yet complete. We pass over the details of 
gauging and cutting, and reach the stage when 
it is almost ready to be inserted in the bulb. 
In order to make a final adjustment of the 
resistance of the filament, and also to thicken up 
any places of reduced diameter, it is mounted in 
a stand, a bell jar is lowered over it, and the air 
is exhausted prior to the introduction of a 
volume of a  carbon- 
aceous vapour such as 
that of benzine. On 
the filament being 
heated by passing cur- 
rent through, the vapour 
deposits some of its car- 
bon upon the filament. 
If any part of tho 
filament be smaller in 
diameter than the rest, 
this part, on the passage 
- of the current, will be 
i hotter than the other 
parts and so will receive 
a greater deposit of 
earbon. The filament 
is then ready to be 
sealed into the bulb. 
Some makers do not 
now use the flashing 
process, but simp'y standardise the filaments 
by careful selection. 

Exhausting the Lamp Bulbs. Ordin- 
ary air-pumps never exhaust the air completely 
from a bulb, but leave a residuum. It was the 
invention of the mercurial air-pump by Sprengel, 


and its ey ene by Crookes and by Stern, 
which enabled Swan to produce the first well- 
exhausted glow-lamps. For many years all glow- 
lamps were pumped out by mercurial air-pumps, 
use these alone gave results sufficiently near 
to a perfect vacuum. But about six years ago it 
was found possible to employ improved mecha- 
nical air-pumps, the last trace of oxygen in the 
bulb being subsequently 
removed chemically by 
the introduction into 
the “lamp of a minute 
quantity of phosphorus. 
Physics of the In- 
candescent Lamp. 
Considered from the 
point of view of energy, 
the incandescent lamp 
is @ piece of apparatus 
for transforming elec- 
trical energy into light a 
energy. Asis usual in 
any transformations of 
energy, a certain amount 
goes to waste as heat. In the present case 
the energy which is wasted is many times that 
which is usefully applied, and consequently we 
may hope for very great improvements in 
the economical manufacture of light from 
electricity. By immersing a lamp in water 
and measuring the heat given to the water, it 
was found that from 4 to 
5 per cent. of the electrical 
energy only had_ been 
turned into light, the rest 
being given out as heat. 
The efficiency of a lamp 
is not, however, — 
in this way, but by the 
number of watts required 
to produce each candle- 
pore of light that the 
amp gives out. The energy 
we give to the lamp per 


— 


second is measured, of 
course, by the current 
multiplied by the volts— 
i. e., the watts [page 292]—while 
the amount of light is ex- 
pressed by comparing it with 


a standard candle; and so the 
““watta per candle” becomes a 
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whether the lamp comes up to the required 
efficiency under these conditions. It is im- 
portant to inquire what happens when the 
voltage applied to the lamp is more than that 
specified. With an increase of voltage we have 
& corresponding increase of current. This 
larger current will raise the filament to a higher 
temperature, and as carbon, unlike all the 
metals, has a negative 
temperature coefficient 
Lpage 671), the resistance 
of the lamp is decreased 
and more current flows, 
— tending, therefore, to 
raise the temperature 
still higher. The rise 
in temperature is thus 
more than proportional 
to the rise in voltage. 
If to this we add the 
fact that incandescent 
bodies show very much 
increased amounts of 
light for slight increases 
of temperature, we shall readily understand that 
by a slight rise of voltage we may easily double 
the amount of light emitted hy the incan- 
descent Jamp. As a matter of fact, it is found 
that the candle-power of a lamp is roughly 
proportional to the sixth power of the voltago— 
t.e., if we increase the voltage at a lamp trom 
2 100 to 102 we increase the 
| candle-power from, say, 
;,C 100 to 100 x 102 x 102 

ecg: Wa x 102 x 1092 x 102 x 
1°02 ( = 112°6 ), and we can 
double the candle- power by 
increasing the voltage about 

~ 12:2 percent. As we are 
getting much more light for 
this small increase in current 

it follows that the lamp 

is working more efficiently. 
That this is so is seen 
from the following table, 
which is compiled from 
actual tests. A column 


7 
— — 


— — — 


\ giving the candle-power has also 
been added, andto give a better 
idea of these variations the figures 
have been plotted in 182. 
















very convenient way of expressing eae 6 

er quality of a — When new, — | Power, | eundle-power. 

a good lamp should require about — — 

3°5 watts per candle. Thus, a * — | * 

16-candle power lamp will take 65 3533 

about 56 watts, and if it is a 11-9’ 4°24 

100-volt lamp the current required 185. LIGHT DISTRIBU- 16-0 3° 

will be 0°56 ampere. TION FROM SHADES IN Aa te 
Voltage, Candle = power, ————— 

and Efficiency. In the manufacture the The Ageing of sy ar pie 

filament of a lamp has beon so gauged as regards Lamps. The considerations in the preced- 


length and diameter that on applying at ite 
terminals the voltage at which it is marked 
it will take such a current as will cause it to give 
out the candle-power at which it is rated. The 
quality of the carbon in the filament determines 


i ragraph lead up to another point. If 
the ianipe ae so much more efficient as regards 
energy consumption when they are run at s 
higher voltage than that stamped upon them, 
why do we not run them at this increased 
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voltage ? The reason is that all incandescent 
lamps, whether gas or electric, deteriorate with 
ure, and this deterioration is the more rapid 
the higher the temperature at which they are 
used. The life, or the time during which an 
electric lamp will burn before breaking. when 
used at normal voltage, may be anything from 
1,000 to 2,000 hours. During this time, how- 
is slowly losing its power and 
efficiency, and it may be advisable to discard 
it long before it would — break. The 
deterioration appears to be due mainly to 
two causes: (1) a decrease in the conducting 
quality of the carbon, so that ita resistance 
gocs up and its surface becomes Jexs powerful 
in emitting light ; and (2) the few millions of 
molecules of gas still left in the bulb after the 
exhaustion process, in their violent. to-and-fro 
movements, impinge upon the white-hot carbon, 
convey particles of it away and deposit them 
on the surface of the bulb. The decrease in power 
and efficiency is shown in the following table, 
from which curves in 183 are 
plotted. The figures are compiled 
from experiments carried out on 
forty-cight =. 200-volt’ lamps of 
various manufactures : 


ever, the lam 


Watta per 
ep. at end 
of run. 


Time of — | 
burning: in | 
hours, 


Candle power | 
at end of time. | 
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CENTRATING 





Deterioration of Lamps. Now, with 
regard to the increased efficiency at higher 
voltages, because the lamp is being used more 
violently, we should expect that the deteriora- 
tion would be more rapid. Such is, indeed, 
the case, and it is found by experiment that a 
lamp run at 10 per cent. above its normal 
voltage runs for only about twelve hours. The 
following table shows very clearly the marked 
decrease in life which occurs when lamps are 
run at. voltages which are within the voltage 
varintions allowable in ordinary house supply : 

The table demonstrates 
that it is false economy 
to over-run lamps, and 
— also shows how im- 
portant it is to have 
the voltage kept as con- 
stant as possible. In 
places where energy is 
cheap—say, Id., 2d., or 
3d. per unit—it may be worth while to over- 
run lamps slightly, because an extra expense 
in renewals can be more easily allowed. In 
places where the price is above 3d. per unit, 


Percentage > Percentage 
of Normal | of 
Voltage. =. Normal Life. 
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BUTING LIGHT 





SHADE FOR CON- 


it is generally best to run the lamps at the rated 
voltage and to throw them away after they have 
been in use some 400 or 500 hours, because, after 
this, running expenses will soon amount to the 
cost of a new lamp. 

The Use of Large Lamp-bulbs. To 
reduce the amount of blackening on the inside 
of the lamp-bulbs, several manufacthrers have 
recently adopted a type of lamp in which, although 
the filament is the same size as hitherto, the , 
globe is two or three times the usual size. _With . 
this arrangement the molecules do not impinge 
with either as much force or frequency upon 
the hot filament, and any deposit of carbon 
which takes place now is spread over a larger 


area and is therefore Jess dense and _ less 
resisting to the transmission of the light. 
The Candlespower of a Lamp. It is 


a difficult matter to define what is the candle- 
power of any source of illumination. A lamp 
emits light in all directions, and the difficulty 
of measurement arises from the fact that in 
some directions more light is 
being transmitted than in others. 
Fig. 184 shows diagrammatically 
the amounts of light emitted in 
the various directions. This lamp 
was evidently rated by the 
maximum amount of light it 
gave out in one direction, but 
another way is to estimate the 
total flux of light in every 
direction; and the average is 
spoken of as the ‘ mean 
spherical candle - power.” In 
strect lighting, however, seeing 
that all light sent upwards is 
useless, it is more usual to 
speak of the ‘‘mean  hems- 
spherical candle-power,’ mean. 
— ing the mean candle-powor 
emitted in all directions below the horizontal. 
The second curve given in 184 shows the effect 
of frosting the lamp-bulb, This diminishes by 
about 12 to 15 per cent. the total amount of 
light, but at the same time diffuses the light so 
that it is not very glaring in any one direction. 

Illumination for Various Purposes 
For the purpose of marshalling the distribu 
tion of the light, shades and reflectors are u ed. 
For this purpose white opaque materials (better 
not shiny) are preferable to mirror glass, because, 
although the loss in transmitting the light is 
2 or 3 per cent. more, no deep shadows are 
thrown, and the lighting is therefore much 
softer. The shape of the shades and reflectors 
determines the quality of the illumination, and in 
185 we have curves showing the light transmitted 
in various directions, using the shade shown in 
186 and 187 with the same lamp. Tho first 
shade is evidently suitable for a distributive 
illumination, while the second is for concentra- 
ting the light, and should not be used for such 
as drawing-room lighting except if very intense 
lighting is required, when it can be used in 
clusters of four or five lamps each. 


Continued 
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By J. A. HAMMERTON 


Mra. Carlyle. Almost as interesting as 
anything Carlyle wrote was the story of his own 
matried life; in some way, indeed, that has 
been fruitful of more controversy than any 
of his boldest assertions in the domain of 
philosophy. JaNE WELSH CaRLYLE (b. 1801 ; 
d. 1866) was almost as notable a woman as 
her husband was a man, for her “ Lettgrs and 
Memorials ’’ prove her to have been one of the 
most accomplished women of her time, a shrewd 
critic, fit to rank with the great letter-writers 
who have contributed no inconsiderable pro- 
portion of what we call our national litera- 
ture. Mrs. Alexander Ireland wrote an excellent 
‘* Life ’? of Mrs. Carlyle. 

Lord Macaulay. But Carlyle's greatest 
contemporary as an essayist and historian 
was THOMAS BABINGTON MAcAULay (b. 1800 ; 
d. 1859). Unlike Carlyle, Macaulay did not 
confine his labours to the desk. He was a 
public official and a member of Parliament 
as well as a man of letters, After a careful 
education, he became famous at the age of 
twenty-five as the writer of an essay on Milton 
in the “ Edinburgh Review.” In this review 
all his best known “ Essays’ appeared, if we 
except the biographies of Atterbury, Bunyan, 
Goldsmith, Johnson, and Pitt, which were con- 
tributed to the ‘ Encyclopedia Britannica.” 
The ‘‘ Essays” are rich in applied knowledge, 
drawn from the exceptionally retentive memory 
of an omnivorous reader. The judgments they 
contain, where these are not affected by the 
author's Whig sympathies, are usually sound. 
For a parallel to their diversity of subject 
matter we must go to Landor’s “ Conversa- 
tions.” But Macaulay was essentially a popular 
writer, one whose purpose was to think for his 
readers and to leave nothing to chance. Whole 
generations may be said to have been nurtured 
on his writings. His influence will always be 
considerable both as a stylist and as a his- 
torian, though he will require to be edited with 
some care. The ‘‘ Essays” on Warren Hastings 
and John Hampden, for example, are both based 
on inaccurate data. His great quality is clear- 
ness of diction, which he shares with Cobbett ; 
but his use of a succession of short sentences, 
while flattermg to the eye, is not invariably 
acceptable to the ear. He is apt to overburden 
his theme with detail. His use of antitheses is 
responsible for much deplorably ineffective imita- 
tion. He remains, withal, a brilliant writer ; 
but, being brilliant, is hard. What he gains in 
glitter he misses in emotion; he does not delve 
very deeply into the heart of things ; but without 
his aid many men. and women of average insight 
and ability would never have been able to see 80 
far or so well as they have seen. In this 


connection the educative value of Macaulay's 
writing: cannot easily be exaggerated ; it 
may be more easily satirixed. In the realm 
of prose his relation to Carlyle is that of 
Tennyson to Browning in the realm of poetry. 
It is curious to notice that, in judging Scott, 
both Carlyle and Macaulay erred, if at. all, on 
the side of severity ; but it is useful to remem- 
ber that neither of them had the * Journal ” 
beforehim. Macaulay has been intinitely happier 
in his biographer than was Carlyle; the fine 
tribute o his nephew, Sir George Otto 
Trevelyan, to his memory reveals to us a family 
affection, for any sign of which we might searc 
the “* Essays” in vain. 

Specimen of Macaulay’s Style. We 
give as a sample of Macaulay's style a famous 
passage from the “ Exsay’’ on Von Ranke (1840): 

“The Catholic Church is still sending forth to 
the farthest. ends of the world missionaries as 
zealous as those who landed in Kent with Augus- 
tin, and still confronting hostile kings with the 
same spirit with which she confronted Attila, 
The number of her children is greater than in any 
former age. Her acquisitions in the New World 
have more than compensated for what she has 
lost. in the Old. Her spiritual ascendancy ox- 
tends over the vast countries which lie between 
the plains of the Missouri and Cape Horn, coun- 
tries which, a century hence, may not improb- 
ably contain a population as large ax that which 
now inhabits Europe. She saw the 
commencement of all the governments and of all 
the ecclesiastical establishments that now exist in 
the world ; and we feel no assurance that sho is 
not destined to see the end of them all. She was 
great and respected before the Saxon had set 
foot on Britain, before the Frank had passed the 
Rhine, when Grecian eloquence still flourished 
in Antioch, when idols were still worshipped in 
the temple of Mecca. And she may atill exist 
in undiminished vigour when some traveller 
from New Zealand shall, in the midst of a vast 
solitude, take his stand on a broken arch of 
London Bridge to sketch the ruins of St. Paul's.” 

Touching the study of Macaulay, it may be 
well to refer the student to our remarks +on 
page 107, where, it will be remembered, we 
agreed upon a plan of stvdy for different 
authors, making special mention of Macaulay. 

Carlyle's ontemporaries. JOHN 
STeRLinG (b. 1806; d. 1844) was greater as 
a literary influence than as a writer. But he 
was a valued contributor to several reviews ; his 
‘Essays and Tales’ were edited by his former 
tutor, J. C. Hare, and he was for a time pro- 
prietor and editor of the “ Athenzum,” and 
founder of that once famous literary circle, the 
Sterling Club. RicHagp CHENevix TRENCH 
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(b. 1807; d. 1886) was an indefatigable philo- 
logist whose “Study of Words” and other kin- 
dred books have proved worthy of bringing up 
to date. WiLi1aM SPAuDING (b. 1809; d. 1859) 
was a contributor of Shakespearean articles to 
the “ Edinburgh,” and wrote a small “ History 
of English Literature.” Epwarp FitzGera.p, 
a member of the Sterling circle, is, as a prose 
writer, best represented by his ‘‘ Euphranor: A 
Dialogue on Youth,” and his wonderful letters. 
A now all but forgotten worthy, RoBertT ARIs 
Wi.LiLMoTt (b. 1809 ; d. 1863) did not a little by 
his biography of Jeremy Taylor to promote a 
study of that writer, and by a charming little work 
on the “ Pleasures, Objects, and Advantages of 
Literature’ to win a well-merited reputation for 
quiet and simple scholarship. JoHN Brown 
(b. 1810; d. 1882), the author of some delightful 
essays entitled “‘ Horse Subsecive’’ (Leisure 
Hours), will always have a place by the side of 
Charles Lamb. He is easily among the masters 
of English prose, and his little sheaf of writings 
ix one of the most precious in our harvest. of 
Literature. JOHN Forster (b. 1812; d. 1876) 
wrote many admirable es:ays in history and 
biography. His “ Life of Dickens” remains 
the most popular of his works, Sir ARTHUR 
Hepes (b. 1813; d. 1875) wrote a series of ossays 
and dialogues entitled ‘ Friends in Council,” 
which have long lost favour. He edited the 
specches and addresses of the Prince Consort 
and Queen Victoria's ‘‘ Leaves from a Journal 
of Our Life in the Highlands.” To RicHarp 
WILLiaM CHURCH (b. 1815; d. 1890) we owe a 
standard criticism of Dante and able studies 
of Spencer and Bacon in the ‘English Men of 
Letters.” Mark Parison (b. 1813; d. 1884), 
another contributor (of the volume on Milton) 
to this series, wrote a “ Life of Isaac Casaubon,” 
a well-known classical scholar who lived in the 
sixteenth century. Compared with his scholarship, 
Pattison’s output was singularly limited ; but 
his life-story is a fascinating if sad one. He 
in mercilessly caricatured as Mr. Casaubon in 
George Eliot's” ** Middlemarch.” Sir CHARLRs 
TAVAN Durry (b. 1816; d. 1903) wrote a charming 
work on * The Ballad Poetry of Ireland.” GgoraE 
Henry Lewss (b. 1817; d. 1878) founded and 
edited the “ Fortnightly Review,” and did much 
to popularise philosophy and science. 

Froude and Others. The name of 
JAMES ANTHONY FrovupE (b. 1818; d. 1894) 
is the centre of a perfect whirlwind of con- 
troversy. As a partisan he excelled Macaulay. 
His contentious character colours all he wrote, 
bat his “‘Nemesis of Faith,” ‘“ Oceana,” 
‘Short Studies on Great Subjects,” and his 
** Lectures ” a positive if all but 
indefinable fascination for most readers. He 
wrote with a sincerity that was almost Car- 
lylean, and his thought frequently soars to 
heights of undeniable eloquence. GEORGE 
BRIMLEY (b. 1819; d. 1857) was a critic whose 
anonymous contributions to “ Fraser's’ and 
the ‘Spectator’ thoroughly merited their 
republication in collected form. His studies 
of Tennyson, Wordsworth, Patmore, Carlyle, 
Thackeray, Lytton, Dickens, Kingsley, Wilson, 
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and Comte justify his place in literary history 
the side of such writers as Richarp Hout 

UTTON (b. 1826; d. 1897), WaLTzr BacEnot 
(b. 1826; d. 1877), James Hannay (b. 1827; 
d. 1873), Henry Hitt Lancaster (b. 1829; 
d. 1875), Henry Morzery (b. 1823; d 1900), 
Sir James FirzJamMes STEPHEN (b. 1829; d. 
1894), Lesuiz SrerpHEeNn (b. 1832; d. 1904), 
WituiamM Mto (b. 1845; d. 1898), James 
Tuomson, “ B.V.” (b. 1834; d. 1882), WILLIAM 
Ernest HENLEY (b. 1849; d. 1903), and others. 

The Influence of RusKin. JoxHn 
Ruskin (b. 1819; d. 1900) proved a great 
social force as well as a great critic. Perhaps 
his paramount service in criticism was his defence 
of Turner. He imparted an incalculable impetus 
to the raising of the standard of labour ; what- 
ever nature of labour it may be. it can hardly be 
regarded without some respect by anyone who 
has come under the influence of Ruskin’s teaching. 
Like Carlyle, and, in a lesser degree, like Froude, 
Ruskin gloried in the power of imparting and 
inspiring enthusiasm. He sought after the 
truth with all the ardour of Carlyle, and the 
student of his works will witness with mingled 
feelings how, time after time, he was compelled 
by his own discoveries to relinquish positions 
he once thought to be unassailable. He was 
the embodiment of the spirit of reverence and 
ahigh priest of the ee of beauty. He has 
opened our eyes to the infinite variety and charm 
of external nature, and even the clouds have 
a different meaning to us since Ruskin wrote 
about them. His style glows with rich colour 
and is full of musical sweetness. It is impregnated 
with the influence of Bible study, an influence 
which, however, can be realised only by those 
whose knowledge of the Bible corresponds in 
some measure to his own. 

What Arnold Taught Us. Martrutew 
ARNOLD (b. 1822; d. 1888), whose work as 
a poet has been discussed in these pages, com- 
bined social with literary criticism. He fore- 
told the fall of the aristocracy and distrusted 
the middle-classes, but much that has been 
written and said concerning his “ contempt 
for unintellectual people” is unjustified, and 
caused him no small amount of disquiet, as his 
** Letters "—especially the epistle written to his 
mother in 1868—testify. As a writer, he had 
much in common with Sainte-Beuve, perhaps 


“the greatest literary critic of the nineteenth 


century, his standpoint in regard to art and 
letters being in many respects more French 
than English. First and foremost he was 
a scholar, and valued scholarship highly. 
His ‘Essays in Criticism,” ‘Culture and 
Anarchy,’ * Literature and Dogma,” and an 
earlier work, “On Translating Homer,” are 
his most widely-read books; but there is 
no complete edition of his prose writings, 
and no definite biography has been written 
of him. Mr. G. W. E. Russell, in his very able 
but unsatisfying monograph, sums up the in- 
debtedness of his friends and followers to 
Matthew Arnold in these words: “‘ We who were 
happy enough to fall under his personal influence 
can never overstate what we owe to his genius 


und his sympathy. He showed us the highest 
ideal of character and conduct. He taught 
us the science of good citizenship. He so inter- 
preted Nature that we knew her as we had never 
known her before. He was our fascinating 
and unfailing guide in the tangled paradise of 
literature. And while for all this we bless his 
memory, we claim for him the praise of having 
enlarged the boundaries of the Christian King- 
dom by making the lives of men sweeter, brighter, 
apd more humane.” 

Walter Pater and Others. Eminent 
among the other critics who lent distinction 
to English letters in the latter part of the 
nineteenth century was WaLTER Horatio 
Pater (b. 1839; d. 1894), whose exclusivencss 
was akin to that which so Jong kept Matthew 
Arnold aloof from the average reader, and whose 
‘Sketches in the History of the Renaissance,” 
‘Imaginary Portraits,’ and “‘ Appreciations © are 
marked by an exotic beauty of style. refinement 
of taste, breadth of culture, and keenness of 
insight. Into the point of view of Walter Pater 
it is not here necessary to enter, but this must 
come into consideration where the permanent 
value of his work is considered. A similar 
remark is called for in regard to the writings 
of another and a less “ precious” hedonist, 
JOHN ADDINGTON SymMonps (b. 1840; d. 1893), 
who also helped to bring the bright side of the 
Renaissance, as well as that of Elizabethan 
England, before English readers. PHILip GIL- 
BERT HAMERTON (b. 1834; d. 1894) wrote a 
series of letters on ‘ The Intellectual Life” 
which literary aspirants should not neglect. 
Young people especially should read “* The Ideal 
Life,” by HENRY DRUMMOND (b. 1851; d. 1897), 
author of ‘* Natural Law in the Spiritual World,” 
whose * Life,” by George Adam Smith, i; one of 
the finest of modern biographies. 

Another critic of varied talent and remarkable 
industry was WILLIAM Suarp (b. 1856 ; d. 1906), 
and there is literary charm in the essays of 
RICHARD JEFFERIES (b. 1848; d. 1887), while 
a fine quality marks the essays of ALFRED 
AINGER (b. 1837; d. 1904). The life work of 
RICHARD GARNETT (b. 1835 ; d. 1906), biographer 
and literary historian, should be studied as ex- 
emplifying the possibilities of self-help and the 
value of adopting a wide, as against a narrow 
and “specialist,” interest in Jiterature—a point 
we have already found occasion to emphasise. 

The Essays of “R.L.S.” Rosert 
Louts BaLFrour STEVENSON (b. 1850; d. 1894) 
has been described as “thc happiest master 
of vagabond discourse in the whole of the 
nineteenth century.” He travelled directly 
for his health’s sake; the indirect benefit of 
his travels to English literature it is difficult 
to over-estimate. He began as an essayist, 
and his chief prose works, apart from fiction, 
are ‘“‘An Inland Voyage,” “Travels with a 
Donkey in the Cevennes,” “ Virginibus Pueris- 
que,” “ Familiar Studies of Men and Books,” 
‘*Memories and Portraits,’ and ‘ Across the 
Plains.” He won fame first as a writer of 
Tomance, and then, turning to the hitherto 
almost neglected prose essays, the public found 
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in them the most intimate and delightful sclf- 
revelations of a winning personality. Steven. 
son style is the outcome of infinite labour ; 
it is not. a style that could be copied with profit. 
but the young writer with aspirations should 
read, mark, learn, and inwardly digest all the 
books we have just named. *In an age of 
journalism,” says Professor Raleigh, “ of barren 
repetition and fruitless expatiation, it is high 
praise to give even of a great proso writer to 
say of him that he never proses. This praise 
is due to Stevenson ; his chisel, which rang in the 
workshop of many masters, was always wielded 
under the direction of a marvellously quick 
eye, by a hand that gathered strength and 
confidence every year. He has left no slovenly 
work. none that has not an inimitable dis. 
tinction, and the charm of expression that 
belongs only to a rare spirit. If the question 
be raised of his eventual place in the great 
hierarchy of English writers, it is enough to say 
that the tribunal that shall try his claims is not 
yet in session ; when the time comes he will be 
summoned to the bar, not with the array of 
contemporaries whose names a foolish public 
linked to his, but with the chief prose writers 
of the century, few of whom can face the trial 
with less to extenuate and less to conceal.” 

We have now noted most of the important 
prose-writers of the nineteenth century, ex- 
cluding those who are still alive; but. there 
remain a good many names which call at least for 
mention, and without endeavouring to compile 
a complete list of these, we shall indicate as 
many as possible in the bibliographical summary 
with which we bring this section of our study 
toaclose. Tt will be worth our while to reserve 
for separate consideration those writers who, 
though essentially of the nineteenth century, 
are still living. Therefore, in our next 5 
we shall pass in review the representative 
writers of prose, other than that of fiction, from 
Masson to Chesterton. 

Biography and History. The work: of 
tome of the chief biographers and historians of 
the nineteenth century have been referred to 
In the field of biography the following 
books are generally admitted to be of ‘Gilly 
value: Southey’s “ Nelson” ; «khart’s 
‘Scott’;  Lewes’s “Goethe”; Carlyle’s 
“Sterling”; Froude’s ‘Carlyle; Stanley's 
“Arnold”; Forster's “ Dickens” ; Milman’s 
“Gibbon ” ; Mrs. Gaskell’s ° Charlotte Bronte”; 
Masson’s “ Milton’; Spedding’s “ Bacon” ; 
Sidney Lee's ‘ Shakespeare"; Gifford’s “ Ben 
Jonson” ; Cross’s “ George Eliot ” ; Dowden’s 
“Shelley”; = Martin's “Prince Consort.” ; 
John Morley’s “ Voltaire,” “ Rousseau,” and 
“(Gladstone ; and Lord Tennyson's * Life” 
of “his father. 

History bulks largely in the period under 
review. The chief works on English history 
are Hallam’s ‘Constitutional History of 
England”; Lingard’s “History of England 
to 1688”; Macaulay's ‘‘ History of England, 
from the Accession of James II.” ; Carlyle’s 
“ Cromwell’s Letters and Speeches” ; Froude’s 
“From the Fall of Wolsey to the Defeat of the 
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Armada”; Green’s “Short History” (the 
best of ita kind); Gardiner’s ‘‘ History of 
England, 1603-1642,” ‘‘ History of the Great 
Civil War,” “ History of the Commonwealth 
and Protectorate,” and “ Oliver Cromwell” ; 
Freeman’s “ History of the Norman Conquest,” 
“Growth of the English Constitution,” and 
“The Reign of William Rufus”; Stubbs’s 
“ Constitutional History of England” ; Sharon 
Turner's “ History of the Anglo-Saxons ” ; 
Secley’s “The Expansion of England” ; Buckle’s 
unfinished “ History of Civilisation” ; Lecky’s 
“ History of England in the Eighteenth Century,” 
and other works on European history ; Seebohm’s 
“The Oxford Reformers of 1498,” “ Era of the 
Protestant Revolution,” ‘The English Village 
Community,” and “ Tribal System in Wales ”’ ; 
Creighton’s “ Simon de Montfort,” “ History of 
the Papacy during the Reformation Period,” 
“Queen Elizabeth,” and a charmin 
manual on “The Age of Elizabeth”; Palgrave's 
“ Rise and Progress of the English Common- 


wealth’; Firth’s several books on the 
Commonwealth ; Brewer's ‘‘Henry VIII.” ; 
and May's ‘Constitutional History of 


England, 1760-1863.” 

In addition must be noted Mill’s “ History 
of British India”; Maine’s ‘ Village Com- 
munities,” and ‘* Popular Government ” ; 
Tytler’s ‘History of Scotland”; Burton’s 
" History of Scotland’’; Coxe’s ‘‘ House of 
Austria’; Grant Duffs “History of the 
Mahrattas”; Elphinstone’s ‘History of 
India,” and “Rise of the British Power in 
the East”; Kaye's “ Histories of the Afghan 
and Sepoy Wars”; Kinglake’s “ Crimea” ; 
Mitford's, Thirlwall’s, Grote’s, and Finlay’s 
histories of Greece ; Thomas Arnold's “ History 
of Rome’; Alison's “ History of Europe ”’ ; 
Merivale’s ‘“‘ History of the Romans under the 
Empire”; Milman’s ‘** History of Latin Chris- 
tianity”’; William Napier’s ‘“‘ History of the 
Peninsular War”; and Agnes Strickland’s 
“Lives” of the Queens of England and Scotland. 

Theology and Philosophy. Students 
of philosophy and theology are recommended 
to refer to the following names in any good 
biographical dictionary: Jeremy Bentham, 
Sir William Hamilton, Henry Mansel, Richard 
Whately. William Whewell, David Ricardo, 
J. R. McCulloch, John Stuart Mill, Richard 
Owen, Charles Darwin, Herbert Spencer, 
Thomas Henry Huxley, W. A. Butler, Thomas 
Hill Green, G. H. Lewes, Sir James Mackintosh, 
Thomas Malthus, John Keble, Edward Bouverie 
Pusey, Richard William Church, John Henry 
Newman (who:e style is especially important to 
rtudents of the language), W. E. Gladstone, 
Arthur Penrhyn Stanley, Thomas Chalmers, 
John William Burgon, Richard Hurrell Froude, 
Edward Irving. Henry Parry Liddon, Joseph 
Lightfoot, Frederick Denison Maurice, James 
Mozley, James Craigie Robertson, Frederick 
William Robertson, Richard Chenevix Trench, 
John Talloch, Christopher Wordsworth, William 
Wilberforce, Charles Haddon Spurgeon, R. W. 
Dale, and James Martineau, 


little” 


Travel and Science. The records of 
travel and exploration are brightened such 
names as those of Austen Layard, uel 
Baker, David rec ein John Pinkerton, 
Charles Waterton, rge Borrow, Richard 
Burton, and Edward Lane. Some mention must 
also be made of the scientific studies of Max 
Miiller, Charles Lyell, John dall, and Hum- 
phry Davy. The educational writings of four 
women—Harriet Martineau, Hannah More, A. L. 
Barbauld, and Charlotte Yonge—may be cited as 
witnesses to the rise and progress of “ womah’s 
emancipation,” which was so striking a feature 
of the nineteenth century. 

Books to Study. There is no satisfac- 
tory history of our nineteenth century prose. 
The nearest approach to one is found in 
Professor Saintebury’s work (Macmillan, 7s. 6d.). 
The final volume of Sir Henry Craik’s “ Selec- 
tions’’ (Macmillan, 8s. 6d.) is an invaluable 
guide. The ‘ Maclise Portrait Gallery,” by 
William Bates (Chatto & Windus, 3s. 6d.), is a 
mine of useful information concerning the men 
and women of letters who lived during the earlier 
half of the century. Messrs. Chatto and Windus 
also issue M. Taine’s “History of English 
Literature,” in four volumes, at 2s. net a volume. 
Professor Herford has cdited for Messrs. Blackie, 
a series of volumes called “The Warwick 
Library.” Of these, “ English Historians,’ by 
Professor Grant; ‘‘ English Essays,’ by J. H. 
Lobban ; and “English Literary Criticism,” by 
Professor Vaughan (2s. 6d. per vol.), contain 
much that is commendable. The following 
volumes in the “ English Men of Letters” 
series are also recommended: “Carlyls,” by 


Professor Nichol ; “De Quincey,” by fessor 
Masson ; ‘‘ Charles Lamb,”’ by Canon Ainger ; 
“Landor,” by Sidney Colvin; ‘ Matthew 


Arnold,” by H. W. Paul; “ Macaulay,” by 
J. L. Morison ; ‘‘ Hazlitt,”’ by Augustine Birrell ; 
“ Ruskin,” by Frederic Harrison ; ‘' Edward Fitz- 
Gerald’ and ‘‘ Walter Pater,“ by A. C. Benson. 
Matthew Arnold is also the theme of useful 
monographs by G. W. E. Russell (Hodder & 
Stoughton, 3s. 6d.); W. Harbutt Dawson 
(Putnam’s, 6s.); and Professor Saintsbury 
(Blackwood, 2s. 6d.). For Messrs. Blackwood’s 
“Modern English Writers,” Mr. L. Cope Corn- 
ford has written a Life of R. L. Stevenson ; 
Lives of Ruskin and Huxley have been written 
by Mrs. Alice Meynell and Mr. Edward Clodd 
respectively. Dr. Barry’s Life of ‘ Newman” 
(Hodd:+r & Stoughton, 3s, 6d.) is excellent. Mesars. 
Ward, Lock have published shilling editions of 
Cobbett’s two grammars, and this virile writer’s 
““ Advice to Young Men” has been republished 
by Messrs. Routledge, also at 1s. Inexpensive 
reissues of Carlyle’s works are published by 
Messrs. Chapman & Hall; while Messrs. Long- 
mans have rendered simiicr service by the 
blication of popular editions of the works of 
acaulay (together with the Life,“ by Sir 
G. O. Trevelyan) and Froude. Mr. George Allen 
is producing Ruskin in inexpensive form, and 
much of R. L. Stevenson has been added to Messrs 
Chatto & Windus’s “St. Martin’s Library.” 


Continued 
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AGRICULTURE 


DISEASES OF LIVESTOCK 


a, 


18 Symptoms and Method of Treatment of the Chief Diseases of Horses, 


Faking 
coutinued from page 227) 


Cattle, Sheep, and Pigs. 





A Medicine Chest. Insect Parasites 


By Professor JAMES LONG 


DISEASES OF HORSES 

The temperature of the body frequently proves 
n guide in sickness. The stockowner should, 
therefore, obtain a clinical thermometer and 
learn how to use it. The temperature of the 
horse is from 100° to 101° F., a rise to 103° 
denoting a feverish condition, and from 105° to 
106° a high fever. The bulb of the thermometer 
is very carefully introduced into the rectum, 
und there maintained from three to four minutes 
in order to obtain an accurate reading. The 
pulse, which is usually taken under the side of 
the jaw, where the artery will be felt, beats 
from 36 to 45 times per minute in health, but 
the horse must be perfectly quiet. A beat of 
over 60 denotes fever. The pulse is rapid and 
small in such complaints as inflammation of the 
bowels, and weak in influenza; but inasmuch 
as its volume, rhythm, and character are all 
important, professional help should be obtained 
in cases of grave suspicion. Under normal con- 
ditions, the horse when standing quiet breathes 
12 times in a minute. 

The horseowner should carefully remember 
the fact that there are certain contagious 
diseases, anthrax, glanders, farcy, and rabies, 
which are scheduled, and which must be notified 
to the police or such authorities appointed for 
the purpose, even whore the complaint is only 
suspected. All being dangerous to man, this 
notification, accompanied by absolute isolation 
of the animal, is all the more important. 

Colic and Gripes. These much too 
common complaints are frequently caused by 
improper feeding or sudden change of food ; 
by impaction ; by the taking of too much green 
food, or b drinking a quantity of cold water 
when overheated. The animal perspires freely, 
and rolls on the ground in pain, which may be 
spasmodic. An injection of warm water often 
affords relief, or a dose of from 5 to 10 drams of 
aloes where spasm exists. If there is flatulence. 
linseed oil or ammonia is useful, together with 
massage. It is important to ascertain that the 
case is not one of inflammation, in which the 

ain is continuous. Gripes are often removed 
xy a draught com of chlorodyne. hypo- 
sulphite of soda, and bicarbonate of potash, the 
dose being arranged by an experienced chemist. 
who should be acquainted with the age and 
condition of thc animal. 

Enteritis, or Inflammation of the 
Bowels. This very dangerous disease, from 
which animals seldom recover, somewhat re- 
sembles colic, but the temperature is high, the 
body cold, the pulse fine and hard, and the 
belly tender. Hot fomentations are useful, but 
there is tically no remedy, although in all 
cases the best skill should be employed. 


- one—must, even on suspicion, 


Gastritis, or Inflammation of the 
Stomach. This disease closely resembles that 
just referred to, and is almost equall TOUS. 
Amateur physicing should be avoided. 

Diarrhoea. This is more common in 
young than in older animals, and may be attri- 

uted to chill, sudden c e of food, improper 
food, acidity, or worms. cause should first 
be ascertained, and the remedy applied in 
accordance with it. Foals with their dams may 
receive a dose of castor oil and Jaudanum, while 
acidity in the milk of the dam may be neutralised 
by the aid of carbonate of soda. Mixtures of 
opium powder, catechu and chalk, or of catechu 
and chlorodyne, may be administered, the dose 
being arranged by a druggist in accordance with 
the age and condition of the animal. 

Glanders and Farcy. This contagious 
disease—for glanders and — practically 

» notified to the 
police, the horse being isolated. It is contagious 
to man, and is the result of the work of an 
organism known as Bacillus malleus. There is 
a sticky discharge from the nostrils, usually, 
however, from one nostril. When the disease 
is recognised or proved by the injection of the 
material used for the purpose, and known as 
mallein, the horse is destroyed. In bad cases 
there is high fever. Glanders and farcy take 
different forms, the latter affecting the limbs and 
skin, one disease running into the other. 

Catarrh. This somewhat common com- 
plaint is not of a serious character, although it 
should be promptly handled. It is owing to the 
sudden changes of the weather, coupled with 
bad or irregular feeding, and indigestion, and 
may cause loss of condition and weight. A 
horse with catarrh should be rested in an ai 
yet warm and dry stable, and fed on simple food, 
such as mashes of bran, crushed oats, linseed tea, 
and cooked roots. Little drink should be given. 
Terebine and spirits of camphor are useful. 

Pink Eye, or Distemper. This is an 
infectious disease attended with great loss of 
ene and condition, and accompanied with a 
thin discharge from the nostrils, cough, and fever. 
The temperature may rise to 104° or 105° F. 
A redness of the membrane of the eyelid is 
usual. There is thirst, constipation, and scanty 
urine, with a weak pulse. The animal should be 
stabled, as in the case of catarrh, isolated, 
well nursed and fed, receiving gruel, eggs and 
milk, if there is great loss of strength, mashes, 


- linseed tea, and steamed crushed oats. A little 


spirit may be good to sustain the strength. The 
temperature should be taken, and if attack 
is szvere, a veterinarian should be employed, 
since there are occasionally serious complications, 
involving pleurisy, bronchitis, or the liver. 


Pleurisy. This is practically inflammation 
of the membrane covering the lungs. There is 
cough, a thin and wiry pulse, with high tempera. 
ture. The animal should be clothed and kept 
warm, and mustard applied over the affected part. 

Pneumonia. Although this disease is prob. 
ably owing to the presence and action of a 
specifi® germ, it may be indirectly owing to 
exposure, overheating, and chill. or even a 
damp stall. The pulse is tiny and very rapid, and 
the breathing quick. A case should be treated 
with great promptitude by a professional man. 

Strangies. Thie chiefly attacks young 
horses. Its most important symptom is an 
abscess under the jaw, which is usually blistered 
or fomented until it breaks, or is ready for the 
lance. In either case it should be kept clean 
with antiseptic. 

Fistula. This disease appears on the 
withers, and should be attacked immediately 
it is noticed, inasmuch as if neglected the bony 
structure beneath may be implicated and 
recovery become impossible. The aid of a 
veterinary surgeon is essential. that the part may 
be opened and cleansed. The affected horse 
should not be worked, but allowed freedom for 
sufficient exercise and pure air, The feeding 
should be sound but not high, the efforts of the 
owner being directed to maintenance of good 
bodily condition, that the animal may throw off 
the abnormal formation, and build up new tissue. 

Worms. The digestive organs of the horse 
are attacked from time {o time by worms [7. page 
2627] of parasitic character of several varicties. 
Some are known to be consumed when grazing, 
especially on wet land. This is the case with 
the red parasite known as Ntiongylus tetrac- 
anthus, a bloodsucker, the presence of which is 
followed by diarrhea, wasting, and often by 
death. Jt may be noticed in the manure of the 
horse, and wherever observed steps should 
immediately be taken to remove the animal 
into a dry, light, and well ventilated box which 
is thoroughly clean, and to feed and nurse him 
in the best manner possible, milk and eggs. 
linseed tea, gruel, and mashes being employed. 
The treatment of horses with worms, however, 
depends upon the variety of the parasite. 
Turpentine and oil or santonin are usually 
employed. Here, again, advice will be found 
the cheapest help in the end. 

Cracked Heel. This is usually accom- 
panied by lameness, and may be caused by a wet 
stall, or constantly wet fect. Washing the feet 
should be avoided, the dirt being allowed to 
dry and then removed with a brush. White 
vitriol ointment may be employed as for 
thrush and sore shoulders. 

Curb. This is a swelling which appears a 
little below the hock, and is better recognised 
in profile. The part may be blistered or fired. 

Founder, or Inflammation of the 
Feet. Founder frequently follows bad feeding, 
cold or wet. The feet become heated, and the 
horse is in pain, and prefers to rest. He loses 
condition, and exhibits great thirst, the pulse 
being meanwhile strong. The shoes should 
be removed, and cold bran poultices applied 
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to the feet. The bed of the stall should be 
covered thickly with short straw or peat moss, 
and very little exercise given, and that on soft 
soil. A few draughts or drenches should be 
obtained to help the animal through, a little 
green food being given when recovery begins. 

Grease. This term is applied to a groasy 
condition of the skin of one or more limbs, and 
is sometimes accompanied by a discharge. 
The affected parts may be powdered with 
boracic acid and alum, and kept clean and 
carefully bandaged. The animal should be fed 
well, green food being supplied ; a ball from the 
veterinarian will help to bring back condition. 

Capped Hocke. This ix practically a 
swelling of a tendon, which ix followed by a 
condition resembling a cap over the point. of 
the hock. It may result from a bruise. Tho 
seat of the disease may be in or beneath the 
tendon. The horse should rest, and the affected 
part be regularly dressed with a lotion obtained 
from a druggist skilled in these matters or from 
a veterinarian. There are two or three firms 
who provide collections of lotions and medicines 
for simple diseases at reasonable prices. 

Broken Knees. Broken knee is usually 
the result of a fall) A mere bruise or graze, 
if kept clean, rapidly heals, but where the 
joint is opened there is a discharge of fluid 
(synovial), usually known as joint oil. As this 
is serious, attention must be given at once, 
and even then prolonged rest and nursing will 
be necessary for recovery. Carve must be taken 
to remove any grit or dirt, and the wound 
should be dressed with a special lotion obtained 
for the purpose, and then bandaged. Both 
cleaning and dressing should be frequent, the 
sponge being soaked in water which has been 
purified with an antiseptic. An oil of cloves 
dressing on cottonwool will be found useful. 

Mange. This is a contagious, inflammatory 
condition of the skin caused by the activity of 
a parasite. The horse rubs himself, and the 
hair falls off, while condition is lost. He should 
be isolated in a clean stable, and dressed with 
sulphur vintment. Neither stable nor brushes 
employed for the patient should be used until 
thoroughly disinfected. 

Mud Fever. This is really an_ irritation 
caused by the presence of dirt allowed to acen- 
mulate on the skin, and bad stable manage- 
ment; an cruption also appears, —— on 
the legs, with loss of condition. The horse 
may be fed on bran mashes, crushed scalded 
oats with a little green food and an odd mangel 
or carrot or two, with a little first-class hay ; 
an ounce of linseed oil may be given each night 
and a few powders obtained from a veterinarian. 

Navicular. This is a disease of the 
navicular bone and its surroundings, usually 
in the fore feet. The horse goes shaky or limp, 
and although he may do a little work, he becomes 
practically unsalable. Help can be given, 
but no cure effected, by a veterinary operation, 
after which a short-toed shoe with a leather 
sole may be provided for the affected foot. 

Quittor. This involves a swollen and 
heated coronet with running sores, often 
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caused by the presence of matter arising from 


a wound in the sole; the matter is discharged 


from the suppurating sores instead of below. 
Whether the wound is caused by a nail or other- 
wise, the place should be cleaned with an 
antiseptic dressing and encouraged to discharge 
below by poulticing. In the presence of quittor, 
however, the sores must be opened, cleaned, 
and induced to heal by the promotion of a healthy 
condition of the affected parts. Rest should be 
given, and the work performed by a veterinarian. 

Ringbone. This disease, usually in the 
hind legs, may be seen when really large, or 
detected by the fingers of an expert on or near 
the pastern joint. It may be caused by a blow 
followed by inflammation and lameness. t and 
firing by a veterinarian may have good results. 

Ringworm. Ringworm is caused by a 

arasite, the irritation being followed by los of 

air. The patches should be kept clean and 
dressed with tincture of iodine or an ointment. 

Sandcrack. In this case the horny 
structure of the hoof cracks, and may cause 
lameness ; the extension of the crack must be 
prevented, and a healthy condition promoted 
by light exercise, cleanliness of the part, and 
the drawing of the divided portions together. 
The horse must rest if in pain. 

Sidebone. This is a hardening of the 
flexible cartilage behind the cannon bone, 
usually on the fore Jegs. It diminishes the 
value of a horse, although he may do good work 
for years. Rest may be necessary, and some- 
times firing, but turning out in suitable weather 
for some woeks may have excellent results. 

Spavin. Serious as this complaint is in the 
horse used for fast: work, farm and cart horses 
suffering from it are commonly employed and 
often work as well as when sound. Spavin is 
the result of inflammation which attacks the 
bone of the hock, and which is followed by 
enlargement and lameness. If the enlargement 
is not noticeable, it may yet be discovered by 
the touch of a skilled hand. The horse should 
be rested and professionally treated, and the 
wisest. plan is to turn the animal out to grass 
if weather permits. 

Splint. Splint attacks horses ridden and 
driven rather than cart or farm horses. It is 
really a bony deposit on the cannon bone, usually 
of one of he fore legs, which causes lameness. 
Both heat and pain are present. The former 
may be reduced by cold sponging, and the latter 
by resting. A blister may be found useful, but 
one should be guided by a professional man. 

Thoroughpin. This trouble is a fluid 
distension or swelling, which is movable, and 
which appears at the back of a hock. It is 
sometimes — with iodine. and sometimes 
punctured, but needs professional treatment. 


DISEASES OF CATTLE 
Anthrax, or Black Quarter. This very 
dangerous disease, known under many names, 
usually attacks young stock, and is due to the 
resence of a bacillus, and is extremely fatal. 
he attack is sudden, the limbs swell, stiffness 
follows, with loss of appetite, extreme weakness, 
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and a weak and rapid pulse. In severe cases 
death may follow in a few hours. A veterinarian 
should be called in at once, and no time lost in 
efforts to sustain strength and to ameliorate 
the symptoms. The best plan, bowever, is 
to act on the principle of prevention, keeping 
the stock in good condition, never i em 
out into fields where anthrax has oc and, 
on farms where there has been loss from the 
disease, to insert a seton in the dewlap. In cage 
of attack the animal should be isolated, its bed 
and manure burnt, and ite stall purified, while 
after death the body should be buried in lime, 
or, still better, burnt, if this is possible. 
Catarrh. This is recognised by a running at 
the eyes and nose, which may follow chill and 
It should be checked before going 


exposure. 
too far, as it may be succeeded by complications 
of a most serious character. otection and 


good feeding are essential. The animal may 
receive a dose of Epsom salts, in accordance 
with its age, well fortified with ginger. In a 
severe case the feeding should consist of good 
gruel, warm bran mashes, scalded oats, and 
good hay-chaff, and, if obtainable, some green 
food—grass, clover or vetches—given in small 
quantities at a time. The system needs stimu- 
lating and well feeding, while a dry stall, venti- 
lation, and a little exercise should be provided. 
Husk, or Hoose. This attacks calves and 
quite young stock turned out to grass, and more 
commonly in their first year. It is caused by 
the presence of a worm, Strongylus micrurus, in 
the trachea, or windpipe. There is cough, 
followed by weakness, and, in cases, by 
death. Wet land should be avoided at all times. 
When an outbreak occurs, the stock should be 
changed to drier soil ; indeed, all young animals 
should be fed on dry pastures, and fed well. 
It is the ill-fed youngster which usually falls a 
victim to husk, and here the master’s eye 
exercised daily over his herd is so valuable, 
A daily dose of turpentine may be administered, 


‘or, if the case is obstinate, the veterinarian 


may be instructed to attempt to destroy the 
organisms, which sometimes respond to skilled 
action or to inhalation. 

Consumption, or Tuberculosis. This 
is, — the most destructive among all 
diseases of cattle. It has been stated on authority 
that 40 per cent. of the cattle in the country 
are affected. If it is suspected, the tuberculin 
test may be applied by a veterinarian, the rise in 
temperature. if definite, deciding the question. 

No tuberculous beast should be sold or allowed 
to remain near healthy stock, infection bei 
extremely dangerous. Milk should not be sol 
from a tuberculous beast, nor calves and swine 
fed on the milk, unless it has been boiled. 

Red Water. This serious complaint is 
usually recognised by the dark or red colour of 
the urine ano diarrhoea, which is usually followed 
by constipation. Unless in very severe cases, 
a pound of Epsom salts may be given as a purge, 
followed by daily doses of oil and turpentine. 
The disease is accompanied by great weakness, 
so that ie ee and rich feeding are essential. 
The animal should receive milk, gruel, linseed 


. tea, and, if necessary, spirits, but in all cases it is 

& wise policy to obtain the assistance of a 
veteri surgeon. The cause of the disease 
is not fully known, but it is more common on 
moorland soils than elsewhere. 

Influenza. The symptoms resemble in- 
tensifiel catarrh, with fever and prostration. 
The disease is contagious. If there is constipa- 
tion, as is most likely, a pint of linseed oil may 
be given, a little more, if necessary, followed by 
enemas if the trouble is continued. The animal 
should be isolated, and advice obtained in all 
cases. The feeding may consist of bran mashes, 
gruel, and a little green food from time to time. 
Water in which linseed has been boiled may be 
given as a drink. The body should be kept 
warm in a well-ventilated stall, and good nursing 
and rest provided. 

Pneumonia. This is recognised by a hard 
cough, cold ears and feet. hot, rapid breathing. 
chill, weakness, and refusal to eat. The exciting 
cause is usually exposure and chill. The patient 
should be well wrapped up in a dry air-box, and 
fed on milk, mashes, linseed tea, and alittle green 
food. It is always well to obtain an accurate 
diagnosis, advice, and medicine from an expert. 

Pleuro-pneumonia. This is a contagious 
disease, which must be reported when recognised. 
It is frequently fatal, running its course with 
rapidity. There is thirst, cough. refusal to feed, 
a hot, dry muzzle, foul-smelling breath, and 
foul, dry manure, with, in bad cases, wasting, and 
running mucus from the mouth. The disease is 
imported. In all suspected cases there should 
be isolation, disinfection, professional advice, 
and slaughter on recognition. 

Foot and Mouth Disease. This is a 
contagious and disgusting disease, which must 
be notified to the police. There is shivering, 
salivation, weakness, rapid pulse, with inflamima- 
tion, eruption on the mouth, tongue, often- 
times on the feet, and sometimes on the udder. 
An aperient should be given, to consist of a pint 
of linseed oil or } Ib. of Epsom salts, the affected 
places being dressed with a sulphate of zinc 
lotion. Salicylic acid in ]-oz. doses, or sulphite 
of sodium in 3-drachm doses in water may be 
given twice daily. If the feet are attacked, boracic 
acid may be dusted over them. An attack may 
involve a number of animals, which will need 
constant attention to prevent too great loss of 
condition, and the spreading of the complaint. 
There should be isolation and complete disinfec- 
tion. . Patients may be supplied with linseed 
water as drink, linseed tea, milk, mashes, gruel, 
cut grass, and any food likely to tempt the failing 
appetite. The milk of affected cows should not 
be used for healthy stock. 

Abortion, SlinKing, or Casting Calf. 
Abortion is caused by accident, exposure. or 
contagion, the calves being usually cast in the 
fifth month. In any case the cows should be 
isolated, thoroughly disinfected, the fcetus, 
cleansing, and all matter connected with both 
buried with lime, or burnt. A cow which has 
once been affected should not be used for 
breeding again until nine months have elapsed, 
or she may be fattened and sold. There is always 
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danger in buying in-calf cows in fairs and mar- 
kets; hence the importance of some days of 
isolation before mixing with the herd. After a 
case of abortion every animal! in the herd should 
be disinfected by sponging the vent with a 
solution composed of 20 pints of distilled water, 
3 oz. of glycerine and alcohol (specific gravity 
36), and 2$ drachme of bichloride of mereury 
(poison). One case of contagious abortion may 
be followed by others unless great precautions 
are taken. 

MilK Fever, or “Drop.” This is a very 
dangerous complaint, often attacking cows whic 
are in high condition and of particular strains. 
The animal falls soon after calving, displaying 
weakness, a dry, hot muzzle, and perhaps re- 
lapses into a state of coma. The actual cause ix 
unknown; prevention ix the wisest course. 
Fleshy or suspected cows should be turned out on 
scanty pastures after drying off, or, if stall-fed, 
kept on light rations, of which bran mashos form 
part, linseed water being occasionally used to 
keep the bowels in order. A pint of salts piven 
twice with intervals shortly before calving is a 
practice many follow with success, Where the 
appearance of the cow raises suspicion that she 
may fall, 10 to 12 drops of tincture of aconite 
may be given, and continued every six hours or 
80, if there is no change. Where a case occurs, 
the animal should be well wrapped up to main- 
tain warmth, the bowels being kept open with 
linseed oil, salts, or a gruel enema, 

Garget. This is a troublesome complaint 
attended with great risk and loss in value in 
the cow. The udder is attacked by inflammation, 
and its internal structure involved, so that the 
power of yielding milk may be lost. It is usually 
owing to chill, injury, or bad management. The 
udder becomes hard, but’ may be massaged, 
and the calf used to empty it from time to time. 
When garget appears, the udder may be poul- 
ticed with linseed meal, and medicine obtained 
from the veterinarian. [f an ulcer forms, it 
should be kept clean with an antiseptic, such as 
carbolic acid, | part to 25 parts of water. Simple 
hard udder, which often occurs after calving, may 
be reduced by giving } lb. of salts and an ounce 
of ground ginger in gruel, followed by frequent 
rubbing, and by allowing the calf to suck oftener. 

Hoven. Thir usually occurs from overeating 
young, fresh green food in spring, especially 
where cows break bounds and enter a ficld of 
vetches, clover, or some other green crop, 
when the dew is upon it. The animal is 
blown with gas, parts of abdomen when tapped 
resounding like a drum. In bad cases the dis- 
tension presses on the heart, the circulation is 
impeded, and death may occur by suffocation. 
The commonest simple remedy is } lb. of hypo- 
sulphate of soda, given in a pint of water, thin 
being repeated in a short time if necessary. If 
it is perceived that a cow is in danger, the paunch 
should be pierced with a trocar and canula, 
which should be kept on every farm, or, failing 
this, with a penknife, behind the short ribs on 
the left side. The trocar is removed, and the 
canula, through which the gas quickly passes, 
remains in the wound, which should be kept 
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clean, and which with care will quickly heal. 
After relief the animal must be nursed, first 
getting an aperient—1 |b. of Epsom salts, with 
some ground ginger, or a pint of linseed oil—to 
clear the bowels. Food should be given in small 
quantities until danger has prssed, to include 
gruel, bran mashes, and linseed water. 

Impaction. This is also the result of gorging 
abundant dry or green food. There is less gas in 
this case, but action should be taken with linseed 
oi] to purge the system. In bad cases advice 
must be obtained. 

Colic. This trouble is often caused by over- 
feeding or bad feeding, followed by pain in the 
bowels, the generation of gas, and swelling. The 
first remedy is | Ib. of salts, with 14 oz. of ginger, 
4 oz. of aloes being sometimes added. If neces- 
Bary, a stimulant must be supplied, and in all 
cases help obtained. Thére may be gentle mas- 
sage with dry mustard. The eeaing to follow 
relief should be chiefly composed of bran mashes. 
Colic may be caused i Alte or drinking too 
much very cold water. Where there is little gas 
evolved, but more pain, a pint of linseed oil ma 
be given, followed by a soothing drink, whic 
should include opium, obtained from a veterinary 
Rurgeon. 

Inflammation of the Bowels. Thi» 
disease is accompanied by pain, perspiration, and 
rapid pulse. It is —— by exposure and chill, 
and the consumption of quantities of cold water 
when the J——— heated. Ether and opium are 
usually given, but, again, the master should 
leave himself in the hands of a skilled adviser. 

Diarrhoea. If the feces are largely mixed 
with mucus, great weakness soon follows an 
attack, but simple looseness, although it should 
not be ignored, may mean nothing. Bad cases 
occur from sudden changes of food or of pasture, 
from the consumption of bad food or water, 
and from chill. A pint of linseed oil with an ounce 
of tincture of opium may be given to clear the 
bowels, after which a binding draught may be 
administered, if necessary, this consisting of 
powdered chalk, catechu, and opium, the doses 
being arranged by a good druggist. In bad cases, 
which may be described as dysentery, the feces 
are mixed with blood ; there is great weakness, 
and inflammation of the organs of digestion. In 
such there must be prompt action, good nursing, 
and the best advice. Diarrhe. in calves is 
caused by acidity, chill, and careless feeding. In 
ordinary cases 1$ to 2} oz. of castor oil may be 
given in accordance with the age and size of the 
animal, followed by periodical doses of a cordial 
containing powdered chalk, ginger, opium, and 
catechu. It is prepared by any ae druggist. 
Many cases of diarrhoea are infectious, hence the 
importance of supreme cleanliness and isolation. 

White SKit, or Scour. This is common 
among calves taking milk. In ordinary cases the 
oil and cordial may be given as above, but where 
the disease is the result of a bacillus, Nocard’s 
system must be adopted. The animal shivers, 
— is rapid cian a — — dis- 
0 is very thin and a owish grey. 
Practically no treatment —— in ———— 
cure. The one thing is to prevent its occurrence. 
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The bacillus enters the system through the navel 
cord ; hence, when the cow is about to calve she 
should be kept in a disinfected box on clean straw. 
The cord of the calf after birth should be tied with 
thread 1} to 2 in. below the navel, and cut an 
inch below the tie. The cord should then be 
dressed with a solution composed of 1 gramme of 
iodine crystals, 2 drachms of iodide of potach, with 
500 cubic centimetres of water (1), pints’, and 
subsequently coated with a solution of 1 gramme 
of icdine crystals and 500 cubic centimetres of 
alcohol. his must be allowed to dry 
thoroughly, when a layer of 1 per cent. iodine 
collodium should be painted or coated over it, 
and well dried before the calf is released. Cows 
about to calve should be disinfected with a 
2 per cent. solution of creolin in water. The 
hands of the operator and the knife and thread 
employed should be sterilised or disinfected. 
Broken Horns. In bad cases the stump 
may be removed ; in others it may be smeared 
with the best Archangel tar, bound with tow, 
and subsequently with a clean cotton bandage. 
Cowpox. Pustules appear upon the teats, 
being usually communicated by the hands of 
milkers ; hence the importance of cleanliness. 
The affected teats may be bathed with a mixture 
vf 4 oz. of chloride of lime in two quarts of water. 
oisons. The most common vegetable 
poisons are yew and rhododendron; but 
whether these have been eaten, or whether the 
animal has in some way consumed mineral 
poisons, the services of an expert are essential. 
The pulse of a beast is taken at the jaw, 
45 beats per minute; while the temperature, 
which is taken in the anus, is 101° F. 


DISEASES OF SHEEP 

Anthrax and Foot and Mouth 
Disease. The remarks on these diseases 
under the head of Cattle apply also to sheep. 

Foot-rot, Scab [1], and Vermin have 
also been referred to in our general remarks. 

Catarrh. This is indicated by a running at 
the eyes and nostrils, sometimes with the addition 
of a cough, loss of condition, and refusal to feed. 
The animal should be isolated, nursed, kept 
warm, and fed with gruel, to which a drachm of 
nitre may be added from time to time. 

Husk. This is accompanied by cough, weak- 
ness, and loss of weight. It should be promptly 
attended to, the affected animal being removed 
from the flock, which should be shifted on to a 
dry pasture and liberally fed. Lambs should 
not feed on grass over which older sheep have 
been running. The patient should receive a 
mixture of turpentine and olive oil, prepared 
by a druggist, and be fed, a small quantity at 
a time, on nutritious rations, as crushed oats, 
with a li:tle finely broken linseed cake, and 
sweet hay-chaff, and gruel or milk, if necessary. 
The complaint is caused by the presence of a 
worm, Strongylus filaria [10]. 

Pneumonia. An attack of this disease 
is accompanied by fever, ‘oss of condition, 
thirst, laborious breathing, and refusal to feed. 
It is caused by exposure and chill, and is dan- 
gerous. The strength should be maintained by 
the aid of spirits, two tablespoonfuls being given 


in linseed tea, milk, or gruel, with a little ginger 
added. Expert advice is essential. 

Tremblesa, or Louping Ill. This 
disease, which affects the nerves, is believed 
to be due to the presence of a fungoid parasite 
communicated through the sheep tick. Hence 
the importance of keeping the wool and skin 
free fronp parasites by dipping at least twice 
yearly. The ptoms are tremor and grind- 
ing: of the teeth. The disease is very dangerous, 
and is seldom cured. Where a case occurs the 
flock’ should be moved on to a clean, pure 
pasture, supplied with salt, and liberally fed. 

Staggers, or Sturdy. This is easil 
recognised by a peculiar movement of the head, 
while the animal turns in a circle. It is due to 
the presence of a parasite in the brain, Cenurus 
cerebralts, which is communicated through 
the tapeworm of the dog. There is no effective 
cure. The animal had better be killed while 
the carcase possesses any value. Wet pastures 
should be avoided ; the dogs of the farm kept 
healthy, and salt supplied ta the flock. 

Braxy. This is a highly fatal disease, 
which it is almost useless to treat. The head 
hangs, the back is rigid, and there is grinding 
of the teeth. The direct cause is believed to 
be found in bad feeding, especially on decom- 
posing grass. A palliative is found. in a supply 
of salt to the flock, and good sound pastures. 
The diseased sheep should be at once isolated, 
and a purgative in gruel may be tried, or a 
veterinarian called in, but in all cases slaughter 
is the most economical course to adopt. 

Dysentery. This is recognised by abnormal, 
fetid droppings, mixed with mucus and blood, 
with fever, weakness, and refusal to feed. It 
may be caused by a chill. The sheep should 
be isolated, well fed on flour gruel, and in mild 
cases treated with powdered chalk and opium, 
the quantities in accordance with age, or the 
cordial recommended for scour in calves may 
be administered. All cases of looseness in sheep 
should be watched, and treated immediately. 

Hoove. This results from fermentation of food 
and the production of gas, as in cattle. When 
a flock is placed on green food or roots, the 
allowance should be limited until they have 
become accustomed to the change. A purge 
of 3 oz. of Epsom salts with a little ginger 
is advisable, followed by oatmeal gruel, about 
4 oz. at atime. If the symptoms do not abate, 
the trocar and canula may be used as for cattle. 


Parturient Fever, or Straining after 
Lambing. This disease is the result of 
blood poisoning, often following delivery by 
the shepherd with hands which have not been 
disinfected. It is accompanied by fever, the 
discharge of a dark fluid, pain, and diarrhea, 
and is highly rous. When assisting a ewe, 
the she hard should take the greatest care to 
purify his hands with diluted carbolic acid, 1 
part to 50 of pure water, and if necessary— 
indeed, it almost follows that it is necessary— 
the parts may be syringed with a mixture of 
1 part of carbolic acid to 10 parts of glycerine. 
If the affected animal needs a stimulant, two or 
three. tablespoonfuls of whisky or brandy at a 
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time may be given in flour gruel, adding an 
ounce of tincture of opium if there is diatrhcaa: 

Liver Rot. This is caused by the action of 
an organism known as fluke (Fasciola hepatica). 
There is loss of condition, yellowness of the eye, 
falling off of wool, and diarrhwa. The organism 

through the system of the water snail ; 
ence wet land should be avoided. The 
assistance of ducks on sheep farms with wet 
land has been advocated, the birds consuming 
the snails. On such land salt should always 
be liberally supplied. When fluke is suspected, 
the flock should be removed to dry land, and 
liberally and quickly fed for the table before it 
is too late. Salt marshes are advantageous. 

Maggots. ‘These pests usually appear in 
colonies during warm, moist weather, if the eggs 
deposited by the bluebottle fly are not. removed 
or destroyed by the shepherd, who during summer 
should keep a strict watch on every sheep, 
especially noticing any action indicating dis- 
comfort. If neglected, the maggots will enter 
the skin, the wool will fall off. and the sheep 
become ragged and lose condition. Spirits of 
tar may be freely used. 

The pulse of the sheep, which is taken at the 
heart. beats 75 times per minute, while the 
temperature of the body is 101° F. When 
medicine is administered, it should be from a 
small bottle with a long, narrow neck, the fluid 
being slowly and gently passed down the right 
side of the mouth and kept clear of the tongue. 

DISEASES OF PIGS 

The diseases of pigs which are notifiable to tho 
police are swine fever, foot and mouth disease, 
and anthrax. The two latter have already 
been referred to in connection with cattle, and 
need no further description, the treatment being 
practically the same for pigs as for young cattle. 

Swine Fever. This very destructive 
and contagious disease should be handled with 
promptitude and energy. Where any doubt 
occurs in diagnosis, the veterinary inspector or 
surgeon should be immediately called in. 
Affected swine show fever, great thirst, refusal to 
feed, and a skin patched with purple, especially 
on the belly. A case should be immediately 
isolated on presenting suchan appearance, and 
on being declared as swine fever each animal 
affected should be slaughtered, and others which 
have been in contact with them isolated and 
treated under the advice of the Government 
inspector. Every place occupied by diseased 
pigs should be thoroughly disinfected. Even the 
boots of the pig-feeder, the vessels used for 
feeding, including troughs and pails, all should 
be cleansed with strong carbolic water. 

Husk is a complaint duc to the same cause as 
husk in cattle, and may be similarly treated. 

Trichinosis. This parasitic disease, of 
which too little is known, is, happily, seldom 
found in bis country; the only remedy—1.e., to 
prevent it spreading—is slaughter. © 

Inflammation of the Lungs. This 
is due to exposure and chill, and is accom- 
panied by a dry cough, abnormal breathing, and 
shivering. In cases where the disease is not 
severe, and where the condition hardly warrants 
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slaughter, the patient may be kept in a : 
— sty and avidly fed. for the — 
may possibly be found that the liberal use of 
new milk with good meal willbe followed by a 
rapid increase in weight and the prevention of 
any serious loss. An affected pig needs ex- 
ceptionally good feeding and nursing, with 
dry warmth and plenty of air. A light blister, 
made by mixing mustard and turpentine, well 
rubbed .over the affected part, is sometimes 
followed by good results, but this should be 
accompanied by medicine obtained from the 
veterinary surgeon. 

Measles. This troublesome complaint is 
accompanied by fever, pustules under the tongue, 
and red blotches on the skin. The patient 
should be kept in a warm, dry, well-ventilated 
aty, supplied with good food, such as milk given 
slightly warm, together with an ounce of sulphur 
twice daily. 

Rheumatiam. This chiefly affects young 
pigs, which apparently become cramped, especially 
in the hind limbs. The complaint is caused 
by lying upon damp beds, hot manure heaps, or 
even cold stone, concrete, or brick floors with 
insufficient straw. Wooden benches well covered 
with dry wheat-straw should be provided, so that 
the animals can make thems:lves warm and com- 
fortable. <A mixture of turpentine and mustard 
may be rubbed well into the affected limbs. 

ore Throat. This is a serious complaint, 
often resulting in death. There is swelling 
on the throat or neck and tongue, while the 
membrane of the mouth becomes abnormally 
dark in colour. The pig rapidly loses condition 
and strength, and, unless the disease is arrested, 
death speedily follows. The throat may be 
fomented, Epsom salts administered at the 
outset, and the advice of a veterinarian obtained. 


A USEFUL MEDICINE CHEST 


The following materials should be kept in 
store by — stock-feeder. They chiefly 
consist of simple remedies. or appliances whic 
any intelligent man may employ upon recog- 
nising the complaint which they are intended 
to relieve. We think, however, that in all 
rerious cases the preparation and administration 
of medicine should be left entirely to those who 
havo been properly trained for the purpose. In 
deciding upon the employment of a veterinary 
surgeon, it may be well to arrange to pay for 
his services by an annual sum or by definite 
fees for each visit, to include medicine. 


List OF MEDICINES 
Condy's Fluid Carbolic acid (poison) 


Tinoture of ammonia Nitre 

Powdered aloes Spirita of camphor 
Epsom salts Linseed oil 

Castor oil Olive oil 

Mustard Powdered ginger 
Sulphur Prepared chalk 
Powdered catechu Spirita of tar 
Archangel tar Sheep di 


Foot-rot ointment Calf cordial 


INSTRUMENTS AND MATERIALS 
Trocar and canula Clamps for castration 
Clinical thermometer Twitches for horses 
Knee-capa and bandages Searing iron 


ORR 


INSECT PARASITES : 

Ox Warble Fiy (Hypoderma lineata and 
H. bovis). So terrible have been the ravages of 
this pest that the damage was once estimated 
by Ormerod to amount to millions of pounds 
sterling per annum, and the loss is still very great. 
The larve from the eggs of H. lineata [2] find 
their way into the body in a manner similar to 
the horse bot [see below], but after wandering 
through the connective tissue, finally Iqdge 
under the hide along the back, forming the well- 
known “ warbles,”’ the hide being perforated, 
and frequently riddled with the holes caused in 
this way. Not only may the hide be ruined, 
but much loss arises through falling off in the 
milk yield of a cow, or spoiling the carcase from 
the point of view of the butcher. Stock should 
have the natural shelter of trees if possible, and 
be near water which they can enter; while egg- 
laying by the fly may be prevented in summer 
by smearing the animals with a strong-smelling. 
greasy material such as cart-grease and paraffin, 
or a mixture of 1 quart of train-oil, 4 ozs. of 
oil of tar, and 4 ozs. of flowers of sulphur. All 
“bots ” found in the backs of stock should be 


‘AQueezed out and destroyed during the first four 


months of the year. 

Horse Bot Fly (Gastrophilus equi). In 
this case the fly attaches its eggs [6] to the hairs 
of the neck, sides and shoulders, startling its 
victim in the act. Irritation is caused by the 
resulting. larve, which are licked into the 
mouth of the horse, and finally find their way 
to the stomach and intestines, where they cause 
considerable irritation and inflammation, passing 
away in the feces some months later. Rubbing 
down the horse with a paraffin cloth during June 
and July may prevent egg-laying. Close clipping 
should be resorted to, and the coat examined for 
eggs, which may be removed and destroyed, 
while infested animals should be well fed. 

Sheep Ked and Sheep Tick. These 
two pests differ widely, though the former is 
frequently, although improperly, termed “ tick.” 
The ked (Melophagus ovinus) is a dipterous 
insect [5] which feeds on the blood and the fatty 
substance of the wool; the true tick (/rodes 
reduvius), on the other hand, passes part of its life 
on vegetation [4], but at one stage it is parasitic 
on the sheep, sucking the blood in considerable 
quantity, while in the Border districts ticks act 
as intermediaries in causing the disease known 
as Louping Ill. For the ked dipping is resorted 
to, and is regularly carried out in practice [see 
also Sheep Scab]. All keds and ticks seen on 
sheep should be destroyed, and as a preventive 
measure for ticks the herbage may be burnt in 
spring, so destroying many ticks. 

Among other insect pests of livestock may be 
mentioned the sheep maggot fly (Luctlia sericata), 
the maggots [8] of which invade the flesh of 
the back and rump, and- are frequently ve 
troublesome ; the gad flies (Tabanide), whic 
— and startle livestock by sucking their 
blood and by loud buzzing ; and lice (Pediculide), 
of which there are many species, young animals 
being chiefly infested. 
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LIVESTOCK PESTS 
‘soroptes communis) highly magnified 2. Warble fly (Hypoderma lineata) 3. Sheep maggot fly (Lucilia 

tick (Izodes reduvius) en 5. Sheep ked (Melophagus orinus) enlarged 6. Horse bot fly 
7. Horse worms ( tetracanthum) &. Liver tluke (Distomum hepaticum) 9. Ringworm 


of cattle Trichonophyton . Husk-worm (Eustrongyl ria 
¢ {By — re es ten Ladi meus. Hara) 
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18 Spanish by Amalia de Alberti; Italian by F. de Feo; French by 
Louis A. Barbé, B.A. ; German by P. G. Konody and Dr. Osten 
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ADJECTIVES—continued 


Degrees of Comparison. Spanish ad- 
jectives have the usual degrees of comparison 
—positive, comparative, and superlative. 

The comparative is formed by adding mde 
(morc) to the positive. The superlative is formed 
by adding muy (very) to the positive, or by the 
addition of istmo. Terminal vowels are dropped 


before this addition. Thus: 
POSITIVE. COMPARATIVE. 
vil, vile mas vil, more vile 


prudente, prudent mis prudente, more prudent 
SUPERLATIVE. 
muy ml, vilistmo, most or very vile 
muy priudente, prudentisimo, most or very 
prudent 
The superlative in this form expresses the 
quality in an absolute degree, but without com- 
arison ; when comparison is intended, el mas, 
maa, or lo mas, the most, is used, according 
to gender, as: el mais prudente, the most prudent. 
Note. The neuter article lo can be used 
with any superlative to which the word “ thing ” 
or any other word may be added in English, as: 
Lo mejor no ea siempre lo mas dirertido, the hest 
(thing) is not always the most amusing ; lo mds 
facsl no es siempre lo mejor, the casiest (way) is 
not always the best. 
Adjectives ending in ble change the last syllable 


GAR SCHAAF END 8 OF PUSAN PUES TFN 6 
Some adjectives ending in sente drop the ¢ in 
the superlative : 


PosITIvk. SUPERLATIVE. 
ardsente, ardent ardentisimo 
ferrente, fervent ferventisimo 
luciente, bright lucentistmo 


Adjectives ending in z, co, and go take cisima, 
istmo, and guisimo in the superlative, as: 
eltz, happy, felicisimo ; rico, rich, riquisimo ; 
vago, vague, vagistmo. 
The following are some of the irregular super- 
latives : 
fuerte, strong, fortiximo 
cruel, cruel, crudelisimo 
anisguo, ancient, antiquisimo 
célebre, celebrated, celebérrimo 
magnifico, magnificent, magntficentisimo 
nuevo, new, novisimo 
sagrado, sacred, sacratisimo 
sabio, wise, sapientisimo 
The comparative of superiority is expressed 
by mds (more), que (than), thus: Yo tengo mds 
dinero que mi hermano, I have more money than 
my brother. 
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The comparative of equality is expressed by 
tan (as), como (as), or tanto, como: Hay tanto 
oro como plata, there is as much gold as silver ; 
tan blanco como la nieve, as white as snow. 

- The comparative of inferiority is expressed by 
menos (less), que (than): Tiene menos hijos que 
hijas, he has fewer sons than daughters. 

When “the more” and “ the less” are re- 
peated in a sentence they are rendered by 
cuanto mas, tanto mas, cuanto menos, tanto menos : 
Cuanto mis tenemos tanto mas queremos, the more 
we have the more we want ; cuanto menos tenemos 
tanto menos necesttamos, the less we have the less 
we need. 

Besides the comparative and superlative 
formed according to the rule, the following 
adjectives have also an irregular form : 

PosITIVE. COMPARATIVE, 

bueno, good mejor, better 

malo, bad peor, worse 

grande, great mayor, greater 

pequeno, little, small menor, less, smaller 

alto, high supertor, higher, superior 

ba jo, low inferior, lower, inferior 

SUPERLATIVE, 
-opttmo, very good 
péatmo, very bad 
maximo, very great 
minimo, very little, very amall 
supremo, supreme, very high 
anfimo. verv law 


TIVE SUFFIXES 

Diminutive and augmentative suffixes are 
terminations applied to nouns and adjectives 
modifying their original meaning. Their correct 
use can only be learned by practice. 

Diminutives express smallness in size, affec- 
tion, pity, or contempt. The chief diminutives are 
tco, cico, ctto, ectto—these denote affection, and 
are always well meant—and illo, cillo, zuelo, which 
denote smallness in size, pity, or contempt. All 
these diminutives take @ in the feminine. 

Augmentatives express largeness in size, clum- 
siness, contempt, and disproportion. The chief 
augmentatives are: on, azo, ofe, in the mascu- 
line, and ona, aza, ofa in the feminine (these 
express augmentation only); and acho, achén, 
and arrén, which further express clumsiness and 
contempt. 

A double augmentative is sometimes used, as: 
picaron, rogue; picarono and picaronazo, a 
great rogue. 

Notre. All words ending in azo are not aug- 
mentatives ; many denote a blow with some 
weapon, expressed by adding azo to the noun, 
as: fustl, gun; fusslazo, a gunshot; pistola, 


istol ; pistoletazo, pistol-shot ; baston, stick ; 
eae a blow with a stick. A blow with a 
sharp weapon is generally expressed by adding 


ada to the noun, as: pufal, 


dagger ; puvialada, a 


dagger thrust ; lanza, lance ; lanzada, a wound 


with a lance. 


Diminutives are constantly applied to proper 


names, as: Juan, 


John; J 


uansio, Johnnie ; 


Juana, Jane; Juanita, Jenny; Ana, Anne ; 


Anita, Annic. 
Vocabulary 

® take a journey 

The portmanteau, the 
dress-basket 

The bag 

To pack 

The carriage to go to 
the station 

Firet - class tickets, 
second-class tickets 
for the servants 


The compartment 

The guard 

To eat or dine in the 
train 

To sleep in the train 

A reserved compart- 
ment 

To take (with one) a 
courier and a lady’s 
maid 

To reach one’s destina- 
tion 

The hotel 

To take tickets for the 
opera 

To go to the theatre 

To go to the shops, to 
the haberdasher's, to 
the draper’s 

Silk 

Cloth 

Lace 

Handkerchiefs 

To go to the confec- 
tioner’s to eat pastry 
and ices, and drink 
lemonade 

To spend the carnival 
in Rome, to see the 
fétes and masks, 
which last three days 

Ash Wednesday. Let 
us etay in Rome for 
Easter Sunday 


To go to the Vatican 

To have an audience 
with the Pope 

To go to Court. To be 
received by the king 
and the queen 

To go to the balls at the 
English Embassy 

To count one’s money 

To admire the pictures 
and sculptures 


Vocabulario 
Ir de viaje 
La maleta, el mundo 


El saco 

Empaquetar : 

El carruage para ir a la 
estacion 

Los billetes de primera 
clase, los hilletes de 
segunda clase para 
los criados 

El compartimiento 

El guarda 

Comer en el tren 


Dormir en el tren 

Un compartimiento re- 
servado 

Llevar consigo un cour- 
rier y una doncella 


Llegar 4 su destinacion 


EI! hotel 

Tomar billetes para la 
opera 

Tr al teatro 

Ir 4 las tiendas, 4 la 
merceria, a la tienda 
de mercader 

Seda 

Pano 

Encaje 

Pajfiuclos 

Tr & la confiteria comer 
pasteles, y helados, y 
beber limonada 


Pasar el carnaval en 
Roma, ver las fiestas, 
vy las mascaras que 
duran tres dias 

E) Miércoles de ceniza. 


Quedemos en Roma 
ara Pascua’ de 
esureccion. 


Ir al Vaticano 

Tener una audiencia 
del Papa 

Ir 4 la corte. Ser 
recibido por el rey y 
la reina 

Ir & los bailes de la 
Embajada inglesa 

Contar su dinero 

Admirar las pinturas 
y las eaculturas 
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To go from Rome to Irde Roma 4 Napoles, 
Naples, Florence, and Florencia, y Venecia 
Venice 

To take a gondola Toma una géndola 

To come home tired. Volverécasac ansado, y 
and dismiss the — despedir al courrier 
courier 

Exercise V. (1). 
Translate the following into Spanish : 
1, Let us go [a] journey ; pack the portman- 
Vamonos ; empaquete F 
teau and the dress-basket with care. 2. At 
con cuidado. .. A 
what time [is] (the carriage) ordered’? For 
que hora... ......, se haordenada? . .. 
eight o'clock. 3. Who is going to take the 
lasocho. ......, Quien va a tomar... 
tickets 2? = The courier (is going” to take) 
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4. [Is] (the compartment “) reserved “'? 
se ha reservado ? 
5. What hotel shall we go to? To 
— ew, Aque... .... iremoa?... 
the Bristol Hotel. 6. J have taken tickets for 
He tomado, ....... 
the opera. 7. J have bought two silk” dresses, 
He comprado dos... .....-. 
and one of cloth, then! (I went‘) to the con- 
fue . . despues : 
fectioner’s to cat some delicious™ pastry”, 
delicioson. ..... 
8. We were fortunate to obtain a private”) 
.. Fuimos afortunados ohtener privada. 
audience" of the Pope. 9. The king and 
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them!”. 
FG eo. aioe 
Yes, sir. 
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Hemos = gastado 

1}. Tam glad 
.... Mealegro 
J am tired; there is the 
estoy ... 3; hayque... 
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a lot ; let us count our money. 
- 3; contamos nuestro. . 
to come home ; 
isthe Aiea a ee eB ; 
courier to dismiss, 

Exercise V. (2). 
Translate the following into English : 
1, Ese hombre es rico, pero su hermano es mas 
TALS ¢.0° Se eld oe, ho Di as se ode Jo 
rico ; su padre es muy rico, y su tio riquisimo, 


fsimo. 3. El amor es ardiente ; es ardentisimo 
& veces. 4. Las estrellas son lucientes ; el sol 
es lucentisimo. 5. El caballo es fuerte; la mula 


es fortisima. 6. La muerte es cru¢l, cruclisima, 
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— WAR as cee eee ar Be ee ee 
pequefio, este es menor. 10. Este hombre es 
ite dy di thisone ....... see tae 
sabio, pero su padre es superior en sabiduria. 


wisdom. 
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PROSE EXTRACT V. 


From ‘‘La Hora de Todos y la Fortuna con 
Se30”’? (“The Hour of All, and Fortune no 
Fool”), by Francisco de Quevedo 


FORTUNE'S ANSWER 


CONTESTACION DE LA 


TO THE ACCUSATIONS FORTUNA CONTRA LAS 


OF JUPITER 


‘If the deserving are 
put on one side, and the 
virtuous left unreward- 
ed, it is not all my 
fault; many despine 
what I offer them, and 
you blame me for their 
moderation. Many, for 
want of putting out 
their hand to take my 
gift, let it pass to others 
who snatch what I 
never gave. Those who 
do me violence are 
more numerous than 
those whom I make 
rich. More steal what 
T deny them than keep 
what I give them. 
Many receive from me 
what they do not know 
how to keep ; they lose 
it, and say that I took 
it away from them. 
Many accuse me of 
bestowing evilly upon 
others what had been 
worec bestowed upon 
themaelves. No man 
is happy without tho 
envy of many, and no 
man is unhappy with- 
out the contempt of all. 
This servant hae served 
me constantly; I have 
not moved astep with- 
out her; her name is 
Occasion ; hear her and 
learn how to judge from 
a kitchen-wench.” 

Then said Occasion, 
reeling her speech off 
quickly, for fear of in- 
culpating herself: ‘I 
am a woman who offers 
herself to all; many 
tind me, but few make 
the most of me; I am 
u female Samson whose 
strength is in her 
hair. He who can hang 
on to my mane knows 
how to defend himself 
from the twists and 
turns of my mistress. 
1 divide and dispose of 
her gifts, and I am 
accused because men 
do not know how to 
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‘* Si hay beneméritos 
arrinconados y vir- 
tuosos sin premios, no 
toda la culpa es mia ; 4 
muchos se les ofrezco 
que los desprecian, y de 
su templanza fabricdéis 
mi culpa. Otros, por 
no alargar la mano 4 
tomar Jo que les doy lo 
dejan pasar 4 otros, que 
me Jo arrebatan sin 
darselo. Mas son los 
que me hacen fuerza 
que los que yo hago 
ricos ; mas son los que 
me hurtan lo que les 


niego que los que 
tienen lo que les 
doy. Muchos reciben 


de mi Jo que no saben 
conservar, piérdenlo 
ellos y dicen que yo se 
lo quito. Muchos me 
acusan por mal dado 
en otros lo que estu- 
viera peor en cellos. No 
hay dichoso sin invidia 
de muchos, no hay 
derdichado sin des- 
precio de todos. Esta 
criada me ha servido 
perpetuamente ; vo no 
he dado paso sin ella ; 
au nombre es ia 
Ocasion ; oidla, apren- 
ded 4& juzgar de una 
fregona."’ 


Y desatando la tara- 
villa Ja Ocasion, por no 
perderse 4 8i misma 
dijo: ‘“‘Yo soy una 
hembra que me ofrezco 
a todos; muchos me 
hallan, pocos me 

ozan; soy Sansona 
emenina, que tengo la 
fuerza en el cabello. 
Quien sabe usirse & mis 
crines sabe defenderse 
de los corcovos de mi 
ama. Yo la dispongo, 
yo la reparto, y de lo 
que los hombres no 
saben recoger y gozar, 
me acusan. lene 
repartidas la necedad 


gather them up and 
enjoy them. Stupidity 
has scattered these in- 
fernal phrases amo 
men: ‘Who woul 
have thought it ; I did 
not think; I never 
noticed; that’s all 
right; what does it 
matter; that’s neither 
here nor there; to- 
morrow will do ; there’s 
lots of time ; there's 
sure to be a chance ; 
let me alone; I know 
what I'm about; I’m 
no fool ; let it alone ; I 
can do without it; 
laugh at all things; I 
don’t believe it ; I am 
sure to get the best of 
it; it will not fail ; the 
Lord will provide ; days 
are more plentiful than 
sausages; when one 
door shuts another 
opens ; that’s well and 
good ; what business 
is it of his ; it seems to 
me ; it is not possible ; 
don't tell me ; I know 
all about it: facts will 
prove; let the world 
wag; I owe God a 
death ; I should cut a 
pretty figure; why, 
certainly ; let them 
say what they like ; in 
for a thousand, in for a 
thousand five hundred; 
I can turn my hand to 
anything ; my heart in 
my hand ; we shall see ; 
and what, and but, and 
perhaps. And the 
motto of the obstinate, 
* I will go my own way.’ 
These stupidities make 
mankind presumptu- 
ous, lazy and careless.” 


Francisco de Que- 
vedo (1580-1655), poet 
and satirist. His repu- 
tation rests chiefly 
upon his prose satires, 
especially upon a 
series of six called 
‘* Visions.” In the 
apologue, from which 
the above extract is 
taken, Jupiter sum- 
mons Fortune before 
him. and rates her for 
her injustice towards 
mankind. After hear- 
ing her defence, he re- 
solves to apportion his 





los hombres estas 
infernales  cléusulas : 
* Quien dijera, no pen- 
saba, no miré en ello, 
no sabia, bien esté, qué 
importa, qué va ni 
viene, manana se hara, 
tiempo hay, no faltara 
ocasion, descuidéme, . 
yo me entiendo, no soy 
bo, déjese deso, yo 
me lo pasaré, riase d& 
todo, no lo crea, salir 
tengo con la mia, no 
faltaré, Dios lo ha de 
proveer, mas dias hay 
que Jonganizas, donde 
una puerta se cierra 
otra se abre, bueno 
esta eso, que le va 4 él, 
paréceme 4 mi, no en 
posible, no me diga 
nada, ya eatoy al cabo, 
ello dira, ande el 
mundo, una muerte 
debo 4 Dios, bonito soy 
yo para eso, si por 
cierto, diga quien 
dijere, preso por mil, 
preso por mil y quini- 
entos, todo se me 
alcanza, mi alma en 
mi palma, ver veamos. 
ue, Y pero, y quizas.’ 
y Ar eine 7 de los 
porfiado:s, ‘Dé donde 


diere.’ Estas nece- 
dades hacen a_ ios 
hombres presumidos, 


perezosos y  descui- 
dados.”’ 





Francisco de Que- 
vedo (1580-1655), poeta 
y satirico. Su reputa- 
cion resta principal- 
mente en su prosa 
sAtirica, especialmente 
sobre una série de seis 
llamadas “ Sueifios.” 
En el apdlogo del cual 
el extracto que precede 
ha sido tomado, 
Jupiter. cita 4 la 
Fortuna y la reprueba 

r su injusticia hacia 
a humanidad. Des- 
pues de oir su defensa 
toma Ja resolucion de 


* true deserts to every 
"human being for the 

of one hour. 
Such intolerable con- 
fusion is the reeult that 
Jupiter restores the 
empire of Fortune, and 
all is allewed to go on 
as before. 


repartir y dar por una 
hora 4 todo ser humano 
lo que cada cual 


merece. Resulta tal in- 
tolerable confusion que 
Jupiter restora el im- 
perio de la Fortuna. y es 
permitido que todo siga 
como anteriormente. 


Key To Exercise IV. 
h Ese hombre es grande y esa mujor 6s 
tambien grande. 
2. Ere edificio es hermoso, y esa estatua e% 
hermosa. 
3. Un traidor &su patria. Una traidora 4 pu fé. 
4. Un espafiol, una espafiola.un inglés y una 
inglesa hablaban sin entenderse. 
. Un amo bueno, y un buen criado son raros, 
. La hacienda er productiva. 
. Los toros son bravos. 
. Los potros son numerosos. 
. Las mulas son fuertes. 
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10. El hacendero es rico. 

11. Los labradores son honrados. 

12. El gallo canta por la majiana, las gallinas 
cacarean. 

13. La leche y la manteca son freacas. 

14. El cazador es buen tirador. 

15. La caza es abundante. 

16. Los ciervos son ligeros, 

17. Los osos v los jaabalies son feroces. 

18. El guarda es vigilante. 

19. Las medias son de seda, y los zapatos de 
piel fina. 

20. El paũolon ea de lana, y tambien lo son 
los calectines. 

21. Los guantes son de piel de perro. 

22. El sastre ha traiglo mi paletd y mi levita. 

23. La costurera ha traido mi vestido. 

24. La modista ha traido mi sombrero, y el 
guantecro mis guantes. 

25. Buenos dias, sefior! 

46. El colegio es bueno. 

27. Tiene una hermosa libreria, y unos libros 
aplendidos. 

28. Los manuscritos son antiguos. 


Buenos dias, sefora! 


Continued 


Co ntéined from 
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ITALIAN 


ADJECTIVES 


The adjective agrees with the noun in gender 
and number. 

The gend«r of the adjective is known by its 
termination. 

Adjectives in Italian either end in o (buono) 
or in e (diligente). 

1. The form in o is used for the masculine 
gonder, af: vino buono, good wine; uomo ricco, 
rich man. This form has a corresponding 
feminine form ina, as: gente buona, good people ; 
persona ricca, rich person. 

2. The form in e is used both for the masculine 
and feminine, ae: scolaro diligente, diligent pupil ; 
scolara diligente. 

The qualifying adjective is placed before the 
noun when it expresses an innate quality of the 
noun, a8: la verde campagna, the green country ; 
le alte montayne, the high mountains. It 18 
placed after the noun when it expresses a casual 
and accessory quality of the noun, as; un 


ctelo sereno, a clear sky; un cielo nuvoloso, a. 


cloudy sky ; un bayno freddo, a cold bath; un 
bayno caldo, » hot bath. 

Note. There are occasional departures from 
this simple rule, especially when the adjective 
is used emphatically. 

Reapinc Exercise (Esercizio pi LETTVRA] 

Ma la pratica" generale ha voluto™ che éb- 
blighi®™ soltanto.a non confidare“ il eto, 


se non a chi sia un amico ugualmente fidato”’, 
e imponéndogli® la stessa condizione. Cosi”, 


d’amico fidato in ® amico fidato, il segreto gira 


e gira® quell’ immensa catena, tanto 
che arriva all’ orécchio di colui o di coloro"” 
8 cui il primo che ba parlato intendeva appunto 
di non lasciarlo arrivar mai’. Avrebbe perd uꝰ 


By Francesco de Feo 


ordinariamente u oatare’? un gran pos%o in 
cammino'', se ognuno non avesse che!" due 
amici: quollo che gli dice, e quello a cui 
ridice Ja cosy da tacersi!”. Ma ci son d gli 
uo nini privilegiati cho" li" contano®" a centi- 
Nain; e quando i! segreto è venuto a uno" di 
questi udmini, i giri divengon sj rapidi ¢ wi 
moltiplici, che non é pid possibile di seguirne la 
trâccia. * 

Notss. (Expressions have been chosen which 
correspond as nearly as possible with the 
exact meaning of the Italian words): 1. Practice, 
2. Determined. 3. That [the condition) binds 
(the friend]. 4. Not to confide. 5. Unless it be 
to one who is an equally confidential friend. 
6. Binding him also (by). 7. Thus. 8. From 
confidential friend to. 9. Travels and travels 
along. 10. So much that. 11. It arrives at 
the ears of the person or persons (colus 0 coloro), 
12, Particularly intended never to allow it to 
arrive. 13. However. 14. To be. 15. A Jong 
while on its way. 16. If everyone had only. 
17. The one who telle him, and the one to whom 
he repeats the thing to be kept secret. 18. Who. 
19 Them. 20. Count. 21. Has reached one. 
22. Ite travels become so rapid and so manifold 
that it is no longer possible to follow their 
traces. 

Plural of Adjectives. In the formation 
of the plural the adjectives follow the general 
rule given for the substantives : . 

1. Adjectives ending in o and in ¢ form their 

lural by changing the o and e into 4, a: 
—— buont; caro, cari; diligente, diligent ; 

e, prudenti. . 

2, Adjectives ending in a form their plural 
by changing the a into e, as: buona, buone ; 
cara, care. 
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The adjective part is indeclinable: J part 
miei, men such ae 1; le part mie, women such 
as I, etc. 

For the adjectives ending in co, go, ca, ga, to, 
see the observations on the plural of nouns. 

If the adjective refers in the same sentence to 
nouns of different genders, it is put in the 
masculine gender. 

Nore. All the adjectives in Italian may be 
used as substantives—e.g.: gli womint buont, 
or simply ¢ buons ; gli womint cattivi, or simply 
i caltivi ; un uomo Inglese, or, which is better, 
un Inglese. 


Observations on Certain Adjectives. 
Bello (beautiful, fine) follows the same rules 
as the article lo—t.e., before masculine nouns 
beginning with a consonant (except z, gn, and 
impure a) it drops the syllable lo in the singular, and 
becomes bes (often written be’), in the plural, 
as: un bel regalo (a nice present), det bet regalt ; 
un bel carallo (a beautiful horse), det bet cavall. 
Before a vowel, in the singular, the final o is 
dropped and the apostrophe is put instead, 
as: un bell orologio, a fine watch. Before a 
vowel, z, gn, and impure s in the plural it be- 
comes beglt, as: begls occhi, beautiful eyes. 
Beforo feminine nouns it iv regular: bella 
mano. 

; Belli is used only as predicate: I fiort sono 
elt. 

Buono (good) in the singular follows the 
eamo rules as the indefinite article: buon uomo, 
buon libro, buona donna, buono scolaro, buono 
zio, buon’ anima. In the plural it follows the 
genoral rule, as: buont udmini, buone zie, etc. 

Grande (big) becomes gran before a con- 
sonant and grand’ before a vowel, as: gran 
hibro, grand uomo ; gran (or grande) spettacolo, 
gran (or grand) apettacoli. 

Santo (saint) becomes san (masculine) before 
& proper name beginning with a consonant, 
and sant’ before a vowel, as: san Giorgso, 
sant? Andrea. 

Frate (friar) may become fra before a con- 
sonant, as: fra Criatoforo. 

Signore (Mr.) drops the final e before proper 
names, as: Ssgnor T'ale. 

Exercise XII. 
hiondo (bee-dndo), fair neve (néhveh), snow 
bianco (bee-ahnco), white inrerno (een-véhrno), 


nero (nehro), black winter 
rosso, red eatate (eh-stahteh), 
verde (véhr-deh), green summer 
fedcle (fehdéh-leh), finestra (feenéhstrah), 
faithful window 
turchino (toorkeéno), barba, beard 
blue mondo, world 
lungo (lodngo), long bandiera (bahndee-éh- 
corto, short rah), flag 
stanco, tired letto (léhtto), bed 


1. Una casa bianca. 2. La bianca neve. 
3. Il freddo inverno. 4. Un abito nero. 5. 
Capelli neri. 6. Quella ragazza ha gli occhi 
turchini e i capelli biondi. 7. Nella grande 
strada a destra vi ô un gran bel palazzo con le 
finestre verdi. 8. I ricchi hanno sempre amici 
fedeli. 9. Il leone e la tigre sono animali 
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feroci. 10. Fra Criatoforo sveva la barba 


bianca e | 11. Gli alberi sono carichi di 
frutte. 12. Nel mondo vi sono i buoni e i 
cattivi. 13. Bianco rosso e verde sono i colori 


della bandiéra italiana. 14. La nostra casa é 
in via sant’ Andrea. 15. La figlia della one 
di casa ha begli occhi, ma brutti capelli. 15. 
le giornate sono corte dinverno e® lunghe 
d’ estate. 17. I ragazzi e le ragazze sono 
andati a letto, perché érano molto stanchi. « 

Demonstrative Adjectives. The de- 
monstrative adjectives are: questo (thf), 
codesto (that . . . of yours), quello (that), stesso, 
medéstmo (same), tale (such), altro (other), quale? 
(which ?). 

Questo indicates a person or thing near or 
considered as near the person who is speaking, 
as: questo cappello, questo libro. Sta in some 
cases stands for the feminine questa, and is 
generally written in one word with the noun, 
as: stasera (this evening), for questa sera; 
stamattina (this morning), for questa mattina. 

Codesto indicates a person or thing near or 
considered as near the person who is listening, 
as: codesto orologio, codesto absto. 

Quello indicates a person or thing distant, or 
considered as distant, from both the person who 
is speaking and the one who is listening, as: 
quell uomo (that man), quel quadro (that picture). 

Questo ana codesto form their feminine and 
plural regularly: questi libri (these books), 
codeste parole (hose words... of yours). Quello 
has the same forms as bello: quel libro, quello 
acolaro, quet libri, quegli scolari, quell erba, 
quel? uomo; un libro come quelli (a book like 
those). 

Questo and quello represent also the English 
the latter, the former, respectively, as: Ho 
riceruto un libro inglesee un libro ttaliano ; 
quello non lo cayisco, questo T ho gia letto (1 have 
received an English book and an Italian one ; 
the former I do not understand, the latter I 
have already read). 

As in English there adjectives never take the 
article: a quest’ ora, dt quel tempo. Lo stesso, 
il medésimo are used as in English: la medè- 
atma cosa, the same thing; allo stesso tempo, 
at the same time. 

Stesso and medéstmo represent also the 
English myself, himself, herself, etc., in ex- 
prersions like: L’ ho weto to stesso, I have 
seen it myself; La signora stessa [ ha detto, 
the lady herself has told it. 

Tale is often the correlative of quale (plural 
tali and quali). Example: Tal (e) padre, take) 
figlio (like father, like eon). 

Quale + fus vivo, tal son morto (Dante Inf., 
c. xiv., v. 51), Such as I was when alive, such I 
am also now that I am dead. 

Altro is used as in English. Example: 
Credevo che fossi un altro womo, I thought 
you were another man. Portams il libro, bring 
me the book. Eccolo, here it is. No; non 
questo, Taltro, no; not this one, the other. 

ExrrcisE XIII. 

1. Questo bagaglio, non quello. 2. Questi 
fiori sono per voi. 3. Codeste le sono molto 
cortesi. 4. Abbiamo detto tutt’ e due (both) la 


*atessa cosa. 5. Quegli scolari non hanno 
tarta. 6. Queste cage e questi giardini sono 
d'un Inglese. 7. Gli alberghi in questa citta 
non sono molto cémodi. 8. Quei quadri e 
quelle statue sono I'épera d'un grand’ artista. 
9. Quanto (how much) avete pagato codesto 
bastone ? è molto bello. 10. Io non rispondo 
(answer)p perché codesti discorsi non m1 'inter- 
éssano. 11. Misi (I put) io stesso la léttera 
alls posta, eppure Jlavvocato ha detto 
che non Tha ricevuta. 12. Queste frutta 
noi sono mature; non sono le stesse che 
(which) avete mandate a casa stamattina. 
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Key to Exercise XI. 

1. If I had. 2. If I had not? 3. That he 
(may) have. 4. That he (may) be. 5. That 
you (may) be. 6. If we were not? 7. If J 
were not. 8. They would be. 9. They would 
have had. 10. If 1 had had time, I would 
have come. 1]. If 1 were... J would 
have. 12. He would be... if they had 
not been... 33. If J have time (literally, 
having time). ..] shall be. . 14. They 
are poor, but (they) would be rich, if (they) 
had had... 15. To have. 16. Of having. 
17. Have patience. 18. Be good. 


Continued 





FRENCH — 


By Louis A. Barbe, B.A. 


RELATIVE PRONOUNS 


There are two forms of relative pronouns, 
the uninflected and the inflected. 

The uninflected relative pronouns are : 

gut, who, which, that, whom (after a pre- 
position) ; que, whom, which, that ; quoi. which; 
dont, whose, of whom, of which ; oa, in which, 
into which, at which, to which, ete. 

The inflected relative pronouns are: 

lequel (mas. sing.), lesquéels (mas. pl.), who, 
whom, which, that ; /aquelle (fem. sing.), lesyuelles 
(fem. pl.), who, whom, which, that. 

The definite article is contracted in the same 
way as when it precedes a noun: duquel, auquel, 
deaquels, auxquels, desquelles, auxquclles. 

The relative pronoun, whether inflected or 
uninflected, is of the same gender, number, 
and person as its antecedent. In the case of 
the uninflected relative, there is nothing in the 
pronoun itself to show this agreement ; but it 
affects the number and person of the verb of 
which the relative is the subject, and the number 
und gender of adjectives and past participles 
referring to the relative: Les amis qui nous 
accompagnent connaissent bien Paris, The friends 
who accompany us know Paris well. 

Il y a dans ce livre une histoire qui est tres 
intéressante, In that book there is a story which 
is very interesting. 

1. Qui, as the subject of a verb, may refer 
to either persons or things : 

Le marchand qui vous a vendu ces objets eat 
trés accommodant, The shopkeeper who sold you 
those objects is very obliging ; 

Il donne de Veau a son cheval qui est tres 
altéré, He is giving water to his horse, which is 
vey thirsty. 

hen preceded by a preposition qut refers 
to persons only. For animals and inanimate 
objects the inflected relative must always be 
used after a preposition : 

L’ enfant a qut tout céde est le plus malheureur, 
The child to whom everything (every one) 
yields is the most wretched. 

C’est une condition sans laquelle je ne con- 
sentirat a rien, That is a condition without 
which I shall not consent to anything. 


2. Que is used asa direct object (accusative), 
and may refer to persons or things : 

Voret les amis que nous attendions, Here are 
the friends we were expecting. 

Je lis le livre que vous mare: prété, Tam 
reading the book which you lent me. 

The e of que is clided before a word beginning 
with a vowel or unaspirated h, 

The ¢ of qué ix never elided; consequently, 
qu always stands for que: 

Jai regu la lettre qual meavait promise, J have 
received the letter which he had promised me. 

In English, the relative pronoun has distinet 
forins for subject and object only when it refers 
to persons: “ who,’ “ whom.” When it. refers 
to animals or things, it has only the one form 
* which ~ for both cases, 

The fruit which is on that tree (nominative), 

The fruit which that tree produces (objective). 

In French, each case having its Kpecial form 
and not being dependent on position, the 
object is frequently placed — — before 
the verb. Thus, “The fruit which that. tree 
produces " may be rendered cither by: 

Le fruit que cet arbre produit, or Le frust 
que produit cet arbre. 

In English, the relative pronoun as object. is 
very often omitted. In French it must always 
be expressed : 

The pupil you have scolded, L'eléve que vows 
avez grondeé ; 

The exercises you have corrected, Lea devotra 
que vous avez corriger. 

3. Quoi is used ax an indirect object—t.e., after 
a preposition. Its antecedent is rarely a noun, 
but rather a statement, or sume indefinite 
expression, such as quelque chose, something ; 
rien, nothing ; voila, that is: 

fl n'y a rien sur quoi Von ait plus écrit, There 
is nothing about which more has been written. 

Voila de quot je roulais vous pavsler, That is 
what I wished to speak to you about. 

If the antecedent is a noun it is better to use 
the inflected relative with the eh peat 

C’est la chose & laquelle je pense le moins, That 
is the thing I think least about. 
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4. Dont is equivalent to the relative pronoun 
and the preposition de (of, from), thus: 

Le livre dont vous m'avez fatt présent, The 
book of which you have made me a present. 


Les amis dont vous avez méprisé les conseile, 
The friends whose advice you have despised. 


In English, the noun dependent on “‘ whose ” 
always follows it, whether it be subject or 
object, and is never accompanied by a definite 
article. In French, it has always a definite 
article, and comes immediately after dont only 
when it is the subject of the relative clause. 
If it is the object of that clause it comes after 
the verb: 

La matson dont le gérant m’a écrit, The firm 
whose manager has written to me ; 

La maison dont fat vu le gérant, The firm 
whose manager I have seen. 

When “ whose ”’ is preceded by a gla pen 
it cannot be translated by dont. The inflected 
form of the relative must be used : 

La maison au gérant de laquelle j at écrit, The 
firm to whose manager I have written. 

5. Oa, though really an adverb, is frequently 
used as the equivalent of a relative and one of 
the prepositions “in,” “into,” “at,” “to,” 
ete. : 


La maison ot tl est né, The house where (in 
which) he was born. 

It may be preceded by de, and used instead 
of dont, to indicate ‘‘ place whence ”’ : 

Le village dot nous venons, The village from 
which we come. 

Only dont, and not d'où, must be used to 
indicate descent : 

La famille dont tl descend est honorable, The 
family from which he descends is honourable. 

Norses. The relative pronoun with ce as its 
antecedent forms the absolute ‘‘ what ”’ : 

Ce qus est vras nest pas toujours agréable, 
What is true is not always pleasant. 

Je vous répéte ce que l'on m'a dit, I repeat to 
you what | have been told. 

Prenez ce dont vous avez besoin, Take what 
you have need of. 

When the verb is in the infinitive, ‘“‘ what ” 
is gue: 

Je ne sata que faire, I do not know what to do. 

The demonstratives celut, celle, ceux, celles, 
are used before the relative instead of the 
a personal pronouns, “he,” ‘‘she,”’ “they.” 
and also instead of “‘ the one ”’: 

Le meilleur ams est celut qui nous dit la vérité, 
The best friend is he who tells us the truth. 

The demonstrative antecedent may be omitted, 
as in English : 

Quit eivra verra, He who lives (long enough) 
shall see. 

When “which” has a whole clause for its 
antecedent in a a the relative must be 
preceded by ce in French : 

J’at perdu ma valise, ce qui est fort contrariant, 
I have lost my portmanteau, which is very 
provoking. 
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INTERROGATIVE PRONOUNS 

The interrogative pronouns are: 

Qut? who? whom? De qui? whose? A qui? 
whose ? Qw'est-ce qui? Quoi? what? Lequel ? 
lesquels ? (mas.), which ? which one ? Laquelle ? 
lesquelles ? (fem.) which ? which ones? Que? 
qu est-ce que? what ? r 

1. Quit, as an interrogative pronoun, is both 
subject and object : : 

Qui vous a donné cela? Who gave you that ? 
Qui cherchez-vous ? Whom are you looking 

or ? 

Qui? may be preceded by a preposition : 

Pour qui me prenez-vous ? For whom do you 
take me ? 

There is also a periphrastic form : 
qua est-ce qui? who ? 
gut est-ce que? whom ? 

Qut eat-ce qus vous a donnée cela ? 
who) has given you that ? 

Qui est-ce que vous cherchez ? Whom are you 
looking for ? 

When this form is used no inversion of the 
subject and verb is required to mark the interro- 
gation. 

‘* Whose ? ” is never expressed by dont. When 
it denotes ownership and is equivalent to “ to 
whom belongs ? ”’ it is rendered by a qus ? 

Whose key is this ? à qui est cette clef ? 

In any other case de qui ? is used: 

De qut eat-tl (le) file? Whose son is he ? 

2. Qu'est-ce qui? ‘‘ What” as the subject 
of an interrogative sentence has only the 
periphrastic form, qu'est-ce qui ?: 

Qu'est-ce qui vous empéche de venir avec nous ? 
What prevents you from coming with us ? 

In indirect questions it becomes ce qui : 

Je vous demande ce qut vous empéche de ventr 
avec nous. I ask you what prevents you from 
coming with us. 

3. Que? what? is used as the object or the 
predicate of a verb: 

Que dites-vous ? What do you say? Quw’est- 
ce? What is it ? Qu’est-1]? What is he ? 

Que deviendrons-nous ? What will become of 
us-? (What shall we become ?) 

There are also two periphrastic forms : 

Qu’est-ce que? and qu’est-ce que c'est que? 
neither of which requires inversion of subject 
and verb : 

Qu'est-ce qu'sl dit ? What does he say ? 

Qu'est-ce que cest que ca (cela)? What is 
that ? 

In indirect questions qu’est-ce que becomes 


Who (is it 


ce que: 

* vous demande ce que vous faites, I ask you 
what you are doing. 

4. Quos? is usually the indirect object of an 
interrogative sentence, and is preceded by a 
preposition : 

vec quot avez-vous ouvert ce tiroir? With 
what have you opened that drawer ? 

It may also be used absolutely as either the 
subject or the object of a verb understood : 

liya chose dans ce tiroir. Quot? 
There is something in that drawer. What ? 


J'ai mis quelque chose dans ce tiroir. Quot ? 
* I have put something into that drawer. What * 

Quoi ? followed by an adjective in the com- 
parative, preceded by de, is used as the subject 
of est understood : 

Quoi de, plus honteux que le mensonge ? What 
more shameful than lying ? 

Quot? may also be used, as more emphatic 
than gue ? with a verb in the infinitive : 

Quoi fatre ? What to do (is to be done) ? 


. Lequel? laquelle ? 
which? which of? express 
selection : 

Lequel de vos fréres vous a écrit ? 
your brothers has written to you ? 

De ces deux montres laquelle préférez-rous ? 
Of these two watches, which do you prefer ? 


leaquels ? lesquelles ? 
distinction or 


Which of 


“What” Relative or Interrogative 


The various ways of translating ‘ what,” 
whether relative or interrogative, are: 


1. Quel, quelle, quels, quelles. 
Quel livre lisez-vous ? What book are you 


reading? 
Quelle heure est-il? What time is it ? 
Quels sont les quatre points cardinaur ? 


What are the four points of the compass ? 

Quelles belles gravures! What fine 
gravings ! 

Je ne sais pas quels romans vous arez lua, 
I do not know what novels you have read. 

2. Qu’est-ce qui, ce gut, ce que. 

Quest-ce qui vous empéche de sortir? What 
prevents you from going out ? 

Je vous demande ce qui vous empéche de 
sorttr, IT ask you what prevents you from 
going out. 

Je sais ce que je veux, I know what I want. 

3. Que, quest-ce, quest-ce que, quest-ce que 
c'est que. 

Que dites-vous ? What do you say ? 

Quest-ce? What is it ? 

Que deviendrons-nous? What will become 
of us ? 

Qu est-ce qu'il ditt ? What does he say ? 

Je vous demande ce qu'il dit, I ask you what 


¢n- 


he says. 

Quest-ce gue la grammaire? What is 
grammar ? 

Qu est-ce que c'est que ca? What is that ? 

4. Quor. 


Avec quot avez-vous ouvert ce tiroir? With 
what have you opened this drawer ? 

It y a quelque chose dans ce tiroir. Quot? 
There is something in that drawer. What? 

J’ai mis quelque chose dans ce tiroir. Quoi? 
I have put something in that drawer. What ? 

Quoi de plus honteux que le mensonge ? What 
more shameful than lying ? 

Quot faire? What is to be done ? 


ExERCISE XX. 


VOCABULARY 
abricot (m.) apricot aliment (m.) food (food- 
abricotier (m.) apricot- stuff), kind of food 
tree asperge (f.) asparagus 


avoine (f. 8.) oats (pl.) 

la bécaase, Woodcock 

la becassine, snipe 

la betterarve, beetroot 

le blé, corn 

la boucherie, butcher's 
shop, meat market 

le boulanger, baker 

le brachet, pike 

Ie bragnon, nectarine 

le canard, duck 

la carpe, carp 

la @urotte, carrot 

le cerf, stag 

la cerise, cherry 

le certsier, cherry-tree 

la chair, flesh 

le chasseur, sportsman, 
hunter 

le chevreuil, roebuck 

le.chou, cabbage 

le cidre, cider 

le cog de bruyére, grouse 

le dindon, turkey 

eau douce, fresh water 

€perlan (m.), smelt 

espéce (f.), kind 

flang (m.), pond 

le fatsan, pheasant 

la farine, flour 

la faur, seythe 

la féve, bean 

le filet, net 

le frost, fruit 

le fustl, gun (fowling- 
piece) 

le gibier, game 

le hareng, herring 

le haricot, haricot- 
beans 

le lac, Jake 

le Irqume, vegetable 

le levain, yeast. 

le liévre, hare 

la ligne, line 

la machine, machine, 
machinery 

le maquereau, mackerel 

la mer, sea 

le merlan, whiting 

le meunter, miller 

le motsaoneur, reaper 
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la morue, cod 

le moulin, mill 

le mouton, sheep 

la nourriture, food 
(sustenance) 

ote (f.), goose 

otseau (m.), bird 

orge (f.), barley 

le pain, bread 

la pate, dough 

le paysan, peasant 

la péche, peach 

le pécher, peach-tree 

le pécheur, fisher, 
fisherman 

la perche, perch 

la perdrix, partridge 

la plante, plant 

la potre, pear 

le potrier, pear-tree 

le pots, pea 

le poisson, tish 

le poisson de mer, salt. 
water fish 

la pomme 

potato 

le pommier, pear-tree 

le potager, vegetable 
garden, kitehen 
garden 

la poule, fowl 

la prune, plum 

le prunicr, plum.-tree 

la raic, skate 

le ratsin, grape 

le ruisacau, brook 

le sanglter, wild boar 

le saumon, salmon 

le xeigle, rye 

la sole, sole 

le terrain, plot of 
ground 

la truite, trout 

le turbot, turbot 

le vean, calf 

le verger, orchard 

la wiande, meat 

la riande de boucherte, 
butcher 6-meat 

la vigne, vine 

le vin, wine 


la rolaille, poultry 


de terre, 


connu, known 
délayé, mixed 
différent, different 
frats, new (of bread) 


fruiticr, fruit (fruit- 

bearing) 
princi pal, eve 
rassis, wlale 


— — 


avec, with 


out, Ves 


pour, for, in order to, to 


ajuuter, to add 
altraper, to catch 
changer, to change 
culttrer, to cultivate 


faucher, to mow 


faire, to make 
manger, to eat 
nommer, to call 


tuer, to kill 





tl fait, he ‘makes 
il produit, it produces 


tls servent, they serve 
tls croisaent, they grow 
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TRANSLATE INTO FRENCH 
the followi exercise passive forms 
are to be rendered by on and an active verb: 
“the animals of which the flesh is eaten,” 
les animaux dont on mange la chair.) 

What are the principal kinds of food which 
serve for (@) the sustenance of man? They are 
bread, meat, poultry, game, fish and vegetables. 
What is the plant which is cultivated to make 
bread (of it)? Itiscorn. Whocultivates corn ? 
Peasants cultivate it. What are the principal 
kinds of corn? They are wheat, oats, bariey, 
and rye. Who are those who mow the corn ? 
The · reapers. With what? With scythes. 
Into (en) what is corn changed to make bread 
(of it)? Into flour. Who is it that changes 
corn into flour? It is the miller. What is a 
mill? It is the machinery with which the miller 
changes corn into flour. What is dough? 
It is flour mixed with water. What is added to 
dough? Yeast is added to it. Who makes 
bread? It is the baker who makes bread. 
What is stale bread Bread which is not new. 
What are the animals of which the flesh is eaten ? 
They are the ox, the calf, the sheep. What is 
butcher’s-meat ? It is the flesh of domestic 
unimals. What is game? We call game the 
animals which are not domestic animals and of 
which the flesh is eaten. What are they? 
The stag, the roebuck, the wild boar, the hare. 
Who are they who kill those animals ? They 
are sportsmen. With what do they kill them ? 
With guns. Is the flesh of birds eaten? Yes, 
there are some birds of which the flesh is eaten. 
Which? Fowls, turkeys, ducks, and geese. 
Are there any other birds of which the flesh is 
good toeat ? Yes, there are other birds of which 
the flesh is good to eat; they are wild birds, 
such as the partridge, the woodcock, the snipe, 
the ——— and grouse. What are the different 
kinds of fish ? There are salt-water fish and 
fresh-water fish. What is fresh water ? The water 
of lakes, ponds, rivers and streams. What are 
the best-known sea-fish ? They are (the) cod, 
herring, smelt, mackerel, sole, turbot, whiting 
and skate. And the fresh-water (those of 
fresh-water) ? Salmon, trout, carp, perch, and 
pike. Who are those who catch fish? They 
are fishers. With what? With lines and nets. 
What is eaten with meat ? Vegetables. What 
are vegetables? They are plants that also 
serve for the sustenance of man. What are the 

rincipal vegetables that are cultivated in 

ance ? Potatoes, cabbages, beetroot, carrots, 
asparagus, beans, haricot-beans, and peas. What 
is a kitchen garden? It is the garden or plot of 
ground where vegetables are cultivated. And 
an orchard, what is that? It is the plot of 
ground in which there are fruit-trees. What 
are the principal fruit-trees and their fruit ? 
The pear-tree, of which the fruit is the pear ; 
the cherry-tree, which produces cherries ; the 
h-tree, on which peaches grow; the nec- 
tarine, of which the fruit has the same name as 
the tree; the plum-tree and the apricot-tree, 
which give us plums and apricots; and the 
apple-tree, with the fruit of which cider is made. 
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What is the plant which is cultivated to make 
wine (of it)? It is the vine. What is the fruit 
of the vine? It is the grape. 

Kry To Exercise XIX. 

Vous me demandez Vhistoire de mon bou- 
vreuil; la voici. Un de mes amis a une maison 
& la cam e. Je passe quelquefois l’hiver 
chez lui. Moi, j’aime la campagne en hiver ; 
vous aimez mieux la ville, vous. son 
goat. Il y adeux ans j’y ai fait un séjour de 

lusieurs mois, et pendant que j’y étais jai 
ait la connaissance d’un bouvreuil. J] était 
un peu plus gros qu’un moineau. I] avait le 
bec épais, noir et dur. Ses pe eux avaient 
une expression aimable. Je n’al jamais vu 
de plumage plus beau, plus lustré que le sien. 
Il avait la téte noire et la poitrine presque 
aussi rouge que celle d’un rouge-gorge. II 
avait les ailes tachetées de rouge aussi. II 
avait la voix douce et je n’ai jamais entendu 
de sons plus moelleux et plus variés que ceux 
qu il filait. Il m’égayait et me charmait. Je 
le soignais, je le caressais. Quand on m’ap- 
portait mon déjeuner je lui donnais le _ sien 
aussi. Je lui donnais tout ce qu'il aimait le 
plus: des miettes de pain, de petits morceaux 
de biscuit et desucre. I] Jes becquetait dans ma 
main. Nous étions (de) bons amis, lui et moi. 
L’hiver était rude, mais cela ne nous inquiétait 

as. Un bon feu flambait dans Ja cheminée. 
ous avions une ample provision, moi de livres, 
lui de chenevis. Nous étions heureux l'un et 
l'autre. Nous étions contents l'un de l'autre. 
Pour les oiseaux une cage n’est souvent qu’une 
prison. La sienne n’était qu’une chambre a 
coucher. La porte en était toujours ouverte. 
Presque toute la journée il vagabondait 4 
travers la chambre. Elle n’était pas plus à 
moi qu’é lui. Quelquefois il voletait autour 
de moi. I) sautait sur mon épaule et méme sur 
ma téte (Il me sautait sur l’épaule et méme 
sur la téte). Jl m’ébouriffait Jes cheveux. 
Cela TYamusait et moi aussi. C’était un gai 
compagnon. Je n’en ai jamais eu de plus 
gentil que celui-la. Je ne passais pas toutes 
mes soirées avec lui. Quand je rentrais je le 
trouvais endormi. Le bruit de mes pas l'éveillait. 
I] me saluait par un petit gazouillement. Le 
lendemain, moi, j'étais éveillé par mon petit 
ami. Mais la fin de mon histoire est quelque 
chose de bien triste. Un jour le bouvreuil 
trouve la croisée entre-baillée. Pendant que 
j'ai le dos tourné il passe vite dehors. A vingt 
pas de la maison il y a un gros fumier jaune et 
noir of une demi-douzaine de poules grattent 
et becquétent. Ce n’est rien de beau, mais 
c'est quelque chose d’intéressant pour lui. 
Du rebord de la fenétre il vole sur le fumier, 
Mais c’est un intrus. Les poules ont l’humeur 
intolérante et hargneuse. La vue du bouvreuil 
les fache. Elles lTentourent, le houspillent, 
Yattaquent. Le bruit m/’attire. Je regarde 
la croisée. C’est lui; c’est mon pauvre 
uvreuil. J’enjambe la fenétre; je vais au 
secours de mon petit compagnon. Je chasse 
les A are Je le tire de leurs griffes. I est trop 
tard. Mon pauvre petit compagnon est mort. 


Continued 
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XLII. Strong Verbs. The following Those verbs which are 


made prominent in 
others 


strong verbs change the stem-vowel -ti- into print. are conjugated with fein, all 
-t- or -t¢- in the imperfect and past participle. withbaben | 

















, INFINITIVE | PRESENT TENSE IMPERFECT Impena- Past 
—ñ — — — iI, IL, M1. Singular Indicative © Conjunctive tive Particir. 
=. | ee a te 
{ 
beflei ßen ‘to bestow pains ich befleif-c, -cft, t ich befliß | ich befliſſe befeiß(e) befliſſen 
upon a thing, to: | 
apply one’s self to: 
beifien to bite ich beip-e, -cft, -t lids biß ich biſſe beiß gebiſſen 
bleiben to remain ich bleib-c, -f1, -t ich blick ich bliche bleibſe)geblieben 
erbleiſchen* to die, to turn ich erbleich-e, -ft, t ich erblich' ich erbliche erbleich(e) | erblichen 
pale : 
gedet‘hen I to thrive id) qereth-c, -ft, t ich gedieh ich qeriche qeveih(c) | qedteben 
gleichen to equal ich gleich-e, ſt. -t ich glich ich gliche gleichle) geglichen 
gleiten to alide, glide ich gleit-c. -cir, -er ich glitt ich glitte aleitle) geglinen 
greifen, to seize, catch, | id greif⸗e, -it, -t ich griff | ich griffe greif(e) | Aearupen 
ergreifen | lay hold on 
kneifen to pinch ich kneif-ec. -fr, „t ich kniff ich knifſe Fneii(e) gehniffen 
leiden to suffer teh Leit-c, eft, -er ich ut ich litte leide geluten 
leihen to lond ich leih-e. -tr, „tich lieh ich liehbe leibſe) geliehen 
meiden ‘to shun ich meid-e. -eſt, -er ich mied ich miete meite gemieden 
pfeifen to whistle ich yicif-e, ſt. -t | tet pfiff id) pfiffe pfeii(e) gerfiffen 
preiſen i to praise ids preii-c, eſt. -t teh pries ids pricie 'yrein(e) aevprieſen 
reiben to rub ich reib-c, -fr, Aich rieb id rieke reibte) gerieben 
reißen to tear ich reip-c, -cit, -t ich rip ich riſſe reißle) geriſſen 
reitenf to ride ich reit-c, -cit, -cr tds rie ich ritte reit(e) geritten 
ſcheiden to depart itch ſcheid-e, -cit, -ct ich ſchied ich tchicte ſcheide geſchieden 
ſcheinen ito shine, seem td ſchein-e. „ſt. „ich ſchien ich ſchiene ſchein(e) geſchienen 


ich ſchliche ſchleich(e) geſchlichen 


ſchleichen to sneak, crawl ich ſchleich-e. ſt. »t ich ſchlich 
ich ſchliffe ſchleiſle) geſchliffen 


ſchheifent ‘to sharpen, grind td ſchleiſ-e, ft, -t ich ſchliff 


ſchneiden ‘to cut ich ſchneid-e, -crt, -cr ich ſchnitt | ich ſchnitte ſchneid(ce) geſchnitten 
ſchreiben ito write ich ſchreib-c. <tr, „mich frie’ ich ſchriebe ſchreib(e) geſchrieben 
ſchreien to shout ich ſchrei-c. -ft, -1 th ſchrie ich ſchriee ſchreile) geſchricen 
ſchreiten  ‘tostride ich ſchreite. -crt, et ich ſchritt ich ſchritte ſchreitſe) geſchritten 
ſchweigen to keep silence ich ſchweig-e. -ft, t ich ſchwieg ich jchwiege ſchweig(e) geſchwiegen 
ſpeien to spit, vomit, ich ſpei⸗-e, ſt, -t ich ſpie ich ſpiee peiſch gelpiecn 
ſteigen to rise, mount, ich fteiq-¢, -it, tich ſtieg ich ſtiege Heinle) geſtiegen 
ascend 
ftreichen to stroke ich ſtreiche, -if, -t ich ſtrich ich ſtriche ſtreich (ch geſtrichen 
ſtreiten to quarrel ich ſtreit-e, -cit, et ich ſtritt ich ſtritte ſtreitſey geſtritten 
treiben to drive, press ich treib-e, -ft, -t | ich trieb ity triebe treib(e) | qetricben 
verbleiſchen to fade, todecease: ich verbleidt-c, -it, -1 ich verblich ide verbliche verbleich(e) verblichen 
verzet’hen to forgive ich verzeih⸗e, -ft, -t ich verziehich verziehe verzeih(e) verziehen 
weichen § to yield, give ich weich⸗e, -it, -t ich wich | ich wiche weid(e) gewichen 
wa F 
weiſen — point out ich weij-e, eſt, tich wies ich wiere weiſe gewieſen 
zeihen to accuse ich zeih⸗e, -it, -t ich zieh | id) ziehe zeib(le) geziehen 








* To die: strong; to turn pale: weak - examples: et erblich' and et erbled‘te; as transitive 
bleichen (to bleach) takes weak inflections : er far tie Leiuwand gebleidt, he has bleached the linen. 


+ Reiten is conjugated with {cin and haben; the rules ‘of the alternative conjugations will 
follow later. 


t Schleifen in the sense of to trail, to pull along, and to demolish, ix weak; ter Wagen, Tle 
Feſtung wurde gefdleift, the carriage was pulled along, the fortress was pulled down . but: tas Metter 
wurde gtidliffen, the knife was sharpened. Schleifen in the sense of *‘ to skate,” or ‘to dance 
also takes weak inflections. 


§ Erweiſchen, to soften, mollify, touch, is weak. 
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XLIII. Plural of Compound Nouns. 
As a rule the last word only of compound 
nouns takes the plural: der Nacht-Schmeiterling 
(sing.) the night-butterfly, die Nacht⸗Schmetterlinge 
(pl.); das Banermveib (sing.) the peasant-woman, 
die ‘Banernweiber (pl.). Several compound 
nouns contain already in the singular words 
used in the plural: bie Todterf{ dule 
(sing,), the school for girls [daughters]; der 
Bi derwurm, the bookworm ; der Bilder faal, 
the picture-gallery. The plural of these is formed 
in the usual way by changing the number of the 
last word ; die Töchterſchulen, ete. 

1. Several compounds with -Mann (man) form 
an irregular plural with -Yente (folk, people) : 
dir Hauptmann (sing.) the captain, Me Hauyptlente 
(pl.); der Kaufmann (sing,) the merchant, die 
Rauflente (pl.); der Seemann, the sailor, die See: 
leute (also die Seemanner), etc. Others form the 
regular plural with -Wanner—examples: ber 
Staatsmann, the statesman, te Staats ma nner; der 
Sewabhromann, the warranter, surety, guarantee, 
die Gewährs manners ver Ehrenmann, the man of 
honour, die Ehren in dunner, ete. 

2. The application of the plural -leute or 
-mduner confers a different meaning to several 
words belonging to this class: Tienftmanner 
(pl.) messengers, and Dienft Leute (pl.) servants ; 
Ehe männer (pl.) husbands, and @bheleute, 
husband and wife. The substantive der Bauer, 
the peasant, forms the regular plural die Sauern, 
and also the compound plural die Bauerelente, 
denoting peasants of both sexes. 


XLIV. Plural of Nouns of Measure. 
Substantives of measure, when used after 
cardinal numbers and in a_ collective sense, 
yenerally retain the form of the singular in the 
plural: fünfzig Pfund (sing.) fdneer, fifty pounds 
[heavy] of weight; zwanzig Sti (sing.) Tuch, 
twenty pieces of cloth; 16 Fauſt (sing.) hoch, 
16 [‘‘ fists "] hands high; 4 Sac (sing.) Raffee, 
4 bags of coffee; 100 Mann (sing.) Garve, 
100 men of the Guards; fiinf Dugend (sing.) 
Federn, five dozen pens, ete. 

1. The nouns of measure of feminine gender, 
ending in an unstressed -t, always form the 
plural by adding an -n: fünf Wlafde-n (pl.) 
Wein, five bottles of wine ; zehn Meile-n (pl.) weit, 
ten miles distant ; adt Kiſte n Indigo, eight boxes 
of indigo ; 50 Tenne-1 (pl.) Gifen, 50 tons of iron ; 
die Million (sing.) forms the plural pte Million-en. 


2. Nouns indicating the measure of time 
always form their plural with an inflection : dag 
Mind tft feds Babr-c, pret Monat-e und vier Tag-c 
alt, the child is six years, three months and four 
days old. 


XLV. Conjunctions. These serve either 
to co-ordinate or to subordinate clauses or words. 
In co-ordsnation the joined sentences retain their 
full independence and their original weight, the 
structure of the sentences joined by the con- 
junction remaining viualtaved Conjunctions of 


this class are : 


und, and deffen uu geachtet, never- 
fowohl’..... als, theless 
as well..... as den noch. yet 


aber, hut einerſeits ... anderſeits, 
allein’, but, only on the one hand, 
o’Det, or on the other hand 


parunt, deshalb, therefore 
namlidh, namely 
Examples: Die Sonne fdeint, dic Blumen blühen 
und die Begel fingen, the sun shines, the flowers 
bloom, and the birds sing, etc. ie 


fon’dern, but 


The eubordinative conjunctions connect two 
sentences, one of which is subordinated to the 
other. The subordinate clause is not comnletein 
itself, and has no sense if detached from the 
sentence on which it depends Conjunctions of 
this class are : 


bag that 

fo Daf, so that 

ohne Daf, without 

auf daß, damit, so that 
alé, da, wie, as, than 
inwiefern, infefern, 


ob, whether 

wenngleid, obgleich, 
although 

gleichwie, as 

nachdem, after 

big, till, until 


in 80 far as ehe, bever, before 
wahrend, whilst weil, because 
felt, since wenn, if, when 


je nachdem, according to fallé, in case 
alg ob, as if, as though etc. 


1. The border-line which separates con- 
junctions, adverbs, and prepositions is not very 
distinct ; adverbs are often used as conjunctions, 
and conjunctions a8 prepositions—for instance : 
wibrend signifies ‘‘ whilst” and ‘‘ during.” 
Example: Mir wanbverten wabrend der Nacht, we 
wandered during the night; and ver Tag war 
fd én, während bie Nacht requerifd war, the day was 
fine, whilst the night was rainy. 


2. The following interrogative pronouns are 
classed among the conjunctions if they are used 
to connect relatiye or subordinate clauses: 


wobei, whereat, at which 
woher, whence 

weshalb, wherefore 
webin, where to, whither 
warn, when 

warum, why 

weswegen, wherefore 


jw’, where 

womit, wherewith 

wortn, in which, 
wherein 

wie, how 

woranf, whereupon, 
upon which 


Examples: Died war ed, werin ich bei’ ftimmete. 
It was that, to which [whereto] I assented ; id 
yerftand nicht. worauf er an’jpielte, J did not 
understand to what he alluded. 


3. If the conjunction introduces the sub- 
ordinate clause the verb must be placed at the 
end; in compound tenses the auxiliary verb 
occupies the last place: Gr fab mid, ehe ich ihn 
fab, he saw me before I saw him; and et fah 
mid, ehe id) ihn geſehen batte, he saw me before 
I had seen him; er fdblief, ale wir famen, he 
slept when we came; and et jdflief, alé wir 
gekommen waren, he slept when we had come. 


4. If the subordinate clause with the conjunc- 
tion ic placed at the beginning of the complex 
sentence, the verb in the second sentence must 

the subject: @he er mid fab, ging (verb) 
td) (subject) fert, before he saw me, I went away ; 
alé fie ab’reifte, war (verb) es (subject) fden 


— ites she departed, it was already dark. 
aa me sentences are reversed, subject and 
‘erd resume their normal position in the prin- 

cipal sentence: Ad ging fort, ehe er mich jah; es war 

ſchon buntel, als jie abreite 


EXAMINATION PAPER XII. | 


1. Which vowels are taken in the imperfect 

* and in the past participle by strong verbs 
e with the stem-vowel -et-? 

& Under what circumstances do certain verbs 

in this group form a weak imperfect and 

* past participle, and which are these verbs ? 


3. Which word of a compound substantive 
takes the plural, and which remains un- 
changed ! 

4: In what circuinstances do both words show 
the plural form ? 

5. How is the plural of compounds with -mann 
formed ? 

6. Which nouns denoting measure do not take 
the plural, and which form the plural with 
the usual inflections ? 

7. Which nouns of measure always take the 
inflectional -n in the plural ? 


8. How is the position of the verb influenced 
by a subordinative conjunction, introducing 
a subordinate clause ? 

9. How is the auxiliary verb in compound 
tenses placed in a subordinate clause in- 
troduced by the subordinative conjunction 7 

10. What rule has to be observed with regard 
to the position of subject and verb in clauses 
where the subordinative conjunction is 
placed at the beginning of the compound 
sentence ! 


Exercise 1. (a) Change the present tense 
of the verbs in the following sentences into the 
smperfect and perfect : 

Ich bleibe yu Hauſe; du pfeifſt laut; bas Mädchen 
I stay at home; you whistle loudly; the gir! 
reibt die Diele; wit ſchreiben Briefe; das Kind 
scrubs the floor: we write letters; the child 
ſchreit — entjep’ Lids; tie Manner ſchweigen; 
is screaming terribly; the men keep silence ; 
wir fteigen auf ten Berg; ich vergeihe Ihnen: 
we ascend the mountain; J forgive you, 
ber Dirt treibt dad Bieh anf die Weite; 
the shepherd turns the cattle out to graze; 

der Knabe weift mir den Weg ine Torf. 

the boy shows me the way to the village. 


(6) Change the imperfect and perfect of the 
following sentences into the present tense: 
Ich biG in den Apfel; weshalb bit du nicht 
I bit into the apple; why did you not 
bei une geblieben? Der Kimitler ergriff das Inſtrument: 
stay with us? The artist seized the instrument ; 
wit haben große Schmerzen gelitter; der Kutſcher 
we have suffered great pain(s); the coachman 
pfiff eine Melodie; dad —** hat cine Reve 
whistled a tune; the girl has pulled a rose 
vom Zweige gerifien; ⸗ die Conne ſchien hell; 
off the branch: the sun was shining brightly ; 
ter Bettler ſchlich an der Maner hin; was haben Sie 
the beggar crept along the wall ; what have you 
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Der Mann und pie Frau 

The man and the woman 
ſtritien heftia. 

; quarrelled violently, 

EXeRcIsg 2. (a) Change the singular of the 
Compound nouns and words agreeing with them 
in the following sentences into the plural. {The 
compounds are indicated by the sign |] 

We tt mein Tinten fog (n.)) Ich Fann niche 
Where is) my — inkstand ! I cannot 
meinen Hand ſchuh (a.) finden. Geben Ete mir mein 
_ find my = glove. ive me my 
Taſchen tuch (u. Die Meſſer Ninge (4.) it gebrochen 
handkerchief. The blade of the knife is broken: 
The Pfauen ſeder (j.) iſt ſchön: das Arm band (2.) 
the peacock-feather is beautiful: the bracelet 
war ans Gold; der Fuß beden (a.) war 
was of ꝓold; the floor was 
mit Teppichen belegt: das Wein qlae(n.) i leer; 
covered with carpets; the wine-glass is empty ; 


mir geſchrieben 
Written to me? 


der (Mel ſchmied (n.) hat ſchone Ringe. 

the goldsmith has beautiful rings, 
Aus welchem Steffe iſt Abre Hale binte (f.)? 
Of what materia) iß your necktie? 


Geben Fie mir gefalligh tas Obſt meſſer (n.). 
Pass the fruit-kmfe, if you please. 

(6) Change the plural of the compounds and 
words in agreement. withthem into the singular: 
Die Sing vögel Cm.) ziehen im Herbſt nach dem 
The singing-birds migrate in the antunm to the 
Süden; Hte ſeidenen Regen ſchirme Can.) ſind nicht ſehr 
south; the silken umbrellas are not very 
halibar; die Augen-lider (n.) ſind geſchwollen; ich fautte 
durable; the eyelids are swollen; 1 bought. 
einige Erd beeren (f.). Wohin führen dtefe Wale 
some strawberries. Whither lead these forest- 

pfade (m.)? Say beſitze zwei Winter-röcke (m.). 

paths ? 1 possess two [ winter] overcoats. 


(c) Form the plural of the compound nouns 
and words agreeing with them in the following 
sentences. [Remember the rules concerning 
the plural of nouns with the indetinite article. } 

Der Hauptmann (m.) kommandirte die Trapper; 

The captain) commanded the — troops ; 
ich fandte ben Dienſtmann nad Hanic; cin Kaufmann 


I sent the messenger home; a merchant 
muß rechnen  fennen; cin Staatsmann ſollte 


must know how to ealculate : a statesman ought 
nicht irren; ein junger Ehemann 
not to [err] make mistakes: a young hushancd 
iſt gewoöhnlich nachgiebig. 
is generally indulgent. 

(d) Form the plural of the following nouns 
of measure, changing the cardinal numeral one 
into ten: 

in Pfund Kaffee, 
One pound of coffee, 

ein Faß Petreleum, 
one barrel of petroleum, 

ein Sat Reis, 

one bag of rice, 

cin Ballen Welle, 

one bale of wool, : 

cine Woche, cine Stunde, 

one week, one hour, 
cin Kubik-Fuß Del y, 

one cubic foot of timber, 


cin Bunt Sireh, 
one bundle of straw, 
ein Buch Papier. 
one quire of paper, 
cine Flaſche ‘Weis, 
one bottle of wine, 
cine Tenne Keble, 
one ton of coal. 
eine Dieile, 
one mile, 
cine Kiſte Incker. 
one case of sugar 
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Exercisz 3. Reverse the following sub- 
ordinate clauses by pote the second clause 
in the first place (for instance: @r fah mid, 
ehe er fortging, he saw me before he went away; 
to be reversed: Che er fortging, fal er mid, before 
he went away, he saw me): 

Wir raudten, nachdem die Damen ſich yuri: 

gezogen Hatten; 

we smoked after the ladies had retired ; 
wit gingen fort, weil uné Niemand die Tie offnete; 
we went away because nobody opened the 

door for us: 
er verſchwand, ehe id) thot cin Wert fagen konnte; 
he disappeared before I could speak a word to him; 
Der Weiſen wächſt, wenn es genügend viel regnet ; 


the wheat grows if it rains sufficiently ; 
er frug mich. ob ich zuürne; er wäünſchte 
he asked whether I was angry; he wished 


abguretfen, falls das Wetter es guliefe; 
to depart in case the weather would allow it; 
id) Fu als er kam; ſie ſang ein Lied, 
I slept when he came; she sang a song 
ba man fie bat, es gu tun; ich gehe nicht fort, 
since she was requested to doso; I shall not go 
folange Sie es mir nicht zugefagt haben. 

until you have promised it to me (literally: I go 
not away as Jong as you have not: promised it me). 


Keys To Examination Paper XI. 
(Paqes 2490-2491) 
Exercise 1. Imperfect: Ad nahm dat Geld; 


der Knabe ftahl einen Apfel; wad geſchah? id) (ag ein 
Bud; ibe fabt nichts; gaben Sie nichts? du verbarita 


etwas; mir warfen den Ball; bie Dame ſprach englifd ; 
id af Erdbeeren. 

Pluperfect : Ich hatte das Geld genommen ; der Knabe 
Katte einen Apfel geftohlen; was war geſchehen? ih 
hatte cin Buch gelejen; ihr hattet nichts gefehen ; atten 
Sie nichts gegeben? ou Hatteft etwas verborgen; wir 
batten den Ball gemerfen; die Dame hatte engliſch 
geſprochen; ich hatte Erdbeeren gegeffen. — 

Exercise 2. Das Luſtiſpiel hat vier Akte; in ſchen 
Träumen hatte er ſeltſame Geſichte; die Ritter erhobyn 
ihre Schilde; der Richter brachte die Akten; alle ha 
bleiche Gefichter; die Schilder ber den Laventiftn 
waren gemalt; wie viele Bande haben Gie? Die Bander 
bed Hutes find rot; die Baner der Vogel waren ans 
Gold; die Banern kennen das Metter. 

EXERCISE 3. Wer ift diefer Herr? Wad meinen 
Sie? Weſſen Hut iſt das? Wem gehoͤrt diejes Buch ? 
Wen fahen Sie geftern? Melchem Manne gehoͤrt das 
Boot? Welde Dame fennen Site? Welche Kinder 
fellen eingeladen werden ? Was fiir ein glangender 
Spieler er ift! Welched ſchöne Kind fahen Cie ? 
Weld ſchönes Kind! Was fir Leute find fie? Was 
fir Getraͤnke beftellten Sie? Was fir eine Frau war es7 

EXERCISE 4. Dieajeite ber Mauer, innerhalb des 
Gartens, ſiand ein Mann inmitten der Wiefe. Zufolge 
eines Berichtes (or: einem Berichte zufolge) war der 
Veind ageflohen. Treg meiner Warnungen fprad er 
mit ihms unt bes Himmels willen! Meinem Hauſe 
gegeniiber wohnt ein Schneider feit einem Sabre; ich 
offnete mittelft eines Schliffels bie Tire. Seit Ihrer 
Abreiſe fah ich thn nicht mehr; wir fpagierten durch den 
mei gegen den Wald; ex tat es wider meinen 
Willen. 


Continued 
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